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Background: Practitioners seeking to help children with Autism Spectrum Disorders (ASDs) have 
increasingly relied on evidence-based practices (EBP), or those interventions consistently 
supported by high quality, peer-reviewed outcome research. There is a growing convergence 
regarding the general characteristics of high quality research and the number and quality of 
such studies needed to constitute EBP, although it remains difficult to translate EBPs 
identified thus far into specific objectives for specific individuals.  

Objectives: To demonstrate a two-stage process for generating individualized, evidence-based 
intervention goals from methodologically sound outcome research by, using the example of 
the Picture Exchange Communication System, or PECS.  

Methods: We conducted PSYCHLIT and PUBMED searches for outcome studies involving the 
use of PECS with children with ASD, and rated studies according to the Reichow, Volkmar, 
and Cicchette (2008). We then summarized patterns of findings across at least two studies for 
a similar population as indicating Consistent evidence, Some evidence, or Emerging evidence.  

Results: Patterns of evidence were noted to support goals addressing the acquisition of PECS 
itself,  related social and communication skills, and criteria for selecting PECS over other 
interventions.  

Conclusions: These findings demonstrate a two step approach to translating outcome research 
into individualized, evidence-based goals. We discuss characteristics of PECS that facilitate 
this approach, and some of the patterns of weakness in the outcome studies reviewed.   

Background 
Practitioners seeking to help children with Autism Spectrum Disorders (ASDs) have increasingly 

relied on evidence-based practices (EBP), or those interventions consistently supported by high quality, 
peer-reviewed outcome research. Recently developed rubrics for objectively evaluating the quality of 
outcome research, including specific standards for designating a practice as evidence-based, reflect a 
growing convergence regarding the general characteristics of high quality research (including the 
contribution of single subject designs, or SSDs). Reviewers have only been able to draw generic 
conclusions about practices, making it difficult to translate EBPs identified to date into specific objectives 
for specific children 

Objectives  
To demonstrate a two-step process for generating individualized, evidence-based intervention goals 

from methodologically sound outcome research by  
1. Establishing whether a given program (e.g., the Picture Exchange Communication System, or PECS) 

is an EBP for teaching communication and related skills, and;   
2. Generating specific objectives based on studies of at least adequate quality, by considering main 

effects of PECS, as well as interactions between characteristics of the child, intervention method, and 
target.  
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Methods 
Inclusion and exclusion criteria for outcome studies rated  

We conducted PSYCHLIT and PUBMED searches for outcome studies in which PECS was used to 
improve communication, social skills, or behavior of children with ASD.  We excluded studies that were 
(a) not published in English in peer-reviewed journals, (b) included adults, (c) did not focus primarily on 
the use of PECS to acquire communication and related social skills or to reduce problem behavior, (d) 
entailed a significant alteration of the PECS methodology, or (d) entailed an informal case study (refer to 
the Bibliography for a list of studies excluded). 

Step 1: Evidence Rating  
We rated individual studies according the Reichow rubric (Reichow, in press; Reichow, Volkmar, & 

Cicchetti, 2008). Overall reliability was 88%, calculated on approximately 20% of the studies rated by 
both authors of individual components of the rating system.    

Step 2: Individualized, evidence-based treatment recommendations 

Main effects 

Selecting only studies of at least Adequate quality, we summarized simple patterns attained across at 
least two studies for a similar population as indicating:  
 Clear Evidence, when similar findings were replicated across all children and in two or more studies 

from different groups of researchers;  
 Generally Consistent Evidence or a generally positive trend replicated across children or across 

studies from different researchers, or when findings were replicated across two or more studies from 
the same group of researchers, or 

 Emerging Evidence, for findings obtained from a single researcher.  

Interactions 

We also considered characteristics of the child, the target, or the design that might have contributed 
to the variations obtained, as:  
 Clear Evidence, when tests of interactions were incorporated into the research design  
 Generally Consistent Evidence, similar findings were replicated across 2+ studies; or 
 Emerging Evidence, when the interaction was noted by one researcher only.  

