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Addressing Visual Literacy Skills through a Neuropedagogical Approach - Impact on Organic Chemistry Students’ Achievements
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Organic chemistry is considered to be a complicated subject, identified as difficult by many learners (Pribyl & Bodner, 1987). To succeed, students must master the complex conventions of the organic chemistry language and use multiple types of visual representations to signify molecular structures and processes that molecules undergo during chemical reactions. Despite educators’ attempts to apply varied teaching strategies, organic chemistry heavily relies on visuo-spatial thinking and visualization (Salame & Kabir, 2022), and many students struggle to make the conceptual and visual transitions involved in multi-level thinking. In this study, we investigated one implication of educational neuroscience for the teaching and learning of organic chemistry: addressing students’ visual thinking skills, necessary for integrating new and complex visual input, through verbally-mediated reasoning. The intervention consisted of training organic chemistry students in visual literacy. With this aim, we developed 10 content-related, visual literacy exercises based on visual thinking strategies and neuropedagogical understandings (Marchak & Shvarts-Serebro, 2021). These were introduced along the semester in otherwise traditional lectures; while keeping up with the rapid teaching rate required by the university curricula. Through these exercises, students explicitly learned how to observe, read, interpret, and generate graphical displays used in organic chemistry. Regardless of the large size of the class, we found a significant correlation between performing the visual literacy tasks in class and students’ achievements. Moreover, students’ self-reported attitudes towards the impact of the intervention on their organic chemistry-related visuo-spatial capabilities were positive. Our results suggest that implementing neuropedagogy-based visual literacy strategies in organic chemistry teaching and learning has the potential to improve, with minimal educators’ effort, students' understanding of this complex subject.
References:
Marchak, D., & Shvarts-Serebro, I. (2021). 14 The Multidisciplinary Learning Grid: A Conceptual Space to Develop Neuropedagogy-based, Arts-integrated Chemistry Activities. 
Pribyl, J. R., & Bodner, G. M. (1987). Spatial ability and its role in organic chemistry: A study of four organic courses. Journal of research in science teaching, 24(3), 229-240. 
Salame, I. I., & Kabir, S. A. (2022). Examining Students’ Spatial Ability and Its Impact on the Learning of Stereochemistry. Interdisciplinary Journal of Environmental and Science Education, 18(4), e2288.

Jagiellonian University, Krakow 2-4 July 2025
1

image1.png
FursVari®ty
2025




