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It is a long-held pervasive belief that for a student to gain expertise in chemistry, they must be able to
mentally visualise molecular phenomena (Zare, 2002; Kozma & Russell, 2005; Gkitzia et al., 2020). In
recent years however the term “aphantasia” has been popularised to describe individuals lacking
visual mental imagery and is believed to characterise 2-5% of the population (Zeman et al., 2015).
Furthermore, research has been conducted to explore and understand the distinction between ‘visual’
and ‘spatial’ imagery (Blazhenkova, 2016; Pounder et al., 2021). Those who can visualise images
typically associate visual mental imagery with spatial mental manipulations, yet paradoxically
aphantasia has been found to be overrepresented in math and science occupations (Zeman, 2021).

As part of a research higher degree project, several research questions are under consideration: Do
students with and without visual imagery perform differently in chemistry related tasks? How do
students without visual imagery solve problems that are ‘normally’ achieved using it? Is a bias towards
teaching methods that utilise visual imagery detrimental to students that lack it? Should instructors
move away from the notion that it is essential for students to be able to create visual mental models?
Or instead, would it be necessary to provide additional support for those who cannot?

In this presentation the findings from a pilot study addressing several of the above questions will be
discussed. | will examine some specific outcomes from the performance of 18 first-year chemistry
students who possessed a range of visualisation abilities as they completed eight tasks related to
chemistry and visualisation. | will also discuss how my findings intend to guide the future of the
project.

REFERENCES

Blazhenkova, O. (2016). Vividness of object and spatial imagery. Perceptual and Motor Skills, 122 (2), 490-508.

Kozma, R. & Russell, J. (2005). Students Becoming Chemists: Developing Representationl Competence. In: Gilbert, J.K. (eds)
Visualization in Science Education. Models and Modeling in Science Education, vol 1. Springer, Dordrecht.
https://doi.org/10.1007/1-4020-3613-2_8

Gkitzia, V., Salta, K., & Tzougraki, C. (2020). Students’ competence in translating between different types of chemical
representations. Chemistry Education Research and Practice, 21(1), 307-330.

Pounder, Z., Jacob, J., Evans, S., Loveday, C., Eardley, A., & Silvanto, J. (2021). Individuals with congenital aphantasia show
no significant neuropsychological deficits on imagery-related memory tasks. https://doi.org/10.31234/osf.io/ggayt

Zare, R. N. (2002). Visualizing chemistry. Journal of Chemical Education, 79(11), 1290.

Zeman, A. Z., Dewar, M., & Della Sala, S. (2015). Lives without imagery-Congenital aphantasia. Cortex, 73, 378-380.

Zeman, A. (2021). Blind Mind's Eye. American Scientist Magazine, 109(2), 110-117.

Proceedings of the Australian Conference on Science and Mathematics Education, The University of Tasmania, 30 August — 1
September 2023, page 11, ISSN 2653-0481.

11 | ACSME 2023 Proceedings: The Changing Climate of Science Education


mailto:l.baade@uq.net.au
https://doi.org/10.1007/1-4020-3613-2_8
https://doi.org/10.31234/osf.io/gqayt