Results  
Step 1: Overall Rigor Rating 

Based on the results of the rigor ratings generated via the studies summarized in Table 1, we 
concluded the PECS is an Established EBP. 

Table 1: Rigor Ratings for Studies Reviewed 

 Group Design Single Subject Design 

St
ro

ng
 Yoder & Stone (2006a 

& b); Yoder & 
Lieberman (2009);  

Ganz et al (2009; 2010); Markel, Neef, & Ferreri (2006); Tincani (2004); 

A
de

qu
at

e Magiati & Howlin 
(2003); Howlin et al 
(2007) 
 

Adkins & Axelrod (2002); Angermeier et al (2008); Buckley & Newchuck 
(2005); Chaabane et al (2009); Charlop-Christy et al (2002); Ganz & 
Simpson (2004); Ganz et al (2008); Kravitz et al (2002); Tincani et al 
(2006) 

W
ea

k Bondy & Frost (1994);  Anderson et al (2007); Cummings & Williams (2000); Dooley et al (2001); 
Frea et al (2001); Jurgens et al (2009) 
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Table 2: Individualized treatment recommendations 
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PECS can be mastered relatively quickly1,9, at least up to Phase II2,8, Phase III4,14, Phase IV11,15, 
or Phase VI7,18, even by children with no functional communication skills+ with one exception10 
PECS results in increased requesting*15,20 
PECS can be generalized across people and/or contexts1,7,11,14,18.20  
Children can improvise when a corresponding picture is unavailable6,16 
Improvement in PECS is associated with improvements in observed speech: Frequency of 
vocalization17 and speech acts7,11,14,19, complexity of vocalization and speech7,14,15,17, and 
increased length of utterance7,11 
Improvement in PECS was associated with gains in other social-communicative behavior, such 
as response to other initiations5,7,14 and joint attention*7,20 
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Improvement in PECS is associated with the emergence of speech in some children5,18 for both 
non-verbal and verbal children+15 but does not necessarily result in improvements in overall 
vocabulary measures13  
Improvements in PECS are usually8 but not always maintained over time13 

Improvement in PECS is generally but not universally associated with other improvements in 
speech, such as the frequency of speech acts for most7,19 but not all children+8,9,10 
Improvement in PECS is associated with decreases in problem behaviors*7though this depends on 
the child9 and on the effort required3 
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 PECS treatment is associated with gains in other social behavior, such as improvements in free 

play7, and overall reciprocal social interaction13 as well as the duration of peer interaction14 
PECs picture vocabulary15 and verbal vocabulary*19 increases with intervention 
PECS use is generalized to untrained items8 
Increased use of PECS is not associated with decreases in non-word utterances11 

+ More advanced language or cognitive levels at baseline were associated with better outcomes. 
* Results for which relative gains were greater as a function of the characteristics of the child (aside from 

initial skill level) or the intervention (please refer to Table 3 for more information) 

Table 3: Interaction between child and treatment characteristics and outcomes 

Evidence Child characteristics and treatment methods 

Clear 

PECS leads to greater acquisition of joint attention (JA) behavior among children with 
little or no JA at outset of study; otherwise, RPMT is superior19,20  

Both effective in increasing turn-taking, but RPMT superior19,20 
Gains in PECS in frequency and range of words were maintained only for children who 

were relatively high in initial object exploration: otherwise, children relatively low in 
initial object exploration benefited more from RPMT19,20 

Generally 
consistent 

PECS is better than signing at increasing requesting1, except perhaps among children with 
good imitation skills17 

Emerging 
PECS may decrease aggressive behavior only when relatively little effort is required to 

communicate3 
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Step 2: Individualized, evidence-based treatment recommendations 
After summarizing the conclusions of the eligible studies (see Appendices A & B), we generated 

individualized recommendations according to the pattern of evidence observed (see Table 2). For both 
Tables 2 and 3, numbers in superscript indicate the study from which the finding was derived (see 
attached Bibliography). 

