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Learner Objectives 

Participants	will	be	able	to:		
1.  Summarize	developmentally	appropriate	learning	contexts	for	

promoting	social	communication	in	young	children	with	ASD.	
2.  Define	and	provide	examples	of	naturalistic	developmental	

behavioral	interventions.	
3.  Explain	concurrent	and	predictive	variables	and	active	ingredients	

that	are	linked	to	effective	intervention	practices.	
	

	







Prevalence of ASD in AL (CDC, 2014) 

•  1	in	175	children	in	
Alabama	(or	5.7	per	
1,000	8-year-olds)	was	
identified	with	ASD.	This	
estimate	is	lower	than	
the	average	number	of	
children	identified	with	
ASD		
•  1	in	114	boys	
•  1	in	417	girls		

• Average	age	of	dx	=	4.5	
years	



Autism	Speaks,	2016	
	



•  The	majority	of	individuals	with	ASD	are	equally	impaired	in	
expressive	and	receptive	language,	with	performance	in	both	areas	
falling	an	average	of	1.5	standard	deviations	below	typically	
developing	peers	(Kwok,	Brown,	Smyth,&	Oram	Cardy,	2015)	

It	is	apparent	that	language	development-whether	in	terms	of	timing	
of	milestones,	absolute	ability,	or	presence	of	impairment—is	likely	to	
relate	to	the	vast	individual	differences	in	developmental	trajectories	
observed	in	ASD	(Anderson	et	al.,	2007)	



Atypical laterality 

• Previously	associated	with	ASD	with	or	without	language	disorder	
(Dawson,	1989,	Eyler,	Pierce,	&Courchesne,	2012;	Redcay	&	
Courschesne,	2008)	
•  Linked	to	ASD	if	comorbid	language	disorder	is	present		

•  Asenova	(2016)	



Early brain development and social behavior 
in ASD 
• Hazlett	et	al.	(2017)		

•  total	brain	volume	growth	between	12	and	24	months	of	age	was	significantly	
higher	in	a	HR	infant	group	(n	=	106)	than	a	low	risk	infant	group	(n	=	42)	
•  Change	in	TBV	between	12	and	24	months	was	related	to	ADOS	SA	score.		

•  Supekar	et	al.,	(2013)		
•  Children	with	greater	functional	connectivity	demonstrated	more	severe	
social	deficits	



Neurological findings and structural language 
differences 
•  Knaus	et	al.,	2017	
•  Performed	MRIs	on	34	boys	with	ASD	in	three	groups-	

expressive	language	impaired	group	(low	vs.	extremely	low)	

	average=-high	language	group	

1.  PT	volume	was	smaller	in	the	ASD	Group	with	expressive	language	impairment	
compared	to	those	with	average	language	

2.  Right	PT	volume	was	sig	correlated	with	language	scores	with	larger	right	
volume	associated	with	better	language	

3.  Left	PT	volume	distinguished	low	vs.	extremely	low	

	



Three subtypes of language phenotypes in ASD (Flusberg et al. 
2012) 

1.  Verbally	fluent;	strong	structural	language	that	is	indistinguishable	
from	non-ASD;	pragmatic	deficits.	

2.  Non-verbal	or	limited	language	(single	words/short	phrases;	25%	of	
children	with	ASD).	

3.  Late	language	acquisition,	slower	rate	of	acquisition	and	
development;	do	not	meet	age	level	milestones.		



Minimally Verbal 

•  Fewer	than	20	functional	words	(Kasari	2013)	
•  Range	used	to	describe	is	5-20		

•  30%	of	children	on	the	spectrum	do	not	develop	spoken	language	
(Tager-Flusberg	and	Kasari,	2014)	
•  Role	of	AAC	

•  Specific	strategies—cueing	for	attention,	joint	attention,	mode	of	
communication	may	impact	spoken	language	



Minimally Verbal 



Minimally Verbal 
RESEARCH ARTICLE

Communication Growth in Minimally Verbal Children
with ASD: The Importance of Interaction
Charlotte DiStefano, Wendy Shih, Ann Kaiser, Rebecca Landa, and Connie Kasari

