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Introduction 

Contact: Zhenghan Qi, PhD. zqi@mit.edu  

•  The majority of individuals with ASD exhibit delay in language 
acquisition (Tager-Flusberg, 2006; Dawson et al., 2002) 

•  25 – 30% of children with ASD fail to acquire language. 
•  Typical language learning requires sophisticated ability to 

capture the distributional information embedded in speech 
(Saffran et al., 1996; Newport & Aslin, 2004). 

•  Children with ASD: P(A|B)? 
•  Impaired sequence learning (Gordon & Stark, 2007; Gidley-Larson 

& Mostofsky, 2008) 
•  Reduced neural sensitivity to probabilistic cues (Scott-Van 

Zeeland et al., 2010; Jeste et al., 2014) 

Are children with ASD insensitive to information 
about frequency of occurrence (i.e., P(A)) in the 
first place? If so, how specific is such deficit? 

Participants 
ASD Typically 

Developing (TD) 
Number 10 10 

Age 10.9 (3.63) 9.8 (2.30) 

IQ1 103.7 (17.06) * 121.8 (16.96) 

Autism Severity 2 7.0 (3.16) *** 1.13 (0.35) 

Spoken Language 3 88.5 (15.13) ** 111.3 (7.39) 

Written Language 4 97.8 (12.31) *** 123.1 (9.54) 

Phonological 
Awareness 5 

8.9 (3.38) ** 12.9 (2.01) 

Standard deviation in parentheses. 
Statistical significance compared with TD: ** P < 0.01; *** P < 0.001. 
1.  Standard KBIT Non-verbal IQ 
2.  Calibrated Severity Score (1-10) of ADOS (Gotham et al., 2009; Hus & Lord, 2014) 
3.  Average of the standard score of TROG-2 and the core language score of CELF-4 
4.  Average of the Z-normed standard scores of 4 word reading tests from TOWRE and 

WRMT and 1 sentence reading test from WJIII 
5.  Standard score of CTOPP - Elision 

MEG Recording 
306 channels (204 planar gradiometers and 102 
magnetometers, Elekta Neuromag TRIUX, Elekta, Stockholm)  
Task: Find These Robots! 

Study Design 
“ba” “ba” “ba” “ba” “ba” “ba” “ba” “ba” “da” “ba” “ba” 

“ba” “ba” “ba” “ba” “da” “da” “ba” “ba” “ba” “ba” “ba” 

“ba” 

Number of targets 
detected during 20 
minutes of movie: 
 
ASD: 72; TD: 98 
No group difference 

“da” P(Standard) = 76.9% P(Syllable Deviant) 
= 15.4% or 7.7% 

Stimuli 
Ø  1300 trials per block (1000 trials of standard 

stimuli, 200 or 100 trials of each deviant type)  
Ø  SOA = 500 msec;  
Ø  50 unique exemplars for each stimuli type 
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Analysis Methods: 
Brainstorm Toolbox; ROI was determined by 
searching 36 frontal and temporal ROIs in the 
Destrieux Atlas (time-point p-values < 0.01, 
temporal cluster p < 0.05 (Extent > 6 
continuous time points)); Group by condition 
interactions are verified by ANOVA based on 
window mean amplitude. 
MMF: 0.15 – 0.3 sec; P300: 0.3 – 0.45 sec 

Voice vs. Syllable deviants 
Ø  MMF: TD > ASD in Left Superior 

Temporal Gyrus (STG) 
 
ASD group shows reduced ability in 
differentiating two low-probabilistic events. 
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Response to Voice deviants (15% vs. 8%) 
Ø  MMF: TD ≈ ASD in Left STG 
Ø  P300: TD < ASD in Right Inferior 

Temporal Sulcus (ITS), related to 
phonological awareness within ASD 

 
ASD group is sensitive to the probabilistic 
information about speech acoustics, i.e., 
speaker identity. RH sensitivity is likely a 
compensatory mechanism for phonology. 
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Voice Frequency Effect 

RASD = 0.56 * 
RTD = 0.10  

Syllable Frequency Effect 

RASD = 0.64 * 
RTD = 0.18  

Response to Syllable deviants (15% vs. 8%): 
Ø  MMF: TD > ASD in Left STG, related with written language 

skills within ASD. 
 
ASD group is insensitive to the probabilistic information about 
speech content, i.e., syllable. LH sensitivity is related to the 
severity of language impairment. 

Conclusion 
Ø High-functioning school-age children with ASD are 

not generally indifferent to speech. 
Ø However, they show specific strengths and deficits 

in their sensitivity to probabilistic information in 
speech. 

Normal sensitivity Hyper Hypo 

“da”? Who? Who? 

Related to the severity 
of written language 
impairment 

Compensated 
phonological 
functions 
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Measures 
Ø  Mismatching field (MMF): index of pre-

attentive discrimination accuracy 
Ø  P300: index of attentive discrimination 
Ø  Both modulated by deviant probability 

P(Voice deviant) P(Voice deviant) 

P(Syllable Deviant) 
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