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ABSTRACT 

 According to the Council for Exceptional Children (CEC), ASD is one of the 

fastest growing disability categories and the most challenging to school personnel. About 

half the population of persons with autism is nonverbal.  Consequently, most of these 

individuals use unconventional communicative behaviors such as hitting, crying, and 

other types of aberrant behaviors that are socially stigmatizing. Interventions to replace 

unconventional communicative behaviors include alternative augmentative 

communication (AAC) strategies.  

 One of the AAC strategies found to be effective for persons with autism is the 

Picture Exchange Communication System (PECS). PECS is widely used to teach 

functional communication to children with language delays including autism. This study 

examined the effects of PECS on requesting skills of three children with autism. 

Participants were recruited through parent groups and the Burkhart Center for Autism 

Education and Research.  All training sessions were conducted in a clinical setting (a 

room with a one-way mirror) in the College of Education building at Texas Tech 

University. 

 The study answered the following questions:  

(a) Will children with autism acquire requesting skills using PECS?  

(b) Once the skills are acquired, will they be able to generalize the requesting skills 

across persons, settings, and stimulus classes? and  

(c) Will the participants be able to maintain the learned behaviors over time? 

 The single-subject delayed multiple baseline across participants design was used 

for the study. This design was used to measure changes in behavior before, during, and 
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after treatment and the data was analyzed using the visual analysis method. The results 

indicated that all three participants acquired PECS skills for requesting and generalized 

the skills across all three conditions measured. Follow-up probes also revealed that the 

participants maintained the skills. Implications and suggestions for future research are 

discussed. This study provides additional empirical data on the effectiveness of PECS to 

enhance communication skills in persons with autism. 
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CHAPTER ONE 

INTRODUCTION 

 According to the National Center on Birth Defects and Developmental 

Disabilities (NCBDDD; 2007), individuals with autism are characterized by substantial 

impairments in social interaction, communication and unusual patterns of behaviors and 

interests. Persons with autism are also found to have peculiar cognitive profiles that 

impact their learning, social, and communicative behaviors (Quill, 1995). These include 

lack of joint attention (Jones & Carr, 2004), theory of mind (Scott, Clark, & Brady, 

2000), and difficulty with encoding memory tasks that require multiple retrieval cues. 

  Research indicates that about half the population of persons with autism does not 

develop speech (Charlop-Christy, Carpenter, Le, LeBlanc, & Kellet, 2002; Keen, 

Sigafoos, & Woodyatt, 2001; Mirenda & Mathy-Laikko, 1998). Even those who develop 

speech and language, exhibit certain abnormalities including echolalia, repetitiveness, use 

of literal meaning of language, monotonous intonation, and idiosyncratic use of words or 

phrases (Mirenda & Mathy-Laikko, 1998). Additionally, individuals with autism rarely 

initiate communicative behaviors (Kozleski, 1991). 

Over the years, researchers have developed systems of training that will promote 

language in everyday settings (Neef, Walters, & Egel, 1984) and teach or provide 

alternative means of communication to nonverbal individuals including those with autism 

(Bondy & Frost, 1994). Behavioral interventions such as the discrete trial training 

(Lovaas, 1987) and the pivotal response training (Koegel & Koegel, 1987; Koegel, 

Koegel, Harrower, & Carter, 1999) have been used to increase speech of children with 

autism. Discrete trial training, for example, has been successful for teaching object 
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labeling and initiations (Charlop-Christy & Carpenter, 2000). However, it has a number 

of limitations with the most cited limitation being that, it does not facilitate generalization 

of learned behaviors to untrained settings (Spradlin and Siegel, 1982).  Other researchers 

have developed naturalistic communication training programs including the mand-model 

technique (Rogers-Warren, & Warren, 1980), incidental teaching (Hart & Risely, 1975, 

1980), time delay (Halle, Baer, & Spradlin, 1981), and milieu teaching (Hart & Rogers-

Warren, 1978; Alpert & Kaiser, 1992), which promote generalization, use of natural 

reinforcers, and ease of use by others in the child’s natural environment such as parents 

and teachers (Charlop-Christy & Carpenter, 2000). However, most of these programs are 

directed towards speech training (Bondy & Frost, 1994). 

Since about half the population of persons with autism experience speech 

impairments (Charlop-Christy, et al., 2002; Keen, et al, 2001; Mirenda & Mathy-Laikko, 

1998), they do not benefit from training programs that only target speech production. 

Mirenda and Beukelman (2005) noted that a system used successfully by people with 

autism to complement and/or replace ineffective communication skills is augmentative 

and alternative communication (AAC). AAC comprises unaided (those that require no 

external equipment beside parts of the body: sign language, gestures, and manual signs) 

and aided (those requiring external equipment: picture-based and electronic devices) 

systems (Mirenda & Beukelman, 2005).   