Little is known about language development in children with Autism Spectrum Disorders (ASD) who remain minimally
verbal past age 5. While there is evidence that children can develop language after age 5, we lack detailed information.
Studies of this population generally focus on discrete language skills without addressing broader social-communication
abilities. As communication and social deficits are both inherent to ASD, an examination of not only what language
skills are acquired, but how those skills are used in interactions is relevant. Research in typical development has exam-
ined how communication interchanges (unbroken back-and-forth exchanges around a unified purpose) develop, which
can be used as a framework for studying minimally verbal children. This study examined the interchange use by 55 chil-
dren with ASD over the course of a 6-month play and engagement-based communication intervention. Half of the chil-
dren received intervention sessions that also incorporated a speech-generating device (SGD). Interchanges were coded
by: frequency, length, function, and initiator (child or adult). Results indicated that children initiated a large proportion
of interchanges and this proportion increased over time. The average length and number of interchanges increased over
time, with children in the SGD group showing even greater growth. Finally, children’s total number of interchanges at
baseline was positively associated with their spoken language gains over the course of intervention. This study supports
the crucial relationship between social engagement and expressive language development, and highlights the need to
include sustained communication interchanges as a target for intervention with this population. Autism Res 2016, 00:
000–000. VC 2016 International Society for Autism Research, Wiley Periodicals, Inc.
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Current estimates are that approximately 30% of individ-
uals with Autism Spectrum Disorders (ASD) remain mini-
mally verbal past age 5 [Anderson et al., 2007; Hus,
Pickles, Cook, Risi, & Lord, 2007]. Minimally verbal chil-
dren with ASD may use no language, or may have a small
repertoire of single words and fixed phrases that are used
at low rates and in limited contexts (e.g. to request a pre-
ferred item within a familiar context) [Kasari, Brady,
Lord, & Tager-Flusberg, 2013]. This population varies
greatly in terms of their receptive language and nonver-
bal cognitive skills, and is difficult to accurately assess.
Children who remain minimally verbal are at greater risk
for limited long-term outcomes and lower quality of life
[Howlin, Mawhood, & Rutter, 2000]. As such, this high-
risk subgroup of the ASD population requires unique
consideration in the literature. Despite the need, mini-
mally verbal children with ASD are underrepresented in
both descriptive and intervention research.

Language Development

While most children with ASD who acquire spoken lan-
guage do so before age 5, there is growing evidence that
later language development is possible. A review by Pick-

ett, Pullara, O’Grady, and Gordon [2009] found 167
documented cases of children with ASD who developed
speech after the age of 5 (although most by age 7). Most
of the 167 children were eventually able to communicate
with words and sounds, while a subset developed phrases
and sentences. Most of the language developed by these
individuals was used for requesting needs and wants.

A more recent records review replicated these findings
[Wodka, Mathy, & Kalb, 2013]. The authors examined
assessment records of 535 children with ASD who did
not have flexible phrase speech by age 4. They found
that 70% of these children did go on to attain phrase or
fluent speech by age 8, based on assessment results.
These data confirm that about 30% of children with ASD
remain minimally verbal, and that well over half of all
children, with intervention, can develop some spoken
language. However, the manner in which this language
was used (e.g. functions, initiations) was not specified.

Language Interventions for Minimally Verbal Children

Research on language and communication intervention
for minimally verbal children with ASD over the age of
5 is extremely sparse. Most studies with this population
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Language Milestones as Predictors of Developmental 
Trajectory 

• Age	of	first	words	predicted	trajectories	of	expressive	language	and	
adaptive	skills,	not	receptive	language	or	nonverbal	cognition.	
• Number	of	words	predicted	multiple	areas	of	development	

•  Kover	et	al.,	2016	

• Gesture	use	in	the	first	years	of	life	has	been	shown	to	facilitate	the	
development	of	both	expressive	and	receptive	language	in	children	
with	ASD		
•  (Dimitrova,	Ozcaliskan,&Adamson,2016;	Luyster,	Kadlec,	Carter,&Tager-
Flusberg,	2008;	Ozcaliskan,	Adamson,&Dimitrova,	2016),	

	



Explaining the variability in early SC...... 

