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Abstract:

This study aimed to design and evaluate the effectiveness of an artificial intelligence—based
educational chatbot in enhancing undergraduate students’ academic achievement in the Python
programming language within the Computer Science program at the College of Computer
Science, Shabwah University, in light of artificial intelligence applications. It also sought to
provide a theoretical and analytical framework for understanding the educational potential of
such intelligent chatbots. The study sample consisted of 32 second-year students (male and
female) enrolled in the Computer Science program during the 2023-2024 academic year. They
were divided into two groups: an experimental group (16 students) who learned using the Al-
based chatbot, and a control group (16 students) who were taught through traditional methods.
Both groups were statistically equivalent in their previous academic achievement.

A pre- and post-achievement multiple-choice test comprising 20 items was developed and
administered to both groups. The results revealed statistically significant differences at the 0.05
level between the mean scores of the experimental and control groups in favor of the
experimental group, indicating the chatbot’s effectiveness in improving Python learning
outcomes. The achievement level of the control group was moderate, while that of the
experimental group was high. Moreover, no statistically significant differences were found in the
post-test results of the experimental group due to gender or prior experience with chatbots.
The study recommended employing Al-based chatbots in teaching other computer courses and
disciplines, as well as offering training programs for faculty members on the pedagogical use of
chatbot technology.

Keywords: Educational environments, e-learning, Al applications, Chatbots, Programming

skills.
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