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Abstract 

The Picture Exchange Communication System (PECS) is a picture-based alternative 

communication strategy designed to teach functional communication to students with limited 

language (Bondy & Frost, 2001). There is a growing body of research supporting use of the 

PECS with students with autism. Students trained with PECS have shown an increase in speech 

and language output, decrease in maladaptive behaviors, and improvement in socialization. This 

article reviews the efficacy of using PECS for students with autism. 

Keywords: alternative communication, autism, socialization strategies, Picture Exchange 

Communication System, visuals 
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The Picture Exchange Communication System (PECS):  

A Strategy to Improve Communication and Behavior for Students with Autism 

Vignette 

A class of 5-year-olds is seated on the carpet waiting for their teacher to continue reading.  

Some are quietly fidgeting with their clothing and hair, while others are moving their mouths and 

fingers in rhythm with the teacher.  All are listening to a story and glance up periodically to look 

at the pictures on each page.  This is late March, and all students in this general education 

classroom have learned to love reading time.    

       In the previous September, morning reading time looked very different!  Two minutes 

into a group activity, David (a student with autism) would begin a quiet hum.  Within minutes, 

this became a loud hum, and all eyes would turn in David’s direction.  Anxiety rapidly 

skyrocketed, and David would soon be escorted to the back of the classroom out of the group 

activity.  

 What made the difference in David’s behavior?  Improvement occurred once David was 

introduced to the Picture Exchange Communication System (PECS).  Prior to PECS, David had 

no way to effectively communicate.  Once provided with PECS, he was able to ask for what he 

wanted.  David now uses his PECS system to request gentle “hand squeezes,” sensory input that 

is pleasurable and allows him to remain calm and focused during group activities.  By handing a 

photo of “hand squeezes” to his classroom assistant, David quietly asks for what he needs on his 

own time schedule.  David’s success with PECS has led to significant improvement to the 

atmosphere in the classroom, and he is more independent, calm, and interactive with his 

classmates. 

  How did David come to use PECS?  At the start of his kindergarten year, David had 

experience making choices at home and in preschool but was not yet communicating using a 
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specific system or device.  At his Individualized Education Program (IEP) meeting his team 

decided to introduce a formal communication system.  The PECS was selected as the best 

choice, and the team started simply with just a few pictures of what we predicted David would 

want to say every day at school.  We began with a photo of the school cafeteria microwave (he is 

picky about food temperature), a photo of his teacher hugging him (he loves hugging his 

teacher), and a photo of hands squeezing his hands (this is calming to him).  We taught David to 

use picture exchanges to request activities he preferred in the place of humming or throwing 

tantrums to communicate.  Initially David required hand-over-hand assisting.  He soon realized 

the benefits of PECS in that we would heat his food to the just right temperature after he handed 

his assistant the photo of the microwave.  Similarly, he learned to gain hugs through PECS.  

“Hugs” was the first PECS card that “spoke to David” and clearly communicated what was close 

to his heart.  He has now progressed to where he is able without assistance to locate his PECS 

book, flip through pages, find the “hug” photo, and walk across the room to his teacher to hand 

her the card to ask for a hug.  The PECS system helped David be the initiator of hugs and not 

simply the passive recipient.  David is using his PECS with increased frequency each day to ask 

for what he wants from his teachers, parents, and peers.  Through learning that words (via picture 

symbols) are powerful communication with other people, David has become calmer, more 

independent, and interactive with his classmates.  

Introduction 

A student with communication impairment may become frustrated when unable to 

communicate and in turn act out.  If the student’s communication needs are consistently not met, 

the student may develop chronic behavior problems and require positive behavior support.  

Positive behavior support is a systematic means of identifying and implementing solutions to 
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behavior problems in schools (Crone & Horner, 2003).  The PECS is an alternative and 

augmentative communication system (AAC) in which students are taught to exchange a single 

picture for a desired item and to eventually create picture-based sentences (Bondy & Frost, 

2001).  There is increasing evidence that PECS is a useful strategy for improving communication 

and behavior problems for students with autism (Brady, Skinner, Roberts, & Hennon, 2006; 

Cummings, Carr, & LeBlanc, 2011; Ganz, Davis, Lund, Goodwyn, & Simpson, 2011).  Recent 

meta-analysis of the literature reviewing use of PECS for individuals with autism (Ganz, Davis 

et al., 2011) indicated PECS led to outcomes such as increased speech output, decreased 

behavior problems, and improved socialization.  Results of the Ganz and Davis et al. (2011) 

study also indicated that, although more potent with preschoolers, PECS provided benefit to all 

ages.  

