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Effectiveness of Using Arduino in Developing Basic Programming Concepts in
Python and Computational Thinking Skills among High School Female Students
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Abstract. this study aimed to evaluate the effectiveness of using Arduino boards in teaching Python
programming to develop basic programming concepts and four key computational thinking skills among
high school female students. The study sample consisted of 35 first-year high school students from
Fatima Al-Zahra Secondary School in Mecca. The study followed a quasi-experimental one-group design,
utilizing a test for basic programming concepts in Python and a computational thinking skills test. The
results were as follows:

-There were statistically significant differences at the (0.01) level between the students' scores in the pre-
test and post-test for basic programming concepts in Python, in favor of the post-test, indicating a
significant effectiveness of using Arduino in developing these concepts.

-There were statistically significant differences at the (0.01) level between the students' scores in the pre-
test and post-test for computational thinking skills through learning Python programming, in favor of the
post-test, confirming the significant effectiveness of using Arduino in developing computational thinking
skills.

-There was a positive statistically significant correlation at the (0.01) level between the development of
basic programming concepts in Python and computational thinking skills among the students.

The study recommends incorporating the use of Arduino in high school programming curricula and
training teachers on its techniques to enhance basic programming concepts and develop computational
thinking skills among students. Additionally, it advises encouraging students to innovate through practical
projects and expanding the use of Arduino to include other scientific subjects. Schools should be
adequately equipped to ensure effective implementation. Future research should investigate the impact of
Arduino on students' achievement in various subjects and educational stages, the influence of project-
based learning on critical and creative thinking skills development, and the evaluation of teachers'
experiences in using Arduino.
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