	
Intentionality	

Impacts	on	IX?	



Is the message intentional???  

• Communicative	intentionality-emotions	that	have	transformed	into	
communication	signals	
•  Greenspan	&	Shanker	(2004)	The	First	Idea	
	
•  Is	the	signal:		

•  Directed	toward	a	person	or	the	object	being	spoken	about?		(Wetherby,	1989)	
•  In	context?		
•  Used	with	purpose?		
•  Used	with	a	gaze	shift?		
•  Gesture	or	word?		



Effective gesture use and coordination 

• Coach	Saban-gestures	



Communicative	intent	
• Underlying	purpose	of	a	communicative	act	produced	
by	child	
•  The	GOAL	of	the	act	
Communicative	function	
•  The	actual	effect	of	a	child’s	behavioral	act	
• Dependent	on	partner’s	interpretation	of	and	
reaction	to	the	act	
•  Behavior	Regulation	
•  Joint	Attention	
•  Social	Interaction	

	



16 in 16 (First Words, 2014) 

•  9	months:	Give,	shake	head	
•  10	months:	Reach,	Raise	arms	
•  11	months:	Show,	wave	
•  12	months:	Open	hand,	Point,	Tap	
•  13	months:	Clap,	blow	kiss	
•  14:	Index	finger	point,	Shh	gesture	
•  15	months:	Head	nod,	thumbs	up,	hand	up	
•  16	months:	Other	symbolic	gestures	







Frequency of Gesture Use 

•  12	mo—1	time	per	minute	
•  18	mo–	2	times	per	minute	
•  24	mo—5	times	per	minute		

(Wetherby	et	al.,	1988)	



Explaining the variability in early SC...... 

	
Motivation	
Impacts	on	IX?	



Attentional Spotlight vs. Attentional 
Searchlight 
•  “Children	with	functional	attentional	searchlights	will	scan	the	
environment	looking	for	salient	attentional	cues	like	an	adult’s	
conventional	gesture,	children	with	reduced	attentional	searchlights	
will	miss	many	attentional	cues	in	the	environment.	When	children	
are	engaging	in	restricted	object	use	they	focus	their	attentional	
spotlight	on	the	object	they	are	manipulating	and	do	not	use	their	
attentional	searchlight.”		

Bruckner	&	Yoder,	2007	







•  Fruit	Intervention	



Explaining the variability in early SC...... 

	
Partner	Responsivity	

Impacts	on	IX?	



Caregiver Responsivity 

• ↑	parent	pragmatics	↑expressive	language	of	the	child	
•  Stem,	Maltman,	Roberts	(2017)	

• ↑	parent	responsiveness	↑duration	of	child	initiated	
engagement	
• Patterson,	Elder,	Gulsrud,	Kasari	(2014)	

• If	parents	are	better	responders	pre-dx,	they	will	continue	to	
be	so	
• Deveney,	Cress,	Lambert	(2016)	



Iverson & Wozniak, 2016 

Our	central	thesis	is	that	delays	and	atypicalities	in	the	development	
and	use	of	intentional	and	symbolic	communication	have	far-reaching,	
cascading	effects	that	extend	beyond	the	individual	to	impact	the	
behavior	of	social	partners	and	the	communicative	environment	more	
broadly.	Over	time,	these	effects	may	fundamentally	alter	both	the	
nature	of	the	input	that	the	communicator	receives	and	the	availability	
of	opportunities	for	learning	that	may	support	future	advances.		



Iverson & Wozniak, 2016 

Impact	on	Treatment????	