Rationale for Recommending PECS 

 There are specific characteristics of PECS, which make it a strategy of choice for 

students with autism.  PECS is especially beneficial for students needing behavioral support, 

because it offers immediate positive reinforcement for communication (Flippen, Reszka, & 

Watson, 2010).  Because students are rewarded for communication efforts, functional 

communication such as initiation and requesting improves (Flippen et al., 2010).  PECS is such a 

natural way of communication that parents often creatively revert to informal forms of PECS on 

their own, even without professional recommendation (Brady et al., 2006).  

 Many students with autism avoid eye contact, because eye contact is noxious or painful 

(Basu, 2005).  Kabot (2013) suggested that PECS is preferred, because, even without eye 

contact, communication success can be assured.  The receiver is destined to obtain a message, 

because the communicator directly places a picture into the hand of his/her partner.  Some 
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students with autism also experience concomitant physical or motor limitations, which impede 

their ability to produce manual sign language (Mirenda, 2003; Page & Boucher, 1998; Seal & 

Bonvillian, 1997).  PECS has been the preferred medium for many students with autism, because 

PECS is easier to access than other forms of AAC (Shriberg, 2010).  In summary, the behavioral 

component of shaping and reinforcement, surety of initiation and communication exchange, and 

ease of access are reasons PECS has been recommended for students with autism.  

Demographics of Those Who Benefit 

 Although research has indicated that most significant gains occur using PECS with 

preschoolers (Bondy & Frost, 2001; Charlop-Christy, Carpenter, Le, LeBlanc, & Kellet, 2002; 

Yoder & Stone, 2006; Yoder & Lieberman, 2010), PECS has been shown to improve 

communication for students of all ages (Ganz, Earles-Vollrath et al., 2011).  Although the current 

paper focuses on autism, PECS has been noted to benefit students with intellectual disability, 

attention deficit, blindness, and deafness (Preston & Carter, 2009).                                                                                                                    

 

Outcomes of PECS Use 

For students with autism, PECS as a communication strategy has led to positive 

outcomes.  Use of PECS has been correlated with an increase in language and speech output, 

decrease in maladaptive behavior, and improvement in socialization (Cummings et al., 2011; 

Ganz, Davis et al., 2011; Mirenda, 2003).  Each of these effects will be reviewed below. 

Improvement in Expressive Language 

 One of the most widely researched topics related to PECS has been whether provision of 

PECS positively (or negatively) affects development of language (e.g., initiation and requesting) 

and speech production (e.g., number of non-imitative utterances produced and diversity of words 
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used) (Yoder & Stone, 2006).  At the time that this question was first introduced, two schools of 

thought developed: some experts claimed that PECs hindered speech development (Schlosser, 

2003) and others proposed that PECS fostered speech development (Bondy & Frost, 2001; 

Charlop-Christy et al., 2002).  The current general consensus is that PECS fosters growth of 

functional language and may increase output of speech (Flippen et. al, 2010; Schlosser & Wendt, 

2008).  

Review of the literature indicates that PECS is correlated with a definitive improvement 

in language.  Numerous quasi-experimental reports have indicated that PECS stimulated an 

increase in language output for students (Bondy & Frost, 1994; Flippen et al., 2010; Magiati & 

Howlin, 2003; Schwartz, Garfinkle, & Bauer, 1998).  Researchers documented improvement in 

initiation and requesting, diversity of concepts expressed, and complexity of expression (e.g., 

combining symbols in Phase IV).   In a seminal longitudinal study of children with autism age 5 

years and younger, Bondy and Frost (1994) noted over half of the 66 students in their study 

showed gains in language after using PECS.  Studies with more stringent criteria have also 

indicated positive outcomes for increases in functional language (initiating and requesting) with 

PECS use (Flippen et al., 2010; Ganz, Parker, & Benson, 2009; Ganz, Simpson, & Corbin-

Newsome, 2007).  In their literature review on the impact of pictorial exchange communication 

interventions, Lancioni et al. (2007) concluded 170 of 173 students studied showed improvement 

in ability to make requests following PECS intervention.  It should be noted that the Lancioni et 

al. (2007) study was not exclusive to PECS, and that participants were not limited to those with 

solely autism.  Similarly, in a multiple case study by Ganz et al. (2009) on 3 preschool boys with 

autism, 2 of the 3 boys evidenced increased requesting using pictures when presented with PECS 

training. Preston and Carter (2009), Sulzer-Azaroff, Hoffman, Horton, Bondy, and Frost (2009), 
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and Tien (2008) similarly concluded PECS resulted in increased initiation and requesting for 

children with autism.  In summary, multiple studies have documented the positive effect of 

PECS on functional language for students with autism.   

