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Section 2 – Project Information
	Project Title

	More than meets the eye: Understanding the cognitive mechanisms underlying reading

	Project Summary
Can you spot the grammatical error this in sentence? Readers often fail to detect textual errors, such as omissions, repetitions, or swaps of adjacent words. This illustrates an important but poorly understood property of the cognitive processes involved in reading: readers do not perceive a carbon copy of what is printed and instead can construct a more plausible yet non-literal interpretation. Crucially, this challenges computational models of reading, which assume text is perceived exactly as written.

Alternative “noisy-channel” models propose that readers interpret text by combining imperfect (noisy) visual input with prior knowledge and expectations. For example, knowledge of word order may have led you to interpret “this in sentence” as “in this sentence”, causing you to overlook the error. However few studies have directly tested this premise. Doing so will tell us more broadly about the cognitive mechanisms underlying error-free reading by revealing how we comprehend text despite imperfect input.

The project therefore aims to establish whether noisy-channel models provide a plausible account of the cognitive mechanisms that allow readers to comprehend sentences containing repeated, omitted or swapped words. Participants will read sentences with and without errors while we manipulate visual, cognitive and linguistic factors to establish how these influence comprehension.

This interdisciplinary PhD combines cognitive neuroscience, psycholinguistics, vision science and data science. Online experiments will be combined with laboratory studies using eye tracking to provide insight into comprehension processes. Work may focus on skilled young adults or compare them with beginning, dyslexic, older or second-language readers, for whom the quality of visual input and prior knowledge may differ. Mixed-effects models will be combined with random forests to assess how visual, cognitive and linguistic skills shape individual differences in reading.

	Techniques that will be undertaken during the project
• Programming of online and eye tracking experiments
• Eye movement recordings during reading
• Creation of stimuli
• Complex statistical analysis using R
• Random forests
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