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Background 
Language is the medium through which we learn, work, foster friendships, enjoy 
entertainment and interact with our loved ones. Thus difficulties acquiring language are 
frequently associated with poor social understanding, social exclusion, poor social 
behaviour and adverse long-term social outcomes (Howlin, Mawhood & Rutter 2000, 
Hughes, Dunn, & White 1998, Gertner, Rice & Hadley 1994). On the other hand, 
language is most typically acquired in a social milieu, thus children with primary social 
deficits miss important opportunities to learn language (Bloom, 2000). Indeed, language 
and social development are inextricably linked from earliest development, making it 
difficult to disentangle the precise nature of the relationship. A further obstacle to our 
understanding has been that many traditional measures of social understanding have 
relied on language-based assessments, putting children with weak verbal skills at a 
distinct disadvantage.  
 
A small number of published studies have used eye-tracking techniques to explore social 
attention in individuals with autism (Klin et al. 2000, Pelphrey et al. 2000). The most 
commonly reported finding is that individuals with autism spend a disproportionate 
amount of time fixating other peoples’ mouths, whereas typically developing individuals 
spend more time gazing at eyes. Lack of attention to eyes and eye gaze may have 
particularly deleterious consequences for language development. However, published 
studies have focused exclusively on older individuals with good verbal skills; none have 
explored social attention in individuals with impaired language development, and none 
have investigated social attention during language learning tasks. The present study 
focused on the relationship between language and social competence in young children 
and adolescents across time and across the spectrum of language and social ability, using 
both traditional assessment measures and novel eye-tracking paradigms. 
 
 
  

Study 1: The relationship between language and social well-being 



 
Objectives of Study 1: 

(1) To identify children with weak social and weak language skills at school entry 
(2) To explore the concurrent and long-term (between Foundation Stage and Year 2) 

relationships between measures of language ability and (i) social insight and (ii) 
social competence 

(3) To explore the stability of language scores and social knowledge over time 
(4) To investigate the social skills of children with exceptional verbal abilities 

 
Participants 
• During the first two years of the study, we recruited 135 children in Foundation and 

Year 1 classes (across 4 schools) 
– 80 boys and 55 girls 
– 35 with reported language concerns 
– 39 with low language (10th centile on measure of understanding grammar) 

• We divided the participants into three age groups 
– 55-63 months (n=41) 
– 64-71 months (n=50) 
– 72-87 months (n=44) 

• At Time 3, we were able to revisit 64 participants in Year 2 for in-depth assessment: 
– 42 boys and 22 girls 
– 16 with low language scores 
– 13 with reported social difficulties (confirmed or suspected autistic spectrum 

disorder) 
 
Tests and Procedures 
Time 1:  
Non-verbal ability (matrix reasoning) 
Verbal ability (including vocabulary, grammatical understanding, grammatical 

production, narrative, phonological awareness and memory, and letter knowledge) 
Social ability (including false belief tasks, social attribution task, understanding eye gaze 

task, social insight interview, and friendship ratings) 
 
Time 2: 
Non-verbal ability (matrix reasoning) 
Verbal ability (grammatical understanding) 
Social Understanding (false belief tasks and social insight questions) 

 
Time 3, in addition to the measures taken at T1 and T2 that were repeated here, we 
included the following: 
Language (vocabulary definitions, listening comprehension, pragmatic comprehension) 
Literacy (phonological awareness task, word and non-word reading efficiency, text 

reading accuracy, text reading comprehension) 
Social outcome (short teacher and parent questionnaires) 
 
Results 



Teachers were very aware of the children in their classrooms who were having 
difficulties with language processing; their judgements accorded closely with the 
standardised test of grammar understanding that we used to assign cases of low language. 
Our efforts to measure peer social acceptance were less successful, largely because we 
were unable to obtain consent for all the children in the classroom and so not able to 
assess in detail many of the children with low social status as nominated by peers. We 
were also unable to meet our fourth objective, because the range of scores in the classes 
that opted to participate were greater at the lower end of the verbal ability range; few if 
any children could be identified with exceptional verbal abilities. 
 
Our preliminary analyses therefore focus on the relationship between language ability 
and social insight. The social insight questions we used were taken from the Autism 
Diagnostic Observation Schedule – Module 3. We modified the scoring for this measure 
by rating each item with respect to the level of social reciprocity the child expressed. For 
example, in response to the question ‘what do you like doing that makes you happy?’ the 
response ‘playing with my friends’ would be awarded 2 points, whereas ‘playing my 
computer’ would receive 1 point. 
 