Increased Speech Output  

 The research has been less clear on outcomes regarding speech production.  As the body 

of evidence has grown, the general conclusion has been that PECS likely stimulates speech 

output; at the least, PECS does not limit speech development (Flippen et al., 2010).  The positive 

effect of PECS on speech output has been presented in a number of studies.  Charlop-Christy et 

al. (2002), in seminal work, used a multiple baseline design to study the effect of PECs on 

speech emergence in three children with autism.  Results indicated all three students reached 

criterion with PECS, while at the same time showing increases in speech output in play and 

academic environments.  Yoder and Stone (2006) in a randomized study of 36 children (33 with 

autism and 3 with Pervasive Developmental Disorder) noted PECS was more successful than 

Responsive Education and Pre-linguistic Milieu Teaching in increasing the number of non-

imitative spoken communication utterances and in the number of diverse non-imitative words 

used across three measurement periods (six months of treatment and two 6 month follow-up 

periods).  In the Yoder and Stone (2006) study, two analyses of covariance (ANCOVAs) showed 

a main effect towards PECs for frequency of non-imitative spoken productions, t(34)=2.4, p=.03, 

and number of diverse non-imitative words, t(34)= 2.10, p=.04, with a Cohen effect that was 

moderate.  Studies on the positive effects of PECS on speech output have not been fully 

definitive however.  In their study of the effects of AAC on speech output, which included nine 

single subject designs (27 participants) and 2 group designs (98 participants), Schlosser and 

Wendt (2008) found only “modest” gains in speech production following provision of AAC 
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(which included PECS ).  Flippen et al. (2010) completed a meta-analyses which looked at 

effects of PECS on speech outcomes from 1994 to 2009 for children with autism.  Using analysis 

of eight single-subject (18 participants) and 3 group studies (95 participants), Flippen et al. 

(2010) concluded poor treatment fidelity made it difficult to draw conclusions about PECS and 

speech output.  Flippen et al. (2010) noted “moderate” gains were made following PECS training 

for communication and “small to negative” gains were made for speech (p. 178). Schlosser and 

Wendt (2008) offered the following to summarize the state of the literature regarding PECS and 

speech outcomes: 

There is currently no evidence that AAC [including PECS] intervention hinders    

speech production in children with autism . . . At the same time, this systematic 

review suggests the observed gains in speech production may vary across individuals, 

and if they do occur, are typically small in magnitude (p. 227).  

Decrease in Maladaptive Behaviors  

 PECS has also resulted in decreased behavior problems.  Although in an isolated study, 

Ganz et al., (2009) were unable to document positive behavior changes through the course of the 

study, the majority of studies did indicate decreases in maladaptive behaviors (Bird, Dores, 

Moniz, & Robinson, 1989; Charlop-Christy et al., 2002; Danov, Hartman, McComes, & Symons, 

2010; Frea, Arnold, & Virrimberger, 2001; Horner & Day, 1991).  Using a multiple baseline 

design, Frea et al. (2001) documented positive changes in the behavior of a preschooler with 

autism.  Although the child was in danger of losing his school placement at the start of 

intervention, once provided with PECS, his aggressive behavior was eliminated.  Bird et al. 

(1989) as well as Horner and Day (1991) released case studies in which provision of PECS was 

related to reduction in self-injurious behaviors.  More recently, Danov et al. (2010) noted a 



THE PICTURE COMMUNICATION SYSTEM                                                                     102 

picture based system as opposed to a verbal based system had a more positive effect on 

decreasing self-injury in a 3 year old with autism.  In the Danov et al. (2010) study, a boy was 

taught to successfully use picture requests for obtaining desired consequences in the place of 

self- injury and tantrum to obtain the same consequences.  This study highlights the benefit of 

teaching a child PECS as a functional communication modality to replace problems behaviors. 

Improved Socialization 

 Researchers have proposed one reason PECS results in decreased behavior problems is 

PECS improves socialization (Danov et al., 2007; Carr & Felce, 2007).  Students with autism 

typically show limited social engagement.  Initiation of interaction with others is fostered by 

PECS, because it requires picture exchange.  Because efforts to communicate through PECS 

receive near immediate reinforcement, initiation may increase, leading to improved social 

engagement.  Carr and Felce (2007) studied the effect of Phase III PECS mastery on the 

communication interactions of 3 to 7 year olds with autism.  The results showed in classroom 

observations during the study and at 5 weeks following the study, students trained with PECS 

evidenced a significant increase in initiations and dyadic interactions between students and 

teachers as compared to a control group.  

