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Introduction

Very young children with severe language delays, secondary to autism spectrum disorder (ASD)

or other developmental disabilities (DD) will require effective early interventions to develop

optimal language and social communication skills. Even very young children can acquire a means

to communicate their needs, intentions and feelings. A number of well conducted early language

intervention studies have increased our knowledge of approaches that enhance optimal language

development for young children. There are also new technologies available to augment

communication and to collect outcome data. 

Subject

Early intervention is essential for young children with language delays to increase the rate of

language development and reduce the risk of social, emotional and behavioural problems.1,2 A

variety of teaching procedures can be used to target imitation, turn-taking and joint attention as

well as communication and language skills more directly.3,4 
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Prelinguistic milieu teaching (PMT) techniques help children who are not yet speaking transition

from preintentional to intentional communication.5,6 The adult uses questions or commands to

initiate a teaching episode (e.g., a ball is on a shelf and the adult says, “What do you want?”),

thus requiring a specific response from the child. Alternatively, the adult can wait for the child to

initiate and then prompt a more complex response (e.g., the child reaches for the ball, and the

adult says, “Can you say ball?”). As the child transitions to short sentences, recasting facilitates

acquisition of new words and more complex grammar (e.g., the child says “ball” and the adult

says “It’s a big ball”).7  

Responsive teaching (RT) techniques include teaching caregivers to be highly responsive to the

child’s communication attempts by following the child’s attentional lead, waiting for the child to

initiate, responding by commenting on actions or toys of interest and modeling language.

Direct teaching is characterized by imitation based approaches that may include prompting,

reinforcing, and immediate feedback on grammatical or vocabulary targets in structured

sessions. 

Augmentative and alternative communication (AAC) refers to non-speech modes of

communicating (e.g., sign language, speech-generating devices, or picture exchange systems)

used to enhance children’s language, vocabulary, communicative turns and functions, and oral

speech.8

Problems

Over 70% of children ages 3–5 years identified with a disability have delayed communication and

language development,9 and this is the single most common reason for special education referral.
10 The majority of preschool children with ASD are preverbal; although approximately 70% will

learn to use spoken language by the start of kindergarten, 30% will remain nonverbal or

minimally verbal.11,12 Research to develop and test new early intervention approaches, with

implementation at a young age, is key to improving long-term outcomes for these children. 

Research Context

When a parent brings a child for therapy, the long-term goal is likely to be speech

communication. In this time frame, the success of therapy can be observed in distal (far-

reaching) measures such as broadly generalized increases in communication, language, or
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prosocial skills in non-treatment settings.13 In the short term, the success of therapy can be

observed in proximal measures (treatment targets) such as increased initiations, length of

communicative turns, as well as comprehension and productive use of words expressed using

speech or with AAC.13,14,15,16 When the child initiates communication and takes turns more often, a

transactional model would suggest that communication partners may respond in ways that

provide additional opportunities for practice and development.17 Therefore, effective therapy can

change the child and the language environment at the same time supporting generalization and

ongoing learning in the home and school environment.17,18 Yoder and colleagues19 suggested that

if interventions lead to significant growth in both proximal and distal outcomes, one could be

more confident in the efficacy of the intervention to impact social communication development in

general.  

Key Research Questions

Which treatment approaches are effective for children with DDs and/or ASD? Which child and

family characteristics predict a treatment response? Do new technologies help minimally verbal

children acquire intentional communication?

Recent Research Results

Over the years, a few general themes have emerged from milieu research. First, there is much

research to support the significant role that parental responsivity plays in improving early

communication and language development.20,21,22 Specifically, children with highly responsive and

more educated mothers benefited the most from PMT whereas children with less responsive, less

educated mothers benefited more from a focus on RT techniques in one study.22 However, a

higher level of responsivity is by itself not adequate to substantially improve the communication

of young children with developmental disabilities because the modest impacts on social

communication observed post-treatment may not be maintained.23,24,25 Second, parents can be

coached to be more responsive, but more research is needed to determine how to increase

generalization and maintenance of responsivity.26 Third, child characteristics may predict

individual differences in response to early communication intervention.23 In various studies and

depending upon the treatment procedure or parameter, response to treatment has been

associated with certain child characteristics such as diagnosis, level of play skills or amount of

joint attention at intake.
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Many single case studies have supported the effectiveness of early AAC interventions to improve

communication and language development in young children with ASD.8 Clear improvements

have been reported in vocabulary, requesting behaviours, initiations and responses, social

engagement, and for some, spoken communication.27,28,29,30,31 Evidence is building on the benefits

of embedding AAC interventions within milieu teaching techniques.32,33 Promising innovations

include the use of speech-generating devices17,34 and the inclusion of peer-mediated approaches.
17,30,31 Benefits include improvements in communication, social engagement and reciprocal peer

interactions, with generalization to routine preschool settings, and maintenance of gains. 

