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I. Background 
 
 Social impairment is one of the most striking features of autism.  Such impairments 
are often profoundly debilitating, even in high-functioning individuals who possess intact or 
even superior cognitive abilities relative to the general population.  As such, there is a great 
need to understand the underlying causes of social impairments in autism.   
 In recent years, researchers have focused on face-processing abilities of individuals 
with autism.  The reason face processing has been studied in-depth is because, in humans, 
much social information can be extracted from faces (e.g., communicative intent, person 
identity, emotional disposition, etc.).  Importantly, many studies have provided clear 
evidence for abnormal face processing in autism, including the way individuals with autism 
look at and extract information from faces.  Work by Professor Adolphs and colleagues 
demonstrates that individuals with autism rely more heavily on the mouth region of faces, as 
opposed to the eye region, when judging facial expression (Spezio et al., 2007).  Pelphrey 
and colleagues (Pelphrey et al., 1997) also found differences in visual scan patterns in 
autism when viewing faces.  Specifically, they also found abnormally reduced gaze to the 
eye-region of faces.  Since it is known that differences in looking patterns can directly affect 
behavioral performance (Adolphs et al., 2005), such abnormalities may underlie some of the 
social deficits in autism.   
 Although it has been well-documented that individuals with autism do not look at the 
eye-region of faces, the extent of this abnormality is largely unexplored.  The current 
experiment proposes to further our understanding of eye-region avoidance in autism, by 
examining whether this phenomenon also occurs when viewing non-human animal faces 
(i.e., faces of monkeys, dogs, and cats).  Temple Grandin, a well-known high functioning 
individual with autism, writes that she is able to relate better to animals than people, 
providing preliminary anecdotal evidence that animal faces may be processed differently 
than human faces (Grandin, 1996).  We hypothesize that avoidance of the eye-region of 
animal faces will correlate linearly with subjects’ ratings of similarity of faces to human 
faces (i.e., we expect primate faces will generally be rated as more similar to human faces 
than dog or cat faces).  In other words, we expect that the greatest avoidance of the eye-
region will be seen for human faces, less avoidance for primate faces, and the least 
avoidance for dog and cat faces.  Furthermore, it has been suggested that reduced gaze to 
the eye-region of faces in autism is due to an elevated stress response when viewing eyes.  
As pupil diameter provides a fast and accurate measure of arousal, we can determine if 
human and animal eyes are differentially arousing for individuals with autism.  Finally, this 
research will give us novel insight into how typical control subjects view animal faces. 
 
 

II. Proposed Research 
 

We hypothesize that individuals with autism will avoid the eye-region of faces that 
are most similar to human faces, and less avoidance for faces that are most different from 
human faces.  In order to test this hypothesis, we will present pictures of human faces, 
primate faces, dog faces, and cat faces to control and autism participants, and measure eye 
movements during presentation of these stimuli.   
 



A. Participants 
We plan to test 8 subjects with high-functioning autism or Asperger's Syndrome and 

8 control subjects matched on age, gender, and IQ.  All subjects will be recruited from the 
Los Angeles area.   The diagnosis of autism or Asperger’s Syndrome will be confirmed for 
all subjects using the Autism Diagnostic Observation Schedule (ADOS) and the Autism 
Diagnostic Interview – Revised (ADI-R).   
 
B. Methods 
 This project will utilize a head-mounted Eyelink II eye-tracker and a display 
computer to present the various stimuli to the participants (see Figure 1).  The eye-tracker 
will provide a number of important measures for this experiment: location and duration of 
fixations, number of saccades, pupil diameter, latency and location of first fixation.  For 
each face stimulus, regions of interest (ROIs) will be manually outlined, including the eye 
region, mouth region, and whole face.  This will be used in later analyses for determining 
which fixations fell within the ROIs of interest. 

Stimuli will be presented in a gaze-contingent manner, wherein subjects will have to 
look at a certain location on the screen (indicated by a fixation cross) before the stimulus is 
presented.  For each trial, the fixation cross will randomly appear on one side of the screen.  
Once the subject looks there, the face stimulus (human, monkey, dog, or cat face) will 
appear on the opposite half of the screen.  This type of gaze-contingent presentation, which 
controls for the gaze starting position,  will allow us to acquire useful data regarding the 
latency and location of the first fixation.  
 