We observed clear age differences in the cross-sectional sample, even though the range of 
ages spanned only 18 months. We also saw significant gender differences, such that girls 
were more likely to provide social responses than boys. Most importantly, children with 
poor language skills achieved lower scores overall than peers, though there was 
considerable variation within this group (see below). 
 
This result likely reflects the language demands of the task; the implication is that when 
assessing children with autistic disorder, due attention should be given to their level of 
language when scoring this item. However, these results good also indicate that children 
with language impairments are not enjoying the same social opportunities as language 
able peers, with subsequent deficits in both language and social understanding.  
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Figure 1. Scores on social insight 
questions for high and low language 
groups. Low language participants 
achieve significantly lower scores with a 
moderate effect size: t(71) = 2.62, p < 
.01; Cohen’s d =  .63 
 

 
 
We are currently in the process of analysing the longitudinal component of the study. 
 

 



Study 2: Social cues to language learning 
Note: This study was part-funded by a grant from NAAR-Autism Speaks 

 
Objectives 

(1) To determine what cues, social or linguistic, children with low language or low 
social skills use to facilitate word learning. 

(2) To use eye-tracking methods to measure how and when children use these cues in 
a word learning task 

 
Participants 
Thirty-nine children from Study 1 were seen again at Time 3 for this experimental study 
of word learning. They were divided into three groups of 13: a ‘low language’ (LL) 
group; an autism spectrum disorders (AD) group; and a typically developing (TD) group. 
Children in the LS group met criteria for pervasive developmental disorders on a parent 
checklist and direct observation of the child’s behaviour. All three groups were matched 
for age (average age 7yrs11mths) and non-verbal ability. However, both the LL and the 
AD had lower scores on measures of language ability than the TD group; on average 
these groups scored one standard deviation below the TD mean on measures of 
vocabulary and sentence processing. However, there was no difference in language 
ability between the LL and AD groups. 
 
Tests and Procedures 
Experimental paradigm: 
Each child participated in four blocks of the experiment. In each block, the child was 
required to learn two novel words; in two blocks social cues were provided to the word’s 
referent, and in the other two blocks a language cue was provided either by the verb or 
the noun in the sentence referring to the novel object (examples are provided below). 
Thus over the course of the experiment, they learned a total of eight new words. 
 
On each trial, the child viewed three photographs of either novel objects, high frequency 
familiar objects or low frequency familiar objects. In the social blocks, a woman stood 
behind the objects and either looked straight ahead (neutral condition) or looked at the 
target object (social cue condition). Through headphones, the child heard the sentence 
‘Look, look at the dentip’. In the language blocks, only the three objects were visible on 
the screen. Through headphones, the child either heard a sentence that did not cue word 
meaning such as ‘Billy saw the akidit’ (neutral condition) or the child heard a sentence 
where the verb or the noun gave a clue to word meaning, ‘Billy stirred the akidit’ where 
only one of the three items is stirrable (language cue condition). Children were required 
to use a mouse click to select the picture mentioned in the sentence. Children heard each 
novel word eight times; four times in neutral conditions and four times in biased 
conditions.  
In addition, the child’s eye movements were recorded as they completed the task. In the 
social condition, if children are sensitive to the eye gaze cue, then we should see (a) 
children looking at the target picture earlier in the social cue condition relative to the 
neutral condition; (b) children should look at the face of the woman in the photo and look 
from her face to the object at which she is gazing. In the language condition, if children 



are sensitive to the meaning cues provided by nouns and verbs, then we should see (a) 
children looking at the target object immediately following the noun or verb in the 
language cue condition; (b) no preferential looking at target in the neutral condition (at 
least in the earliest trials. 
     
 

                    
 
 
 
 
 
 
We assessed word learning immediately after each block and at a second visit, 
approximately 4 weeks later. Three measures of word learning were obtained: matching 
novel word to picture (from a choice of four), naming the novel picture, and providing a 

escription of the novel object from a verbal label. 

Figure 2a: Social block, Neutral condition. Child 
hears ‘Show me the kellow’ and is required to 
click on object that corresponds to kellow. There 
is an equal probability of choosing each item. 