Generalization and Maintenance 

Research has suggested many individuals who use AAC have difficulty generalizing new 

skills (Bock, Stoner, Beck, Hanley, & Prochnow, 2005; Schlosser & Lee, 2003).  The practicality 

of any communication system is whether it can be generalized to situations that differ from the 

treatment condition (Yoder & Lieberman, 2010).  Therefore, it is important to determine whether 

PECS as a communication strategy becomes generalized and maintained.  Although research to 

date has shown a strong positive effect for AAC (including PECS) on behavior, evidence for 
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generalization and maintenance has not been as consistent (Bock et al, 2005; Schlosser & Lee, 

2003).  The reason research regarding generalization has been inconclusive relates to the fact that 

there have been minimal (small n) credible studies examining generalization and maintenance.  

As early as 2000, Schlosser and Lee completed a meta-analysis that encompassed fifty single-

subject studies.  The quality indicators for the collective data from this study indicated that 

generalization and maintenance data could not be interpreted “due to the small n” (Schlosser & 

Lee, 2000, p. 208).  Similarly, Bock et al. (2005) noted for 6 preschool males with autism, 

generalization abilities varied for PECS as compared to a voice output device (VOCA).  In the 

Bock et al. (2005) study, 3 out of 5 of the participants generalized PECS at a slightly higher rate 

than the VOCA during the early stages of PECS training (pull-out), and 4 out of 6 participants 

acquired generalization of requesting at a higher rate using PECS versus VOCA in the 

classroom.  The researchers did mention factors, which may have influenced the results (such as 

behavior problems versus non-behavior problems and data probing in different classrooms).  

Yoder and Lieberman (2010) offered insight as to why earlier generalization studies were 

inconclusive: 

The extent to which picture exchange generalizes to conditions that are dissimilar to 

treatment contexts is still unclear.  For example, two recent studies did not include formal 

measures that the trained behavior generalized to a measurement context that differed from 

the training contexts on at least one dimension (Ganz and Simpson, 2004; Ganz, Simpson, & 

Corbin-Newsome, 2008).  Additionally, three studies  reported some measure of this type of 

generality (Beck, Stoner, Bock, & Patton, 2008; Charlop-Christy et al., 2002; Tincani, 2004), 

but only two examined generality of the picture exchange without lumping it with other 

communication means (Beck et al., 2008; Tincani, 2004).   
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Two studies (Ganz, Sigafoos, Simpson, & Cook, 2008; Yoder & Lieberman, 2010) more 

deliberately investigated generalization across varied contexts.  Ganz et al. (2008) researched the 

use of a modified PECS system with a 12 year old boy with autism.  The investigators found the 

boy was able to generalize PECS use across diverse instructors and to successfully respond to 

communication obstacles using PECS.  In a rigorous study of 36 participants (33 with autism and 

3 with pervasive developmental disorder), Yoder and Lieberman (2010) noted participants who 

received PECS training showed a greater number of picture exchanges in a far-transfer 

measurement context (e.g., different communication partner, interaction style, stimuli, and 

setting) in contrast to participants who received an alternate treatment method. 

Students with autism also have difficulty maintaining new skills over time (Westling & 

Fox, 2009).  A literature review by the current author revealed minimal studies on maintenance 

in regards to PECS.  To establish statistical significance in studies on maintenance, Schlosser and 

Lee (2000) recommended at least three data probes beyond intervention phase; however even 

Schlosser and Lee (2000, p. 214) were unable to analyze maintenance data in their meta-

analyses, “due to small n (13).”  In contrast, because their study contained data probes at 3 six-

month intervals, Yoder and Stone (2006) were able to conclude communication skills were 

maintained better in the PECS trained group as opposed to the RPMT group at six months post-

treatment. Overall, studies on maintenance with PECS have been limited. 

Factors Contributing to Generalization and Maintenance 

There are factors which seem to enhance generalization and maintenance.  These include 

iconicity of symbols, pre-training level of the child, and teacher/parent teacher 

experience/training with PECS.  These influences will be discussed below.  
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Iconicity of symbols.  Previous research on graphic symbols indicated that symbols with 

higher iconicity (visual resemblance to their referents) were more easily learned by AAC users 

(Koul, Schlosser, & Sancibrian, 2001; Kozleski, 1991; Schlosser & Sigafoos, 2002). Kozleski 

(1991) completed a modified multiple baseline study with four students with autism in the 7 to 

13 year age range.  Results indicated for 5 symbol sets varying by iconicity, all 4 participants 

required fewer trials for mastery of symbols exhibiting higher iconicity.  Soto and Zangari 

(2009) proposed iconicity may vary from student to student.  Angermeir, Schlosser, Luiselli, 

Harrington, and Carter (2008) completed a multiple baseline study using an alternating treatment 

design to determine whether students with autism showed a difference in PECS mastery for 

requesting under the condition of using symbols with high iconicity versus low iconicity.  