Another use of technology is to automatically estimate child and adult communication patterns in

naturalistic environments using automatic speech detection and analysis devices such as the

Language Environment Analysis (LENA) system.35,36 LENA research has revealed complex

differences in the verbal interactions between parents and their children with Down syndrome37

or ASD,38 when compared to verbal interactions between parents and typically developing

children. For example, vocal behaviours of children with Down syndrome remained low while

increasing for typically developing children after 2 years of age,37 and children with ASD

produced fewer vocalizations and turns with their parents.38 These data may inform the design of

intervention programs. These outcomes along with other studies39,40 demonstrate how this new

technology can be used as a proximal outcome measure, and as a method to provide parent and

caregiver feedback on enriching the child’s language environment. 

Research Gaps

Collectively, future research should:

Conclusions

1. conduct additional longitudinal, comparative analyses of the relative efficacy of different

treatments in relation to specific treatment and learner characteristics, treatment goals

and instructional contexts;

2. identify the optimum treatment intensity necessary to enhance communication and

language development;

3. expand AAC intervention research to include different populations of children and teach a

broader range of functional communication skills with a variety of partners.
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Research has demonstrated that many variables influence treatment outcomes. Most

importantly, child characteristics such as the cause of the language delay, level of play skills or

joint attention, and other aspects of their cognitive profile may predict which teaching

procedures are most appropriate and the intensity of intervention that may be required. Parent

education and responsivity also play a role in the effectiveness of certain treatment procedures.

It is necessary to train early interventionists to tailor treatment programs based on these factors.

It is also important to attend to proximal and distal outcomes when selecting and measuring

treatment goals and to document meaningful change across a broad range of communication and

language skills. For children struggling to speak, interventions that ensure communication

partners have the skills to support functional communication through AAC will enhance their

opportunities for social participation and friendship development.41 Early interventionists and

speech-language pathologists need to stay current with emerging research in order to effectively

tailor intervention components to the needs of specific children and their families.

Implications

Parents should be able to access effective early interventions that are individualized to meet

their child’s needs and that fully involve the family. Language intervention programs require

interactive situations and contexts that set the stage for language learning within child-caregiver

dyads, and that support maintenance, generalization and extension of new skills.42

Over the past 10 years, there has been an explosion of mobile technologies and multi-function

devices such as touch screen phones and iPads with a variety of apps designed to support

communication of individuals with IDD, including ASD. These new technologies should increase

the accessibility and effectiveness of technology assisted communication given the growing body

of research on optimum design and implementation.

References

1. Redmond SM, Rice ML. Stability of behavioral ratings of children with SLI.
 2002;45(1):190-201.

 Journal of Speech, Language, and Hearing
Research

2. Tomblin JB, Zhang XY, Buckwalter P, Catts H. The association of reading disability, behavioral disorders, and language
impairment among second-grade children. 
2000;41(4):473-482.

Journal of Child Psychology and Psychiatry and Allied Disciplines

3. Stone WL, Yoder PJ. Predicting spoken language level in children with autism spectrum disorders.  2001;5(4):341-
61. doi:10.1177/1362361301005004002

Autism

4. Kasari C, Gulsrud A, Freeman S, Paparella T, Hellemann G. Longitudinal follow-up of children with autism receiving
targeted interventions on joint attention and play. Journal of the American Academy of Child & Adolescent Psychiatry

©2018-2026 ABILIO | LANGUAGE DEVELOPMENT AND LITERACY 5



2012;51(5):487-95.

5. Yoder PJ, Warren SF. Maternal responsivity predicts the prelinguistic communication intervention that facilitates
generalized intentional communication.  1998;41(5):1207-1219.Journal of Speech, Language, and Hearing Research

6. Hancock TB, Kaiser AP. Enhanced Milieu Teaching. In: McCauley R, Fey M, eds. 
. Baltimore, MD: Brookes Publishing; 2006:203-236.

Treatment of language disorders in
children

7. Warren SF, Walker D. Fostering early communication and language development. In: Teti DM, ed. 
. Malden, Mass: Blackwell Publishers; 2005:249-270.