We also considered whether there was evidence of interactions between specific characteristics of 
the child, the intervention method, or the specific treatment targets that could impact upon individual 
treatment recommendations (Table 3).  

Conclusions 
These findings demonstrate the utility of a two step approach to translating outcome research into 

individualized, evidence-based goals. This approach is feasible because of the large number of studies, 
and the relatively limited range of targets addressed via research on PECS. The fact that the phases of 
PECS training are specified, and that a manualized program of training has been adopted by researchers 
,lends further weight to these findings.  

We can objectively rate the rigor of the evidence in support of broadly defined practices such as 
PECS because of a general consensus regarding the characteristics of high-quality research. Other 
attempts to translate specific findings into individualized recommendations should consider ways of 
weighting these recommendations in terms of the number and range of children on whom the finding was 
based, and the quality of the supporting evidence. Nevertheless, the approach outlined in this paper 
clearly has potential to translate research findings into evidence-based treatment goals that can be 
immediately applied to children in community-based settings. 
 

References 
Rubric for rating studies 
Reichow, B. (in press). Development, Procedures, and Application of the Evaluative Method for 

Determining Evidence-Based Practices in Autism In B. Reichow, P. Doehring, F. Volkmar, & D. 
Cicchetti & (Eds.), Evidence-Based Practices and Treatments in Autism. New York, NY: Springer-
Verlaug. 

Reichow, B., Volkmar, F., & Cicchetti, D. (2008). Development of the Evaluative Method for Evaluating 
and Determining Evidence-Based Practices in Autism. Journal of Autism and Developmental 
Disorders. 

Empirical studies included 
Numbered studies are those included in Tables 2 & 3 

1. Adkins, T., & Axelrod, S. (2002). Topography- versus selection-based responding: Comparison of 
mand acquisition in each modality. The Behavior Analyst Today, 2, 259-266. 

 Anderson, A., Moore, D. W., & Bourne, T. (2007). Functional communication and other concomitant 
behavior change following PECS training: A case study. Behaviour Change, 24(3), 173-181. 

2. Angermeier, K., Schlosser, R. W., Luiselli, J. K., Harrington, C., & Carter, B. (2008). Effects of 
iconicity on requesting with the Picture Exchange Communication System in children with autism 
spectrum disorder. Research in Autism Spectrum Disorders, 2(3), 430-446. 

Bondy, A. S., & Frost, L. A. (1994). The Picture Exchange Communication System. Focus on Autistic 
Behavior, 9(3), 1-19. 

3. Buckley, S. D., & Newchok, D. K. (2005). Differential impact of response effort within a response 
chain on use of mands in a student with autism. Research in Developmental Disabilities, 26(1), 77-
85. 

4. Carr, D., & Felce, J. (2007a). "Brief report: increase in production of spoken words in some children 
with autism after PECS teaching to Phase III". Journal of Autism & Developmental Disorders, 37(4), 
780-787. 



Evidence-Based Treatment Recommendations IMFAR, 2010 

Doehring & Reichow  5 

5. Carr, D., & Felce, J. (2007b). The effects of PECS teaching to Phase III on the communicative 
interactions between children with autism and their teachers. Journal of Autism & Developmental 
Disorders, 37(4), 724-737. 

6. Chaabane, D. B. B., Alber-Morgan, S. R., & DeBar, R. M. (2009). The effects of parent-implemented 
PECS training on improvisation of mands by children with autism. Journal of Applied Behavior 
Analysis, 42(3), 671-677. 

7. Charlop-Christy, M. H., Carpenter, M., Le, L., LeBlanc, L. A., & Kellet, K. (2002). Using the picture 
exchange communication system (PECS) with children with autism: Assessment of PECS 
acquisition, speech, social-communicative behavior, and problem behavior. Journal of Applied 
Behavior Analysis, 35(3), 213-231. 

