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Background 
Specific language impairment (SLI) and autism spectrum disorder (ASD) are 
characterised by deficits in word knowledge, with important implications for 
academic and social success. It is possible that surface similarities in word 
knowledge mask differences in underlying cognitive processes. For instance, 
children with SLI have difficulties with phonological processing (sound structure 
of words) that may interfere with mappings between sound and meaning (Chiat 
2001). Children with ASD have intact phonological skills, but weaknesses in 
semantics (word meaning) that disrupt their ability to link information in a 
meaningful way (Happe 1999). One obstacle to distinguishing these accounts is 
that traditional language assessments can only measure the end product of 
verbal comprehension, rather than the process itself. 
 Eye-tracking allows for investigation of language processing in real time. 
Eye-movements are recorded as participants view a display that is time-locked 
to verbal input. By manipulating what is heard and what is seen, we can 
discover implicitly what types of information (sound or meaning) are 
automatically activated in response to a spoken word. For example, Desroches 
et al (2006) found that children were sensitive to phonological similarities 
between words; they were slower to fixate target images if a rhyming word was 
also in the display, relative to a baseline. Yee & Sedivy (2006) found that adults 
looked longer at pictures that were meaningfully related to a target word. The 
proposed study combines these approaches and asks whether children with SLI 
and ASD show different eye-movement patterns, reflecting differences in the 
time course of phonological and semantic activation. If so, such findings would 
inform theoretical models of these disorders and suggest differential treatment 
approaches.  
Aims  

1. To use eye-tracking methods to determine if children with SLI and/or 
ASD automatically activate phonological or semantic information in 
response to a spoken word 

2. To determine whether the pattern and/or time course of activation differs 
for these clinical groups relative to a typically developing comparison 
group  

Methods 
Participants. Thirty children aged 8-12 will be recruited, including 10 typically 
developing children (TD), 10 children with ASD, and 10 children with SLI. 
Informed written consent will be obtained prior to taking part in the study.  
Group profiles. Autistic symptomatology will be quantified using the Social 
Communication Questionnaire. Non-verbal and verbal ability will be measured 
using the Wechsler Abbreviated Scales of Intelligence. Phonological and 
semantic processing will be independently assessed using the Comprehensive 



Test of Phonological Processing and the Test of Word Knowledge. All 
assessments are currently available in Dr Norbury’s lab. 
Eye-tracking. Eye-movements will be recorded on a Tobii x120 eye-tracker with 
remote camera (allowing unrestricted movement). Visual displays of four 
pictures will be presented on a computer monitor (Figure 1) while children listen 
to words presented via headphones. For instance, one picture will be a target 
word (‘key’), one will be a rhyming word (‘tea’), one will be meaningfully related 
to the target word (‘lock’) and the other will be an unrelated word (‘dog’). To 
ensure attention, children will be asked to press a button to indicate whether the 
target word is depicted on the screen. 
Predictions and Analyses 
1. Children with SLI will show impaired activation of phonological information 
(fewer looks to rhyme distracters). 
2. Children with ASD will show impaired activation of semantic information 
(fewer looks to meaningful distracters). 

These predictions will be analysed using a 3 (group: TD, SLI, ASD) x 2 
(information: semantic, phonological) x 2 (condition: baseline, target) ANOVA, 
with mean fixation rate as the dependent variable. The time course of activation 
will be assessed by plotting the proportion of fixations to target, relative to the 
onset of the spoken word.  
 

 Figure 1: Example of visual display 