Handbook of research
methods in developmental psychology

8. Romski M, Sevcik R, Barton-Hulsey A, Whitmore A. Early intervention and AAC: What a difference 30 years makes.
 2015;31(3):181-202.Augmentative and Alternative Communication

9. Wetherby AM, Prizant BM. Profiling young children’s communicative competence. In: Warren SF, Reichle JE, eds. 
. Baltimore, MD: Paul H. Brookes Publishing. 1992;217-253.

; vol. 1.

Causes
and effects in communication and language intervention
Communication and Language Intervention Series

10. Casby MW. National data concerning communication disorders and special education. 
 1989;20(1):22-30.

Language, Speech, and Hearing
Services in Schools

11. Anderson DK, Lord C, Risi S, DiLavore PS, Shulman C, Thurm A, Welch K, Pickles A. Patterns of growth in verbal abilities
among children with autism spectrum disorder.  2007;75(4):594–604.Journal of Consulting and Clinical Psychology

12. Tager‐Flusberg H, Kasari C. Minimally verbal school‐aged children with autism spectrum disorder: the neglected end of
the spectrum.  2013;6(6):468-478.Autism Research

13. Yoder PJ, Bottema-Beutel K, Woynaroski T, Chandrasekhar R, Sandbank M. Social communication intervention effects
vary by dependent variable type in preschoolers with autism spectrum disorders. 

 2013;7(4):150-174.
Evidence-Based Communication

Assessment and Intervention

14. Kasari C, Kaiser A, Goods K, Nietfeld J, Mathy P, Landa R, Murphy S, Almirall D. Communication interventions for
minimally verbal children with autism: A sequential multiple assignment randomized trial. 

 2014;53(6):635-646. doi:http://dx.doi.org/10.1016/j.jaac.2014.01.019
Journal of the American

Academy of Child & Adolescent Psychiatry

15. DiStefano C, Shih W, Kaiser A, Landa R, Kasari C. Communication growth in minimally verbal children with ASD: The
importance of interaction.  2016;9(10):1093-102.Autism Research

16. Yoder PJ, Stone W. A randomized comparison of the effect of two prelinguistic communication interventions on the
acquisition of spoken communication in preschoolers with ASD. 
2006;49(4):698-711.

Journal of Speech, Language, and Hearing Research

17. Woynaroski T, Yoder PJ, Fey ME, Warren SF. A transactional model of spoken vocabulary variation in toddlers with
intellectual disabilities.  2014;57(5):1754-1763.Journal of Speech, Language, and Hearing Research

18. Thiemann-Bourque K, Feldmiller S, Hoffman L, Johner S. Incorporating a peer-mediated approach into speech generating
device intervention: Effects on communication of preschool children with autism spectrum disorders.

 2018;61:2045-2061.
 Journal of Speech,

Language, and Hearing Research

19. Yoder PJ, Bottema-Beutel K, Woynaroski T, Chandrasekhar R, Sandbank M. Social communication intervention effects
vary by dependent variable type in preschoolers with autism spectrum disorders. 

 2013;7(4):150-174.
Evidence-Based Communication

Assessment and Itervention

20. Yoder PJ, Warren SF. Maternal responsivity predicts the prelinguistic communication intervention that facilitates
generalized intentional communication.  1998;41(5):1207-1219.Journal of Speech, Language, and Hearing Research

21. Yoder P, Warren SF. Maternal responsivity mediates the relationship between prelinguistic intentional communication
and later language.  1999;22(2):126-136. Journal of Early Intervention

©2018-2026 ABILIO | LANGUAGE DEVELOPMENT AND LITERACY 6



22. Yoder PJ, Warren SF. Relative treatment effects of two prelinguistic communication interventions on language
development in toddlers with developmental delays vary by maternal characteristics. 

 2001;44(1):224-237.
Journal of Speech, Language, and

Hearing Research

23. Yoder PJ, Warren SF. Effects of prelinguistic milieu teaching and parent responsivity education on dyads involving
children with intellectual disabilities.  2002;45(6):297-1310.Journal of Speech, Language, and Hearing Research

24. Fey ME, Warren SF, Brady N, Finestack LH, Bredin-Oja SL, Fairchild M, Sokol S, Yoder PJ. Early effects of responsivity
education/prelinguistic milieu teaching for children with developmental delays and their parents. 

 2006;49(3):526-547.
Journal of Speech,

Language, and Hearing Research

25. Warren SF, Fey ME, Finestack LH, Brady NC, Bredin-Oja SL, Fleming KK. A randomized trial of longitudinal effects of
low-intensity responsivity education/prelinguistic milieu teaching. 
2008;51(2):451-470.