Cummings, A. R., & Williams, W. L. (2000). Visual identity matching and vocal imitation training with 
children with autism: A surprising finding. Journal on Developmental Disabilities, 7(2). 

Dooley, P., Wilczenski, F. L., & Torem, C. (2001). Using an activity schedule to smooth school 
transitions. Journal of Positive Behavior Interventions, 3(1), 57-61. 

Frea, W. D., Arnold, C. L., & Vittimberga, G. L. (2001). A demonstration of the effects of augmentative 
communication on the extreme aggressive behavior of a child with autism within an integrated 
preschool setting. Journal of Positive Behavior Interventions, 3(4), 194-198. 

8. Ganz, J. B., Heath, A. K., Rispoli, M. J., & Earles-Vollrath, T. L. (2010). Impact of AAC versus verbal 
modeling on verbal imitation, picture discrimination, and related speech: A pilot investigation. 
Journal of Developmental and Physical Disabilities. Special Issue: Augmentative and Alternative 
Communication, 22(2), 179-196. 

9. Ganz, J. B., Parker, R., & Benson, J. (2009). Impact of the picture exchange communication system: 
effects on communication and collateral effects on maladaptive behaviors. Augmentative and  
Alternative  Communication, 25(4), 250-261. 

10. Ganz, J. B., Sigafoos, J., Simpson, R. L., & Cook, K. E. (2008). Generalization of a pictorial 
alternative communication system across instructors and distance. Augmentative and  Alternative  
Communication, 24(2), 89-99. 

11. Ganz, J. B., & Simpson, R. L. (2004). Effects on Communicative Requesting and Speech 
Development of the Picture Exchange Communication System in Children With Characteristics of 
Autism. Journal of Autism & Developmental Disorders, 34(4), 395-409. 

12. Ganz, J. B., Simpson, R. L., & Corbin-Newsome, J. (2008). The impact of the Picture Exchange 
Communication System on requesting and speech development in preschoolers with autism spectrum 
disorders and similar characteristics. Research in Autism Spectrum Disorders, 2(1), 157-169. 

13. Howlin, P., Gordon, R. K., Pasco, G., Wade, A., & Charman, T. (2007). The effectiveness of Picture 
Exchange Communication System (PECS) training for teachers of children with autism: a pragmatic, 
group randomised controlled trial. Journal of Child Psychology and Psychiatry and Allied 
Disciplines, 48(5), 473-481. 

Jurgens, A., Anderson, A., & Moore, D. W. (2009). The effect of teaching PECS to a child with autism on 
verbal behaviour, play, and social functioning. Behaviour Change, 26(1), 66-81. 

14. Kravits, T. R., Kamps, D. M., Kemmerer, K., & Potucek, J. (2002). Brief report: Increasing 
communication skills for an elementary-aged student with autism using the picture exchange 
communication system. Journal of Autism & Developmental Disorders, 32(3), 225-230. 

15. Magiati, I., & Howlin, P. (2003). A Pilot Evaluation Study of the Picture Exchange Communication 
System (PECS) for Children with Autistic Spectrum Disorders. Autism, 7(3), 297-320. 

16. Marckel, J. M., Neef, N. A., & Ferreri, S. J. (2006). A preliminary analysis of teaching improvisation 
with the picture exchange communication system to children with autism. Journal of Applied 
Behavior Analysis, 39(1), 109-115. 

17. Tincani, M. (2004). Comparing the Picture Exchange Communication System and Sign Language 
Training for Children with Autism. Focus on Autism and Other Developmental Disabilities, 19(3), 
152-163. 



Evidence-Based Treatment Recommendations IMFAR, 2010 

Doehring & Reichow  6 

18. Tincani, M., Crozier, S., & Alazetta, L. (2006). The Picture Exchange Communication System: 
Effects on Manding and Speech Development for School-Aged Children with Autism. Education and 
Training in Developmental Disabilities, 41(2), 177-184. 

