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The Effectiveness of an Educational Program Based on Artificial Intelligence

Applications in Constructing Mathematical Concepts and Retaining the Effect of
Learning Among Ninth-Grade Students

Abstract:

This study aimed to design an educational program based on artificial intelligence (Al) applications
and to examine its effectiveness in developing mathematical concepts and retention of learning among
ninth-grade students. The study employed a descriptive-analytical approach for content analysis and
theoretical framework development, and a quasi-experimental design with experimental and control
groups, using pre- and post-tests, plus a delayed post-test for the experimental group after three weeks.
The sample comprised 60 students from Salah Al-Din Boys’ Prep “A” School in Gaza City, divided
equally into experimental (n = 30) and control (n = 30) groups, and a 30-item mathematical concepts
test was used. The findings revealed statistically significant differences in the post-test in favor of the
experimental group. Blake’s modified gain ratio reached 1.2959 for the overall score, 1.4535 for
understanding, 1.3767 for application, and 1.009 for reasoning, indicating that the program was
effective in the overall score and in the understanding and application domains, but not in reasoning.
No statistically significant differences were found between the post-test (25.3) and delayed post-test
(24.6) overall scores (p = .055), indicating relative retention of learning. The study recommends
leveraging Al applications to support the learning of mathematical concepts, developing interactive
digital content, training teachers to integrate generative Al into instruction, and conducting further
research with more diverse samples before generalizing the program.

Keywords: Educational Program, Artificial Intelligence Applications, Mathematical Concepts,
Learning Retention, Ninth-Grade Students.
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AUl (G lailly ) Jelil e e Laaly Abialsil & Jailly ¢ (gimal) Jasal yaall Janll duykaig
Gkl s

el s 43y (3udaty il a6 el oY) ASH Sl e a3l el galil) eliy (ge olgii¥) any
DSl alast Wl Gl Bl L aeaall (e ol (10) (0 A3sSe da s Ae e 55 (15) (e L3550 Aparsin
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0.722 2.282 0.022 9 0.48 2.70 4
0.838 2.648 0.008 9 0.42 2.80 5
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