 

 
 

During stimulus presentation, subjects will view the pictures in two different ways.  
In one condition, subjects will be asked to simply view the face (termed the free-viewing 
condition).  This free viewing condition will allow the subject to freely explore the face 
stimuli without inducing a specific gaze pattern due to the task instruction.  In the other 
condition, subjects will be asked to rate each stimuli in terms of how arousing the face is to 
them (termed the arousal condition).  This arousal condition controls for potential group 
differences in cognitive processes when viewing the face stimuli.  The order of these tasks 
will be counterbalanced across subjects.  Furthermore, each subject will view 20 human, 20 
primate, 20 dog, and 20 cat faces for each of the 2 conditions.  Each picture will remain on 
the screen for 3 seconds, with a 2 second inter-trial interval.  Thus, the total time for the 
eye-tracking component of this experiment will be 6 min, 40 sec per condition.   

Figure 1 A picture of the experimental setup.  
The participant sits in front of a computer 
screen that displays face stimuli, while the 
Eyelink II eye-tracker records their eye 
movements. 
 



Finally, at the end of the eye-tracking component of the experiment, several 
additional behavioral measures will be acquired for each subject.  This data will be acquired 
using a computerized Likert scale, where the subject will click on the number corresponding 
to their choice.  Ratings will be obtained for the following dimensions: 

 
1) Novelty: How novel is this face to you? 
2) Valence: How much do you like or dislike this face? 
3) Similarity: How similar is this monkey, dog, or cat face to a human face? 
 

 These measures will be useful for examining relationships between novelty, valence, 
and similarity and eye-tracking data.  Additionally, we will ask subjects whether they have 
any of these animals as pets, so we can take this potential confound into consideration.   
 
 
C. Analyses of Interest 

 
Our main analysis will focus on the amount of time autism and control subjects spend 

looking at the eyes (relative to time looking at the whole face) for each stimulus category.  
We will also analyze the time it takes to make the first saccade to the face, and determine if 
this first saccade is to the eye region or mouth region of the face.  Based on previous 
research, we expect that individuals with autism will look first at the mouth (Neumann et 
al., 2006), and that this effect will be most pronounced for human faces, less so for  primate 
faces, and the least for dog and cat faces.  Finally, we will examine the pupil diameter as a 
function of latency of first saccade and stimulus category. 
 

III. Work Plan 

Spring Term, 
2008 

Increase proficiency with particular functions in Matlab and PsychToolBox; 
continue to read and discuss the literature on eye-tracking and autism; begin 
to collect animal and human face stimuli for use in the experiment 

SURF Week 1-3 Learn how to use the eye-tracking equipment (setup, calibration, trouble-
shooting); write a Matlab program that presents the stimuli, while also 
measuring eye movements and recording participant responses.   

SURF Weeks 4-5 Begin piloting the experiment on control subjects (n=5).  Run preliminary 
data analyses, and adjust experimental parameters as necessary (e.g., stimuli 
duration, number of trials, etc.) 

SURF Week 6-8 Collect data from 8 autism and 8 control subjects 

SURF Week 9-10 Analyze data, write up final report, and begin to prepare a poster for 
presentation at a future scientific conference.  

 
 

IV. Summary & Future Directions 
 

This project aims to provide greater insight into the phenomenon of gaze avoidance 
of the eye-region in individuals with autism.  If such abnormalities are found when viewing 



animals faces, this would suggest that avoidance of eyes is a universal feature of how 
individuals with autism view faces.  However, if we confirm our hypothesis, that this 
abnormality is specific or at least more pronounced to human faces, then the next step in 
this research would be to determine the reasons behind this specificity.  Our analysis of the 
pupil diameter will provide initial evidence that an elevated stress response could be 
responsible for the avoidance of eye contact in humans.  Furthermore, if there is a difference 
between face category and eye gaze or pupil diameter in autism, then an interesting follow-
up study would be to create face morphs or chimeras (e.g., the eyes of a human on the face 
of a dog) to further probe this difference across animal category.  Also useful would be to 
test specific neurobiological hypotheses (e.g., that the amygdala may play a role in 
avoidance of human eyes) by applying this experimental paradigm to patients with localized 
brain-damage of particular regions (e.g., patient S.M. with bilateral amygdala damage). 
 

 
References 

 
[1] Spezio, M. L., Adolphs, R., Hurley, R., Piven, J. (2007) Abnormal use of facial information in high-
functioning autism. Journal of Autism and Developmental Disorders, 37: 929-39. 
[2] Pelphrey, K., Sasson, N., Reznick, J., Paul, G., Goldman,B., Piven, J. (2002) Visual scanning of faces in 
autism. Journal of Autism and Developmental Disorders, 32: 249-61. 
[3] Adolphs, R., Gosselin,F., Buchanan, T., Tranel. D., Schyns, P., Damasio, A. (2005) A mechanism for 
impaired fear recognition after amygdala damage. Nature, 433: 68-72. 
[4] Grandin, T. “Thinking in Pictures: And Other Reports from My Life With Autism” (1995). 


