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Abstract

Spatial perception of molecular structures is a fundamental skill in chemistry, encompassing
the capacity to visualize, mentally manipulate, and grasp spatial interrelationships among
molecular components. Technological tools for molecular visualization aid in understanding
the spatial structure by transforming a two-dimensional representation into a three-
dimensional interactive model, and thereby enhance spatial perception and improve
achievements in chemistry. This study focuses on molecular symmetry and the ability to draw
and describe symmetry elements (such as rotation axes and reflection planes) of a three-
dimensional structure using specially designed online visualization tools. The study aims to
examine whether using this technology improves students' ability to express symmetry
elements verbally. The research population included 9 undergraduate chemistry students
enrolled in an advanced course on symmetry. Throughout the study, students' assignments
were analyzed, each containing several questions related to drawing and describing reflection
planes and rotation axes of various molecules. Our preliminary findings reveal a significant
gap between visual representation, the ability to draw symmetry elements using the online
tools, and the verbal representation expressed by the textual description of these elements.
Further research is needed to examine the sources of this gap, examine students' levels of
understanding of molecular symmetry, and develop methods to enhance teaching and
assessment of spatial perception in chemistry within a technological environment.

Keywords: Spatial Perception, Molecular Visualization, Symmetry, Visual Representation,
Verbal Representation.
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