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An Instructional program based on employing Artificial
Intelligence Applications in light of ISTE standards to
Develop levels of Physical Knowledge Depth, Future Skills,
and Attitudes Toward Physics-Related Future Careers
among Secondary school students.

Abstract

The present study aimed to develop secondary school students’ levels of
depth of physics knowledge, future skills, and orientation toward physics-
related future careers through an instructional program based on employing
artificial intelligence (Al) applications in line with ISTE standards in
physics. The study adopted both the descriptive method and a quasi-
experimental design with control and experimental groups. The sample
consisted of (60) second-grade secondary students, with (30) students in
the experimental group who were taught using the proposed instructional
program, and (30) students in the control group who were taught using the
conventional method. To achieve the research objectives, the researcher
prepared the following learning materials: a list of performance indicators
related to levels of depth of physics knowledge, a list of future skills, a list
of future careers, and a teacher’s guide designed according to the Al-based
instructional program aligned with ISTE standards for teaching Unit Three
“Properties of Fluids at Rest” from the second-grade secondary physics
textbook, in addition to a student workbook. The program was
implemented during the second semester of the academic year 2023/2024.

The research instruments included: levels of physics knowledge depth test
at four levels (recall and reproduction — use of concepts and skills — short-
term strategic thinking — extended strategic thinking), a cognitive future
skills test (critical thinking — problem solving — technological intelligence
— environmental sustainability — creativity and innovation), a performance-
based observation checklist for future skills (communication and
collaboration — lifelong self-directed learning — adaptability and
flexibility), and a scale for students’ attitude towards future careers.

The results revealed a statistically significant difference at the (0.05) level
between the mean scores of the experimental group and the control group



85 ) |
aanalla s

Amian 2

in the post-administration of the physics knowledge depth test, the
cognitive future skills test, the performance-based future skills observation
checklist, and the future careers orientation scale, all in favor of the
experimental group. In light of these findings, the study recommended the
importance of enhancing students’ depth of knowledge in physics and other
scientific disciplines, as well as training teachers to implement ISTE
standards and Al applications across different educational stages to foster
future skills and careers.

Keywords: Instructional program, Artificial intelligence applications,
ISTE Standards, Physics knowledge depth, Future skills, Future careers.
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