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PROCEDURES

• 9 parent-child dyads (children between ages 36 and 60 months)
• 3 Autism Spectrum Disorder Children (ASD)
• diagnosis confirmed with Autism Diagnostic Observation Schedule 

(ADOS)
• 3 Typically Developing- Deaf Children (D)
• 3 Typically Developing Children (TD)

• Each dyad performs word learning exercises while the child wears a fitted 
head camera 
• Words are taught in 40 second trials 

• Each dyad is recorded and the videos are annotated
• Target behavior was coded in Datavyu (Datavyu, 2014). 

• Variables 
• Productive vs. Unproductive Clutter 
• Central vs. Peripheral Gaze
• Non-correspondence between head and eye were generally infrequent 

(less than 17% of frames) and brief (less than 500 ms)
• Sustained attention coding 
• Determined to be more than 2.5 seconds (Yu & Smith, 2012; Ruff & 

Ruthbart, 2001)
• Object coding 

Sustained Attention Findings 

Gaze Distribution 

• Attention
• The selective processing of certain stimuli while ignoring 

others by focusing on important stimuli (Carrasco, 2011).
• Clutter
• Multiple objects present in visual field  
• Negatively impacts attention (McMains & Kastner, 2011)
• Transient attention and increased head movement in 

cluttered environment (Yu & Smith, 2012) 
• Visual Attention in Deaf Children 
• Enhanced peripheral visual attention (Codina et al., 

2010). 
• Poor sustained attention (Dye & Hauser, 2013). 
• Distracted and inattentive when visual clutter appears in 

their peripheral vision (Dye et al., 2007; Guardino & 
Antia, 2012). 

• Visual Attention in Children with Autism 
• Narrow central visual field (Song et al., 2015)
• Poor orienting attention (Paul et al., 2007)
• Heightened sticky attention (Zwaigenbaum et al., 2005)
• Visual clutter in classroom negatively impacts attention 

and learning (Hanley et al., 2017)

1) Compared to typically developing children (TD), children with autism 
spectrum disorder (ASD) and deaf children (D) will have decreased 
sustained attention as amount of objects increases.

2) Across the three populations, productive clutter will be more accessed 
than unproductive clutter.

3) Compared to TD children, ASD and D children will have increased use 
of peripheral vision. 

The aim of the present study was to 1) document how visually cluttered 
scenes affect sustained attention and 2) compare the effect across populations 
whose attentional experiences differ. The present study focused specifically on 
children with autism spectrum disorder, typically developing deaf children, 
and typically developing hearing children. The observation method was used 
to record child-parent object play with which we recorded a play scene (wall 
mounted camera) and child’s looking behavior (a mini camera fitted to the 
child head).

Although the sample size is small, the results indicate an inverse 
relationship between sustained visual attention and number of objects in 
view. Also, ASD and TD children were more visually attracted to unproductive 
clutter than productive clutter, though D children used peripheral vision more 
suggesting their heightened peripheral visual attention (Codina et al., 2010).  
Findings of frequent use of peripheral vision by ASD children also suggests 
their narrow central visual field (Song et al., 2015). We will continue 
increasing the sample size and further investigate the gaze distribution of 
each population.

From qualitative observations, parents of D children would present one object 
at a time and put it up after the trail was done, while parents of ASD and TD 
children leave the objects on the table after the trail was done. Also they play 
an important role of establishing productive clutter to help the child 
understand the word.

• How does clutter affect attention across populations?
• How much clutter is present?
• How is the clutter structured?
• Productive/Unproductive

• How relevant is the clutter?
• How long was the target object shown in central or peripheral 

view in relation to the clutter?

Example of Clutter


