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ABSTRACT
This study aimed to investigate the impact of using artificial intelligence-

based educational systems on learning geometry concepts and correcting
conceptual errors among 11th-grade mathematics-physics students. Using a
quasi-experimental approach (pre-test—post-test with a control group), 110
students from two high schools in Malard County were divided into a control
group (traditional method) and an experimental group (Al-based method).
The results showed that the students in the experimental group performed
significantly better than those in the control group, and 85% of them
reported increased interest in geometry. Al-based tools, through behavioral
analysis, adaptive learning, and intelligent feedback, had a positive effect on
students’ understanding of geometric concepts, motivation, and academic
achievement. The findings suggest that integrating artificial intelligence in

education can be considered an effective supplement in teaching geometry.
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Introduction

In recent decades, artificial intelligence (AI) has emerged as a transformative tool
in educational systems. Particularly in mathematics education, which consistently
faces challenges such as abstract concepts and individual learning differences,
Al-based technologies can open new learning pathways. Geometry, due to its
spatial and visual nature, is among the most challenging topics for students. This
study investigates the effectiveness of Al-based intelligent tutoring systems in
teaching geometry concepts to 11th-grade students. The main objective is to
assess how such technologies influence the reduction of conceptual errors,
increase learning motivation, and enhance academic performance

Methodology

This research employed a quasi-experimental design with pre-test and post-test,
including a control group. The statistical population comprised 110 eleventh-
grade mathematics-physics students from two high schools in Malard County
(Iran), selected via convenience sampling and divided equally into an
experimental group (Al-based instruction) and a control group (traditional
instruction). The data collection tools included a geometry achievement test, a
learning motivation questionnaire based on Carroll’s model, and a checklist for
analyzing conceptual errors. The validity of the tools was confirmed by expert
review and CVR scores, while their reliability was assessed using Cronbach's
alpha and test-retest methods. Data analysis was performed using SPSS,
employing statistical methods such as independent t-test, ANCOVA, and
Pearson correlation analysis.

Data Analysis

Findings indicated a significant increase in post-test scores of the experimental
group (M=16.72) compared to the control group (M=12.38) (p<0.001).
ANCOVA results confirmed the independent effect of Al-based instruction on
academic performance. Regarding motivation, the experimental group scored
significantly higher than the control group (t=6.41, p<0.001). Furthermore,
conceptual errors in the experimental group decreased dramatically (e.g.,
misidentification of geometric shapes dropped from 26% to 7%). These results
suggest that Al was effective in identifying and correcting misconceptions,
delivering targeted feedback, and increasing student motivation.



The Impact of Artificial Intelligence ...
Yousefietal, Page | 7

Discussion and Conclusion

This study demonstrated that the use of intelligent educational systems
significantly improves understanding of geometric concepts, enhances academic
motivation, and reduces conceptual errors among students. Al-based learning
leveraging pattern recognition, real-time feedback, and interactive simulations
transforms instruction from a passive model into a dynamic, personalized
experience. The findings support the positive role of smart technologies in
developing adaptive learning models for mathematics education. Based on these
outcomes, it is recommended that the educational system invests in
infrastructure and teacher training to incorporate Al tools, particularly in
teaching complex subjects such as geometry.
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