Angermier et al. (2008) concluded for the four students (aged 6 to 9 years) in their study, 

iconicity was not a significant variable.  Subjects showed equal learning with PECS under the 

two conditions. 

Pre-training level of child.  Some experts have suggested the level of pre-training 

functional communication is a determinant factor for outcomes from PECS (e.g., whether the 

child has developed the ability to imitate) [Yoder & Layton, 1988], whereas other experts have 

proposed that pre-training communication level is not a necessary prerequisite (Schwartz et al., 

1998).  Experts have suggested other pre-training skills may be an influence.  For example, 

Magiati and Howlin (2003) pointed out cognition levels were never assessed prior to intervention 

in the Bondy and Frost (1994) study.  Cummings et al. (2011) suggested pre-treatment 2D and 

3D matching may have been a variable in their study.  It is possible multiple variables related to 

individual children have affected treatment outcomes in PECS research to date (Argermeir et al., 

2008).   
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Teacher/parent training levels.  Previous research has indicated direct training of 

teachers and parents on implementation of PECS resulted in improved outcomes for students 

(Howlin, Gordon, Pasco, Wade, & Charman, 2007; Magiati & Howlin, 2003). Magiati and 

Howlin (2003) and Howlin et al. (2007) respectively studied PECS outcomes following 

parent/teacher training sessions.  Magiati and Howlin (2003) found the majority of the thirty-four 

students with autism in their study improved in ability to use PECS after teaching staff attended a 

two day PECS workshop and received six half-day consultations.  Similarly, Howlin et al. (2007) 

reported increases in PECS use for students with autism after teachers and parents attended a two 

day (13 hours) workshop.  In contrast, Barnes, Dunning, and Rehfeldt (2011) noted no 

significant improvements in the PECS use of three adult clients with autism after three of teir 

teachers were provided with verbal training and video.  Researchers in the Barnes et al. (2011) 

study suggested considering their results with caution, because the three student participants 

(with autism) had reached near mastery with PECS prior to initiation of the study, which left 

little room for improvement to be attributed to their teachers.  In general, research has indicated 

teacher training had positive effects on communication and behavior outcomes related to PECS 

use with students with autism.  

Suggestions for Implementation 

 Because many forms of augmentative communication are available, choosing PECS for a 

student should be done with the input of trained professionals and include the child and parent as 

team members. Because the choice of a communication system should be individualized, 

recommendations should be considered as suggestions only.  The following are offered as 

suggestions for implementation of PECS: 
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• Implementation of PECS involves at least two individuals, a facilitator and a 

communication partner, in addition to the child. It is recommended that at least one of 

these complete formal training with PECS (Bondy, 2012 ). 

• Start with a simple format, one or two choices functional to the student (Beukleman 

& Mirenda, 2005; Cafiero, 2005). 

• Six phases to PECS instruction are taught in progressive order: Teaching exchange 

through physical assistance, increasing spontaneity, discrimination of pictures, 

building sentences, responding to “What do you want?” and commenting (Frost & 

Bondy, 2002). 

• To determine whether the child understands communicative intent during picture 

discrimination, provide the child with two pictures representing competing choices, 

one an activity you know the child enjoys and one he/she dislikes. This way, when 

the child makes a choice, you will be assured it is a purposeful choice and not just 

that he/she has discovered cause and effect (Collet-Klingenberg, 2008).  

• Train the student to use the system across different environments with diverse 

partners (Bondy, 2012). 

• Expand the child’s productions to sentence-level (Frost & Bondy, 2002).  

Conclusion 

PECS is a picture-based communication system to improve communication for students 

with disabilities.  Research has indicated PECS is an intervention strategy that can lead to 

improved communication and behavior not only in students with autism but for those with a 

diversity of diagnostic conditions (Cummings et. al, 2011).  Because PECS has a strong 

behavioral component, can be reinforced immediately, and is easily accessible, it is a preferred 
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strategy in positive behavior support programs for students with autism.  Although research on 

PECS must be considered with caution because of the limited number of studies, small numbers 

of participants in PECS studies, and aggregate treatment approaches, evidence has suggested use 

of PECS leads to increased language use and complexity, decreased behavior problems, and 

increased speech output for students with autism and other disorders.  
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