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Abstract

The study aimed to identify the strategies used to solve non-routine mathematical
problems and the extent to which they align with criteria of mathematical beauty among
gifted students in the Kingdom of Saudi Arabia, by analyzing the preferences of students,
regarding different solution strategies. A mixed-methods design was employed, combining
quantitative and qualitative approaches to data collection and analysis. The research sample
consisted of (20) mathematically gifted students, and the study utilized two instruments: a
scale for ranking the aesthetic appeal of solution strategies and semi-structured qualitative
interviews. The results revealed that the students’ perceptions of mathematical beauty were
grounded in several core criteria, most notably simplicity in the sequence of solution steps,
elegance in presentation and visual organization, interpretive depth that uncovers hidden
relationships among concepts, and logical coherence in the progression of ideas. The
students also viewed solutions characterized by creativity or those offering a concise and
insightful vision of the problem as more beautiful than lengthy or procedural ones.
Moreover, the interviews indicated that mathematical beauty, from their perspective, is
experienced as a cognitive and emotional process that combines understanding, a sense of
wonder, and intellectual satisfaction upon reaching an elegant and convincing solution.

The study recommends incorporating criteria of mathematical beauty into
mathematics curricula and teaching strategies, given their impact on nurturing gifted
students’ aesthetic appreciation of mathematics and enhancing their creative capacities.
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