Figure 2b: Social block, Biased condition. This 
time we expect child to choose object woman is 
gazing at. Eye-tracking records amount of time 
spent looking at her face and target object. 

d
 
Results 
Behavioural findings 
All groups benefited from learning words in a supportive context. Accuracy was better 
and response times were faster when words were presented in a cued context and there 
were no group differences in trial by trial learning or word to picture matching. 
Performance across all groups was better in the social cues condition. With respect to 
naming, AD children recalled more phonological information about the new words than 
the other two groups; this especially true in the social cues condition. All groups found it 
easier to encode semantic information in the social condition relative to the linguistic 
condition, even though semantic information was explicitly stated in the latter. These 
findings highlight the complex interplay between social, conceptual and phonological 
skills as young children learn new words. Furthermore, they suggest that children with 
AD might succeed in acquiring a superficial vocabulary by relying on intact phonological 
skills; however, learning word names at the expense of social and conceptual meaning is 
likely to result in a qualitatively different vocabulary with limited connections between 

ords.  w
 
Eye-tracking results 
These analyses are currently underway – watch this space. 



 
Study 3: Processing naturalistic social situations 

 
Objectives 

(1) To explore eye-movement patterns to dynamic social stimuli in different language 
phenotypes within the autism spectrum and in non-autistic children with language 
impairment 

(2) To investigate how social attention (measured by eye-tracking) is related to social 
and communicative skills in adolescence 

 
Participants 
Participants were 38 adolescents with communication impairments who took part in 
Norbury’s (2004) DPhil studies. This represents about 1/3 of the original sample; we 
approached adolescents who were still in full time education and who could be visited in 
school or who could travel to the lab in Oxford for testing. In addition, we recruited an 
additional sample of 28 typically developing adolescents (18 boys) from the local area to 
serve as a comparison group. 
 
Adolescents with communication impairments were categorised into three groups: 

• Language impairment, no autism (LI; n = 10) 
• Autistic spectrum disorder, additional language impairment (ALI; n = 14) 
• Autistic spectrum disorder, normal range language ability (ALN; n = 14) 

 
Tests and Procedures 
Language ability (vocabulary, grammar expression and comprehension, pragmatic 

understanding, nonsense word repetition) 
Social skills (emotion responses test, social insight questions, adaptive behaviour 

questionnaire – parent report, social videos – eye-tracking task) 
Autistic symptomatology (Social Communication Questionnaire – parent report, Autism 

Diagnostic Observation Schedule, Autism Quotient – parent and self report) 
 
The main eye-tracking stimuli were a series of social videos that depicted adolescents 
engaged in familiar social situations, with emotional content, in familiar social settings 
(i.e. a café, the library, the cinema). We wrote and filmed these social videos with the 
help of St. John’s College, a local drama group called Youngstar, and Jah Jussa and Kim 
Ryan, professional film-makers. In order to record the location and duration of fixations 
to relevant aspects of the social scene, regions of interest (eyes, mouth, body, relevant 
objects) were drawn by hand on each frame of each video. This process took 4-6 hours 
for each 30 second video sequence. The assistance of students supported by the bursaries 
included in the Fellowship is gratefully acknowledged. 
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Figure 3. Example of frame from social video used in eye-tracking experiment. Regions of  
interest are drawn in grey. Eye-movements shown in black circles and green lines. 
 
 
Results 
Eye-tracking 
Consistent with previous research, individuals in the ALN group spent a smaller 
proportion of time viewing the eyes of scene protagonists. However, the amount of time 
they spent fixating the mouth was similar to that of TD peers. In addition to looking less 
at eyes, these participants were also slower to fixate the eyes and spent significantly more 
time viewing irrelevant aspects of the social scene. 
 
A different viewing pattern was observed for those individuals in the ALI group. These 
adolescents spent as much time fixating the eyes and did so just as quickly as did TD 
peers, with no group differences in fixation time to mouths. Furthermore, a similar 
number of participants in the ALI and TD groups showed a distinct preference for 
viewing eyes. Similarly, no differences were observed between the LI and TD 
participants in any aspect of viewing pattern. These observations are important as they 
provide the first demonstration of typical viewing patterns in individuals with ASD 
and/or language impairment observing dynamic social stimuli. 
However, unlike previous researchers, we found no relationship between amount of time 
spent viewing eyes and social competence. We did observe a relationship between 
fixation pattern and communication skill in the autistic spectrum groups, but this differed 
according to language status. For the ALI group, fixation time to eyes was strongly 
associated with vocabulary knowledge, whereas for the ALN group, fixation time to 
mouths was associated with vocabulary. The fact that as a group, ALI participants 
nevertheless had poorer vocabulary suggests that they may be relying on an inefficient 



social strategy to acquire word knowledge. Our findings also suggest that poor eye gaze 
or eye contact may not be sufficient to disrupt social competence in everyday settings, a 
hypothesis supported by our behavioural findings. 
 
