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1. Introduction

The knowledge of symmetry operations and point groups in first-year undergraduate chemistry is crucial for the understanding of more
advanced topics in later years (Rosen, 1973), such as spectroscopy, group theory and crystallography. However, symmetry is a topic
with which many first-years struggle (Carlisle et al., 2015). In particular, the visualisation of molecules in 3D and applying symmetry
operations presents a key challenge for many students. Strategies to overcome these challenges have been proposed, such as guided
activities (Carlisle et al., 2015; Luxford et al. 2012), 3D models (Flint, 2011) and even a periodic table of point groups derived from
everyday objects (Fuchigami, et al., 2016). With our activity, we combined the strategies of familiarity with everyday objects (Fig. 1),
peer dialogue and guided activities to aid students’ understanding of symmetry operations and point groups. Pre- and post-coursework
quizzes and questionnaires were used to determine the activity’s effectiveness at improving understanding and engagement.
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3. The group came to a consensus on the point group of the object/molecule.

With most everyday objects (e.g., Fig. 1), there was room for debate. For example, when considering
the symmetry of a street sign, should the whole sign be included or just the face? Should the door to a
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Figure 2: Schematic of how the activity was tested. \_ J
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