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Autistic	Children
- Theory	of	mind	difficulties	are	central	to	
autistic	symptomology

- Intertwined	with	DSM-V	diagnostic	criteria
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autistic	symptomology

- Intertwined	with	DSM-V	diagnostic	criteria
- Research	on	word	learning	interface	has	
focused	on	basic	social	cues

- Understanding	of	informativity	may	not	
develop	until	teenage	years		
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Autistic	Children
- 60%	of	autistic	children	
present	with	co-occurring	
language	impairment,	
including	vocabulary

- Difficulties	do	not	resolve	with	
age

- Language	skills	and	
vocabulary	correlate	with	long	
term	vocational,	educational,	
and	social	success.
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Research	Questions
- How	do	autistic	children	(6-9	years	old)	learn	and	retain	
novel	words	in	an	inferential	context	vs	a	direct	mapping	
context?

- Is	there	a	memory	advantage	for	pragmatically	inferred	
words?

- What	individual	difference	measures	–	theory	of	mind	skills,	
language	skills,	non-verbal	intelligence,	etc	–	relate	to	better	
pragmatic	inference	learning	and	retention?
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Participants
- Recruited	from	SPARK	Database

- Professionally	diagnosed	with	
autism	

- Speak	at	least	three-word	
sentences

- Excluded	if	Social	
Communication	Questionnaire	
below	autism	cutoff	and	were	
marked	as	diagnosis	validity	
in	question	on	SPARK	
Database



Participants
- 49	autistic	children

- Between	the	ages	of	6	and	9

- Tested	on	Gorilla	Experimental	
Builder	via	Zoom

Demographics (n=49) Count % Mean
Standard 
Deviation Range

Age (years) 7;7 0;11 6;0 – 8;10
Gender Male 35 71%

Female 14 29%
Race/Ethnicity White 32 65%

Black 6 12%

Asian 2 4%
Hispanic/Latino 4 8%

Multiracial 5 10%

Area Deprivation 
Index 36.1 23.9 1-98
SCQ 18 6.3 5-30
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Learning

“…ing a MEL!” 

Inference
Direct 

Mapping

“…the alien!” 

• Coded for looks to target vs 
competitor vs away

• 200 ms before – 1800 ms after final 
word onset

1) Learning  2) Immediate Recall   3) Retention



Recall	&	Retention

Which one is 
a MEL?

Inference

Which one is 
a BINK?

Direct Mapping
1) Learning  2) Immediate Recall   3) Retention



Recall	&	Retention

Which one is 
a MEL?

Inference

Which one is 
a BINK?

Direct Mapping
1) Learning  2) Immediate Recall   3) Retention



Recall	&	Retention

Which one is 
a MEL?

Inference

Which one is 
a BINK?

Direct Mapping
1) Learning  2) Immediate Recall   3) Retention



Theory	of	Mind	Booklet	Task

Richardson, H. et. al. (2018). Development of the social brain from age three to twelve years. Nature Communications, 9, 1027. 
Theory of Mind Question Example: Why is Emma surprised?
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Other	Individual	Difference	Measures
- Theory	of	Mind

- Theory	of	Mind	Booklet
- Mind	in	the	Eyes
- Autism	Behavioral	Inventory	–	
Short
- Social	Communication	Sub-score

- Language
- Redmond	Sentence	Recall
- NIH	Picture	Vocabulary	Test
- NIH	Oral	Reading	Recognition	
Test

- Social	Communication	
Questionnaire
- Communication	Domain	Sub-score

- Interventions
- Autism	Services
- Individualized	Education	Plan

- With	or	without	language	
services

- Cognition	&	Demographics
- Kaufman	Brief	Intelligence	
Test

- Non-Verbal
- Current	Age
- Age	at	Diagnosis
- Gender

Intervention 
Plan 

__________
__________
__________
__________
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Autistic	children	can	map	words	via	
pragmatic	inference

“Look! I like this dinosaur! It 
is holding a MEL!” 

Inference
Direct 

Mapping

“Look! I like this BINK! It 
is on the alien!” 

Error values represent 95% confidence intervals 

- Pragmatic	Inference
- 0.62	+	0.05

- Direct	Mapping
- 0.93 + 0.03
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No	Difference	in	Conditions	During	
Immediate	Recall

Direct Mapping > Pragmatic Inference

Timepoint
      Immediate Recall
      Retention
      

Pragmatic Inference  > Direct Mapping 



Pragmatic	Inference	Advantage	During	
Retention

Direct Mapping > Pragmatic Inference

Timepoint
      Immediate Recall
      Retention
      

Pragmatic Inference  > Direct Mapping 



Memory	Stable	Across	Conditions
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Pragmatic	Inference	Advantage	is	not	
Universal Direct MappingPragmatic Inference



And	Represents	Two	Different	Retention	
Profiles

***



Pragmatic	Inference	Mapping	for	Non-
Advantage	is	at	Chance

***
**



Eye	Gaze	During	Pragmatic	Inference…
…ing a /mɛl/ ! …ing a /mɛl/ !

