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ABSTRACT 
Investigations at The University of Sydney over the last two years have revealed a potential gap between the representational 
ability (the ability to use graphs, words and equations to communicate and solve problems) of some of the first year physics 
students (a poster detailing this was presented at ACSME 2011). For semester 1, 2013, 11 sets of research-based, online 
modules were created to specifically target the use of multiple graphical representations when considering questions in physics. 
These pre-instruction modules, completed by half of the students randomly assigned, were designed to be relevant to the 
upcoming material to be covered in that week’s lectures. Pre-exposure to relevant material  has been shown to be an effective 
way of introducing material to students (Seery & Donnelly, 2012). Parallel to the online modules were another set of modules 
targeting the conceptual knowledge required in first-year university physics. The large-scale study (n>500) involved the 
measurement of learning gains for conceptual and representational diagnostic tests over the semester including a longitudinal 
comparison with the representational ability of first-year students in previous years. 
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