Not all Measures are Created Equal 





Nevill et al., 2019 Main findings 
• Mullen:	RL	<	EL		
• PLS:	RL	>	EL		
• Vineland:	RL	=	EL		

•  Children	with	lower	nonverbal	cognition	showed	EL	>	RL	
•  Children	with	higher	nonverbal	cognition	showed	RL	>	EL	

• All	language	scales	were	positively	correlated	with	each	other	



Nevill et al., 2019 Main findings 
Language	Scales	and	ADOS-2	
• Variable	and	mostly	negative	correlations	were	found	between	
language	scales	and	the	ADOS	
• No	parent	report	scale	was	correlated	with	the	ADOS	
• PLS	EL	age	eq	was	negatively	correlated	with	the	Social	Affect	CS	
• PLS	Exp	and	Rec	were	negatively	correlated	with	the	RRB	CS	

• ↑ASD	symptoms	↓Language	ability	
	
Take	home	message:	Relationship	between	Exp	and	Rec	Language	was	
measure	dependent	and	PLS	specifically	was	dependent	on	nonverbal	
cognition	



ABC	Social	Withdrawal	
Subscale-strongest	
support	as	outcome	
measure	
	
Vineland-strongest	
psychometrics	
	
CBSB	and	ESCS-best	
observation/parent	
report	





• Unique	symptom	profile	is	established	
• Motivators	are	known	
•  Functions	are	identified	
• Partners	are	ready	to	respond	
	
	



Intervention should begin as early 
as ASD is suspected (NRC, 2001) 

Interventionists	must	adapt	strategies	to	treat	core	symptoms	earlier	
in	childhood	

	
Before	we	talk	about	HOW	to	improve	communication	in	young	

children	with	ASD,	we	should	discuss	WHAT	active	ingredients	should	
be	incorporated	into	our	practice	



PRT	

ABA	

Jasper	

Floortime	 Project	
Impact	

ESDM	

PECS	

Sensory	
Integration	

CBT	



Intervention Works! But….. 

• Not	for	everyone	in	the	same	way	
• Not	which	interventions	are	best	(within	established	
interventions)	
•  Evidence-based	practices	

•  Involving	families	is	critical	
•  Individual	starting	points	determine	course	and	gains	
•  Beginning	language	skills/cognitive	skills	
•  Repetitive	behavior	
•  Age	of	diagnosis	
	



Early Intervention Works! But….. 

•  For	minimally	verbal	children,	outcomes	vary	an	
social	context	is	critical	
	

http://asfpodcast.org/	
	





Important Elements of Effective NDBIs  
1.   Intervention	Targets	
• Entire	range	of	developmental	domains	
• Emphasize	integration	at	every	stage	of	intervention	process	
• Focus	on	development	of	infrastructure	to	facilitate	acquisition	of	additional	skills	
(Example:	focus	on	skills	that	are	precursors	to	language	–JA)	
	

2.	Learning	Contexts	
• Context	of	learning	should	allow	children	to	experience	natural	consequences	of	
their	behavior	(Gibson	&	Pick,	2000).		
• Child	should	be	active	in	ix	(Libertus	&	Needham,	2010;	Yu,	2009)	
• Importance	of	social	interaction	to	learning	how	to	cx	(Kuhl	2010,	Adamson,	2010)	
• Learning	is	facilitated	by	affective	exchange	between	child	and	therapist	(Landa,	
2011)	
	

3.	Development-Enhancing	Strategies	
• Playful	activities	begin	as	simple	action	sequences	where	contingencies	between	
child	behavior	and	rewarding	experience	are	predictable	and	obvious.	

	



 
Characteristics of NDBIs      

1.  Systematic	protocols	of	instruction	in	everyday	environments	
2.  Children	have	some	control	over	learning	environment	and	

interactions	
3.  Response	topography	and	meaning	taught	simultaneously	
4.  Natural	reinforcers	



Examples of NDBIs 

• Pivotal	Response	Training	(Koegel	&	Koegel,	2006)	
•  Incidental	teaching	(Hart	and	Risley,	1968,	1975)	
•  Early	Start	Denver	Model	(Dawson	et	al.,	2010)	
•  Enhanced	Milieu	Teaching	(Kaiser	&	Hester,	1994	
•  Joint	Attention	Symbolic	Play	Engagement	and	Regulation	(Kasari	et	
al.,	2006,	2008,	2019,	2014)	
• Project	ImPACT	(Ingersoll	&	Wainer,	2013)	