19. Yoder, P., & Stone, W. L. (2006a). A randomized comparison of the effect of two prelinguistic 
communication interventions on the acquisition of spoken communication in preschoolers with ASD. 
Journal of Speech, Language, and Hearing Research, 49(4). 

20. Yoder, P., & Stone, W. L. (2006b). Randomized Comparison of Two Communication Interventions 
for Preschoolers With Autism Spectrum Disorders. Journal of Consulting and Clinical Psychology, 
74(3), 426-435. 

21. Yoder, P. J., & Lieberman, R. G. (2009). Brief Report: Randomized Test of the Efficacy of Picture 
Exchange Communication System on Highly Generalized Picture Exchanges in Children with ASD. 
Journal of Autism & Developmental Disorders. 

Empirical Studies excluded 
Bock, S. J., Stoner, J. B., Beck, A. R., Hanley, L., & Prochnow, J. (2005). Increasing Functional 

Communication in Non-speaking Preschool Children: Comparison of PECS and VOCA. Education 
and Training in Developmental Disabilities, 40(3), 264-278. 

Bryan, L. C., & Gast, D. L. (2000). Teaching on-task and on-schedule behaviors to high-functioning 
children with autism via picture activity schedules. Journal of Autism & Developmental Disorders, 
30(6), 553-567. 

Chambers, M., & Rehfeldt, R. A. (2003). Assessing the acquisition and generalization of two mand forms 
with adults with severe developmental disabilities. Research in Developmental Disabilities, 24(4). 

Liddle, K. (2001). Implementing the Picture Exchange Communication System (PECS). International 
Journal of Language and Communication Disorders, 36, 391-395. 

Malandraki, G. A., & Okalidou, A. (2007). The application of PECS in a deaf child with autism: A case 
study. Focus on Autism and Other Developmental Disabilities, 22(1). 

Rosales, R., & Rehfeldt, R. A. (2007). Contriving transitive conditioned establishing operations to 
establish derived manding skills in adults with severe developmental disabilities. J Appl Behav Anal, 
40(1), 105-121. 

Rosales, R., Stone, K., & Rehfeldt, R. A. (2009). The effects of behavioral skills training on 
implementation of the picture exchange communication system. J Appl Behav Anal, 42(3), 541-549. 

Schwartz, I. S., Garfinkle, A. N., & Bauer, J. (1998). The Picture Exchange Communication System: 
Communicative outcomes for young children with disabilities. Topics in Early Childhood Special 
Education, 18(3), 144-159. 

Simon, E. W., Whitehair, P. M., & Toll, D. M. (1996). A case study: Follow-up assessment of facilitated 
communication. Journal of Autism & Developmental Disorders, 26(1), 9-18. 

Stoner, J. B., Beck, A. R., Bock, S. J., Hickey, K., Kosuwan, K., & Thompson, J. R. (2006). The 
Effectiveness of the Picture Exchange Communication System with Nonspeaking Adults. Remedial 
and Special Education, 27(3), 154-165. 

Review of PECS 
Flippin, M., Reszka, S., & Watson, L. R. (2010). Effectiveness of the Picture Exchange Communication 

System (PECS) on Communication & Speech for Children with Autism Spectrum Disorders: A 
Metanalysis. American Journal of Speech and LanguagePathology 

Lancioni, G. E., O'Reilly, M. F., Cuvo, A. J., Singh, N. N., Sigafoos, J., & Didden, R. (2007). PECS and 
VOCAs to enable students with developmental disabilities to make requests: an overview of the 
literature. Research in Developmental Disabiitiesl, 28(5), 468-488. 

Preston, D., & Carter, M. (2009). A review of the efficacy of the picture exchange communication system 
intervention. Journal of Autism & Developmental Disorders, 39(10), 1471-1486. 

Sulzer-Azaroff, B., Hoffman, A. O., Horton, C. B., Bondy, A., & Frost, L. (2009). The Picture Exchange 
Communication System (PECS): What do the data say? Focus on Autism and Other Developmental 
Disabilities, 24(2), 89-103. 