Behavioural findings: social skills and language impairment 
Our eye-tracking analyses demonstrated that non-autistic adolescents with language 
impairment attended to social cues in a qualitatively similar way to their typically 
developing peers. In addition, detailed measures of autistic symptomatology confirmed 
that these adolescents did not have qualitative impairments in social interaction and 
communication indicative of autism. It was therefore quite surprising to find that parents 
rated these adolescents as having considerable difficulties coping in the social world. 
Although our sample size is small, 90% of the LI group scored in the bottom 10th centile 
on a measure of social adaptation. Although their mean scores were higher than 
participants with autism, the level of difficulty in everyday contexts their parents are 
reporting is quite concerning. We are currently looking at these findings in more detail, 
but many issues seem to concern independence (i.e. with travel, shopping and leisure) 
and knowing when and how to avoid potentially dangerous or threatening situations. 
 

Summary of Findings 
 

Over the last three years we have amassed a rich and complex data set detailing the 
language, communication and social skills of children and adolescents across both typical 
and atypical development. In addition, we have employed a range of complementary 
assessment techniques, using traditional measures of language and social understanding, 
eye-tracking techniques to gauge implicit understanding and parent/teacher report of 
language and social functioning in everyday contexts. Our findings demonstrate a strong 
link between language and social functioning both at different ages and in typical and 
atypical populations. Impaired language clearly puts children at risk for poor social well-
being, first by limiting children’s opportunities to engage in social interactions and then 
by providing the child with a poor tool with which to reason about the social world. 
However, our findings also indicate that this relationship is not straight forward; our work 
with autistic individuals demonstrates that very many children develop age appropriate 
language abilities, but nevertheless are unable to use these skills to social advantage. A 
second major strand of our findings comes from our eye-tracking studies. Our 
preliminary analyses here appear to indicate that even individuals with the most severe 
social impairments do attend to social cues in much the same way and for similar 
amounts of time to their peers. One possibility is that viewing social interactions on a 
computer monitor is far less anxiety provoking than interpersonal interaction and thus not 
a true reflection of social attention in everyday contexts. However, a second possibility is 
that these individuals do attend to cues, but that they either do not understand what these 
cues mean, or do not weight them as heavily. Our word learning task suggests that at a 
basic level, the cues are understood; however, other cues, such as sound cues in this case, 
take precedence and are easier to remember. The consistent lack of relationship between 
time spent looking at eyes and faces and social success suggests that the role of social 
attention for social well-being has perhaps been overstated. Finally, our studies highlight 
the need to reconsider how we conceptualise social well-being and social success. Often 



researchers and therapists focus on friendships and interpersonal social interaction. 
However, our parents and teachers appear to be reporting that the real limiting factor in 
social well-being is in reasoning about what might happen in different social 
circumstances, knowing how to take appropriate action and developing strategies for 
independent living. 
 
Practical implications: 

• Children with language impairments at Foundation Stage were very likely to have 
language impairments three years later. Thus targeted and regular intervention in 
the classroom at Foundation Stage is warranted. 

• These same children had low scores on measures of social insight.  Exploring 
ways of including such children in peer social interactions is a priority for future 
research. 

• The phonological skills of many children with language impairment appear to be 
the major limiting factor in learning and remembering new words, and later in 
developing literacy skills. This should be a priority area of intervention. 

• Many children with language and social impairments attend to social cues, but it 
is less clear that they understand them. Explicit instruction in addition to social 
practice may be necessary. 

• Social reasoning and independence are important, but frequently overlooked, 
components of social success. Children with language and/or social impairments 
are likely to need explicit teaching and large amounts of practice predicting 
consequences of actions, generating possible outcomes, weighing up different 
possibilities and thinking of strategies to help assist them with independent travel 
and living.  
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