•  Study	began	with	1809	studies-following	analysis,	26	met	all	inclusion	
criteria.		
•  Treatments	delivered	by	clinician	AND	parent	were	more	effective	
when	treatment	was	delivered	by	clinician	OR	parent.		
• Dosage	did	not	predict	better	spoken	language	
•  Targeted	vs.	comprehensive	did	not	differ	
•  Interventions	included:		

•  ESI,	JASPER,	LEAP,	ESDM,	PLAY,	EIBI,	PACT,		





1.  Does	this	strategy	emphasize	core		
	components	of	NDBIs?		

	
2.	Is	the	method	deemed	effective	by	the	NAC/NPDC?		
	
	
3.	Does	the	method	address	language	outcomes?		



Summary 
•  In	the	absence	of	autism	specific	programming	or	package,	focus	on	
minimizing	symptoms	and	increasing	language	through	a	focus	on	
active	ingredients:		
•  Intervention	targets	
•  Learning	contexts	
•  Development-enhancing	strategies		
•  Such	as:		

•  Imitation	
•  Time	Delay	
•  Incidental	Teaching	
•  Modeling	
•  Responsiveness	

	



Video Examples 



“The	activities	children	engage	in	across	their	day	are	not	neutral—
they	are	either	building	a	more	social	and	communicative	brain	or	
building	a	more	object-oriented	brain.”	

	
Rogers	and	Dawson,	2010	



ImPACT Example 



60.60.4	

t(7)	=	2.70;	p	=	.054	

Pre/Post	12	weeks	Project	ImPACT	Intervention	

Barber,	Cook,	Resua,	in	prep	





Language in Older Children  
• Growth	in	core	language,	continued	difficulties	in	semantics	and	
pragmatics,	even	in	fully	included	kids	(Kelley	et	al.,	2006)	
• Humor,	irony,	idioms,	and	metaphors	are	very	challenging	to	
interpret	and	to	use	(nicknames)	
• Difficulty	interpreting	intended	meaning—more	common	in	
unstructured	social	contexts	
• Poor	repairs,	topic	management,	and	handling	breakdowns	
• Continued	difficulties	with	nonverbal	aspects	of	cx	including	e.g.	
modulation,	prosody,	and	gestures	



Morphosyntactic Errors 
 (Eigsti et al., 2007) 
Pronoun	Reversal:		

•  Echoed	responses	
•  Deictic	representations	
•  TOM	

•  Syntactic	deficits	
•  Sentences	are	less	complex	for	dev.	level	
•  Atypical	developmental	pathway	

•  Vocab	
•  Produce	as	many	different	types	of	words-	
•  Adults:	more	enriched	vocab	



Language in Older Children  

• Narratives:		
•  produce	less	coherent	and	complex	stories	(Diehl	et	al.,	2006)	
•  Use	less	pronouns	(Arnold	et	al.,	2009)	
•  Less	likely	to	perspective	take	(Garcia-Perez,	2008)	
•  Ignore	motivations	of	characters	or	causal	connections	(Tager-Flusberg,	1995)	
	



High Functioning Autism (HFA) and Narratives  
 

•  Children	with	HFA	often	score	within	average	range	on	tests	of	verbal	
intelligence		

•  Children	with	HFA	may	be	able	to	produce	grammatically	correct	sentences	
similarly	to	their	TLD	peers		

•  Children	with	HFA	have	difficulty	using	the	pronouns	within	the	story	
•  Children	with	HFA	may	use	vocabulary	items	similar	to	their	TLD	peers		

•  Differences	in	narrative	skills:	Smaller	type/token	ration	(less	words	and	fewer	different	
words)		

•  Weak	central	coherence		
•  Including	many	details	at	the	expense	of	the	global	picture	of	the	narrative		
•  Not	being	able	to	identify	or	take	into	consideration	emotional	states	of	the	participants	

(Theory	of	Mind)		

•  These	deficits	point	to	the	break	down	in	social	cognition	and	pragmatics		
	 	 	 	 	 	
	 		
	 	Zaretsky	et	al.	2012	