Journal of Speech, Language, and Hearing Research

26. Kaiser AP, Roberts MY. Parent-implemented enhanced milieu teaching with preschool children who have intellectual
disabilities.  2013;56:295-309.Journal of Speech, Language, and Hearing Research

27. Bock SJ, Stoner JB, Beck AR, Hanley L, Prochnow J. Increasing functional communication in non-speaking preschool
children: Comparison of PECS and VOCA.  2005;40(3):264-78.Education and Training in Developmental Disabilities

28. Flippin M, Reszka S, Watson LR. Effectiveness of the Picture Exchange Communication System (PECS) on communication
and speech for children with autism spectrum disorders: A meta-analysis. 

 2010;19(2):178-195.
American Journal of Speech-Language

Pathology

29. Ganz JB, Simpson RL, Corbin-Newsome J. The impact of the Picture Exchange Communication System on requesting and
speech development in preschoolers with autism spectrum disorders and similar characteristics. 

 2008;2(1):157-169. 
Research in Autism

Spectrum Disorders

30. Thiemann-Bourque K, Brady N, McGuff S, Stump K, Naylor A. PECS and PALS: A peer-mediated AAC intervention for
minimally verbal preschoolers with autism.  2016;59(5):1133-1145. Journal of Speech, Language and Hearing Research

31. Thiemann-Bourque K, McGuff S, Goldstein H. Training peer partners to use a speech-generating device with classmates
with ASD: Exploring communication outcomes across preschool contexts. 

 2017;60(9):2648-2662. 
Journal of Speech, Language, and Hearing

Research

32. Yoder PJ, Stone W. Randomized comparison of two communication interventions for preschoolers with Autism Spectrum
Disorders.  2006;74(3):426-435. Journal of Consulting and Clinical Psychology

33. Schepis MM, Reid DH, Behrmann, MM, Sutton, KA. Increasing communicative interactions of young children with autism
using a voice output communication aid and naturalistic teaching.  1998;31(4):561-
578.

Journal of Applied Behavior Analysis

34. Romski M, Sevcik RA, Adamson LB, Cheslock M, Smith A, Barker RM, Bakeman R. Randomized comparison of augmented
and nonaugmented language interventions for toddlers with developmental delays and their parents. 

 2010;53(2):350-364.
Journal of Speech,

Language, and Hearing Research

35. Xu D, Yapanel U, Gray S. 
. Boulder, CO: The LENA Foundation; 2009.

Reliability of the LENA Language Environment Analysis system in young children’s natural home
environment

36. Greenwood CR, Schnitz AG, Irvin D, Tsai SF, Carta JJ. Automated Language Environment Analysis: A Research Synthesis.
 2018;27(2):853-867.American Journal of Speech-Language Pathology

37. Thiemann-Bourque K, Warren S, Brady N, Gilkerson J, Richards J. Vocal interaction between children with Down
syndrome and their parents.  2014;23:474-485.American Journal of Speech Language Pathology

38. Warren SF, Gilkerson J, Richards JA, Oller DK, Xu D, Yapanel U, Gray S. What automated vocal analysis reveals about the
vocal production and language learning environment of young children with autism.

 2010;40(5):555-569.
 Journal of Autism and Developmental

Disorders

©2018-2026 ABILIO | LANGUAGE DEVELOPMENT AND LITERACY 7



39. Ota CL, Austin AM. Training and mentoring: Family child care providers’ use of linguistic inputs in conversations with
children.  2013;28(4):972-983.Early Childhood Research Quarterly

40. Suskind D, Leffel KR, Hernandez MW, Sapolich SG, Suskind E, Kirkham E, Meehan P. An exploratory study of
“Quantitative Linguistic Feedback” effect of LENA feedback on adult language production. 

 2013;34(4):199-209.
Communication Disorders

Quarterly

41. McNaughton D, Light J. The iPad and mobile technology revolution: Benefits and challenges for individuals who require
augmentative and alternative communication.  2013;19:107-116.Augmentative and Alternative Communication

42. Warren SF, Yoder PJ, Leew SV. Promoting social-communicative development in infants and toddlers. In: Goldstein H,
Kaczmarek LA, English K, eds. Promoting social communication: Children with developmental disabilities from birth to
adolescence. Baltimore, MD: Paul H. Brookes Publishing; 2002:121-149. 

; vol. 10.
Communication and Language Intervention

Series

©2018-2026 ABILIO | LANGUAGE DEVELOPMENT AND LITERACY 8