Advantage Reverse Advantage
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…Does	Diverge	for	Advantage
…ing a /mɛl/ ! …ing a /mɛl/ !

Advantage Reverse Advantage

End of Saccade if 
Triggered by Novel Word
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Interim	Summary
- 	Some	autistic	children

- Can	map	words	via	pragmatic	inference
- Show	a	pragmatic	inference	memory	advantage	similar	to	
age	matched	peers

Group Profiles?



Group	Profiles
Advantage Reverse Advantage

Mean SD Count % Mean SD Count % p

La
ng

ua
ge PVT Raw Score 72.5 9.2934612 74.625 9.69900264 > 0.1

ORR Raw Score 80.05 10.409889 83.7391304 11.6198005 > 0.1
RSR Raw Score 19.5263158 7.30576957 19.8 8.4017542 > 0.1
SCQ Communication Sub-Score 5.08333333 2.37790071 6.55263158 2.24161857 > 0.05

So
ci

al
-

Co
gn

iti
on Selected ToM Booklet Score 0.68232692 0.22403572 0.63686391 0.19753198 > 0.1

MitE Socre 8.21052632 2.37062925 8.54545455 2.46358764 > 0.1

ABI-S Social Communication Score 4.64705882 2.89268855 5.42857143 2.69390847 > 0.1

Se
rv

ic
es

ASD Services > 0.1
Yes 13 72.2222222 20 74.0740741
No 5 27.7777778 7 25.9259259

IEP Services > 0.1
Yes, Including Language 7 38.8888889 11 40.7407407
Yes, Excluding Language 5 27.7777778 7 25.9259259

No 6 33.3333333 9 33.3333333

G
en

er
al

KBIT Score 104.45 28.4613773 109.84 26.60307 > 0.1
Gender > 0.1

Boy 14 66.6666667 20 74.0740741
Girl 7 33.3333333 7 25.9259259

Currrent Age 7.6468254 0.92267153 7.52160494 0.85690776 > 0.1
Diagnosis Age 3.58796296 1.06583616 3.48148148 1.00115674 > 0.1



Group	Profiles
Advantage Reverse Advantage

Mean SD Count % Mean SD Count % p

La
ng

ua
ge

PVT Standard Score 100.55 17.65 105.83 19.67 > 0.1
ORR Standard Score 101.25 12.56 110.00 17.85 > 0.1
RSR Standard Score 88.42 20.01 85.35 25.95 > 0.1
SCQ Communication Sub-Score 5.08 2.38 6.55 2.24 > 0.05

Th
eo

ry
 o

f 
M

in
d
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Currrent Age 7.65 0.92 7.52 0.86 > 0.1
Diagnosis Age 3.59 1.07 3.48 1.00 > 0.1
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- Despite	group	differences	coming	out	
robustly	in

- Explicit	Measures
- Retention
- Learning	Inferred	Accuracy

- Implicit	Measures
- Learning	Inferred	Eye-Tracking

- No	relation	of	our	theory	of	mind	tasks
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- A sub-set of autistic individuals parallel their typically developing 

peers in
- Pragmatic inference resolution
- Pragmatic inference memory advantage 

- Robust mechanism for supporting word learning 

- However, do not predict and resolve pragmatic inference before end 
of ambiguous sentence

- More difficult?
- Less automatic computation?
- Less inclination to prediction? 
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Summary
- A sub-set of autistic individuals fail to

- Reliably resolve pragmatic inferences
- Pragmatic inference memory advantage is not seen
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Summary
- There are no significant individual difference measure group 

differences between our sub-groups
- Including theory of mind skills

- Unlike in neurotypical individuals, theory of mind may not be driving 
pragmatic inference resolution and retention
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Discussion
Why might some autistic children incorrectly resolve 
pragmatic inferences?

Do we know autistic children are not using theory of 
mind? 
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- Study word mapping and 

retention in other linguistic 
inferences

- Syntactic
- Semantic
- Lexical
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Wrap-Up
- Many paths through word learning
- Distinctive strategies for learning in 

autistic children not characterized 
by common metrics

- Future research:
- What drives different learning 

preferences and strategies in autistic 
children?
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Questions?

Adult Pre-Print: Neurotypical Child Pre-Print:

Available soon! 

Email trice.k@northeastern.edu
For access

Autistic Child Pre-Print:

Available soon! 

Email trice.k@northeastern.edu
For access

Or!

Contact me on Bluesky:

@ktrice.bsky.social

mailto:trice.k@northeastern.edu
mailto:trice.k@northeastern.edu