 Currently, picture-based AAC systems are used more often and successfully for 

people with autism than unaided systems (Ganz & Simpson, 2004). Nonetheless, as 

observed by Bondy and Frost (1994), most picture-based communication training 

programs required that the child points to pictures that correspond to objects or events. 
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Yet, this pointing may not be directed to a communicative partner.  The picture exchange 

communication system (PECS) on the other hand, is a picture-based AAC system 

designed to offset most of the inherent limitations of existing communication training 

systems or programs (Bondy & Frost, 1994; Kravits et al., 2002).  PECS is a picture-

based AAC system found to be easily acquired by persons with autism (Charlop-Christy 

et al., 2002; Tien, 2008).  

Statement of the Problem 

 The importance of communication cannot be overemphasized. According to 

Light, “communication is the essence of human life” (1997, p.61) because 

communication enables us to impact the lives of others, and others to impact our lives. 

Light (1997) identified four goals of communication, which are (a) expressing needs and 

wants, (b) social closeness, (c) sharing of information, and (d) fulfilling social etiquette. 

Additionally, the Communication Bill of Rights developed by American Speech-

Language and Hearing Association (ASHA) for persons with severe disabilities (1992) 

includes a statement to the effect that individuals with speech and language impairments 

have the right to request desired objects, actions, and persons, and to express personal 

preferences, or feelings. Training in communication skills is therefore crucial for daily 

living (Stoner, Beck, Bock, Hickey, Kosuwan, & Thompson, 2006). Yet, individuals with 

autism show difficulty with speech and functional communication skills (Bondy & Frost, 

1998) for interacting with people in their environment and so are not able to use 

communication skill effectively for any of the purposes stated above.  

 Instead, these individuals typically engage in prelinguistic behaviors to gain or 

maintain access to desired items. These include (a) reaching for, (b) pointing to, and (c) 
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guiding a communication partner’s hands towards an object (Sigafoos, Drasgow, Reichle, 

O’Reilly, Green & Tait, 2004). These forms of communication are problematic because 

some are so subtle and idiosyncratic that they are difficult for communicative partners, 

especially those who are not familiar with the individual, to interpret (Sigafoos & 

Woodyatt, 2001). In some cases, the prelinguistic behaviors are not socially acceptable 

(yelling, screaming, hitting, shoving objects etc.) and are therefore stigmatizing for the 

person with autism (Sigafoos et al., 2004). There is therefore the need to replace these 

idiosyncratic communicative behaviors with more socially appropriate and efficient 

forms.  

Purpose of Study 

 The purpose of this study was to determine if PECS training would result in the 

realization of the first goal of communication: expressing needs and wants for children 

with autism and strengthen behaviors that enable them gain access to desired items and 

activities. Specifically, the study was intended to evaluate the effectiveness of PECS for 

teaching requesting skills to three individuals with autism in terms of acquisition, 

generalization of the skills across stimulus classes, persons and settings, and 

maintenance. 

Research Questions 

 The following questions will be answered in this study: 

1. Will children with autism acquire requesting skills using PECS?  

2. Will the participants be able to generalize the requesting skill across stimulus 

classes, settings and trainers? 

3. Will the participants maintain the acquired skills over time? 
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Definition of Terms 

 Autism:  Autism is one of a group of disorders known as autism spectrum 

disorders (ASDs). ASDs are developmental disabilities that cause substantial 

impairments in social interaction and communication and the presence of unusual 

behaviors and interests (NCBDDD, 2007). 

 Augmentative and Alternative Communication (AAC) Systems: devices and 

strategies used by individuals with communication disorders to replace or supplement 

speech-language production and/or comprehension, and writing impairments, activity 

limitations and participation restrictions (Beukelman & Mirenda, 2005; Ganz & Simpson, 

2004). 

 Communicative Requesting:  Using any behavior that works through the 

mediation of a listener and enables the speaker to gain or maintain access to objects, 

activities, or interactions” (Sigafoos & Mirenda, 2002, p. 33) or “asking for a desired 

item” (Frost & Bondy, 2002, p. 32).  

 Beginning Communicators: Beginning communicators include persons of varying 

ages (from infancy to old age) with severe to profound communication impairments 

associated with a variety of sensory, physical, and developmental disabilities including 

autism. These individuals usually utilize prelinguistic and non-symbolic modes of 

communication such as informal gestures, undifferentiated vocalizations, eye contact, 

facial expressions, and body movements (Schlosser, 2000). 

 Communicative Function:  A communicative function describes why a speaker 

makes particular statements. In the case of non-verbal individuals these could be 
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expressed through other forms of behaviors including eye gaze, pulling the 

communicative partner’s to an object etc. (Reichle, 1997).  

 Communication Intent: “behavior that is purposefully directed toward another 

person with intended meaning…” that requires orientation to both the communicative 

partner and the topic of interest (Beukelman & Mirenda, 2005, p.187). 

 Diagnostic and Statistical Manual Fourth Edition Text Revised (DSM- IV-TR): A 

handbook for mental health professionals that lists different categories of mental 

disorders and the criteria for diagnosing them, according to the publishing organization 

the American Psychiatric Association. 

 Education for All Handicapped Children’s Act (P.L. 94-142) of 1975: The 142nd 

public law introduced during the 94th Congress in 1975 that guarantees free public 

education for persons with disability. This law was amended and renamed Individuals 

with Disability Act (IDEA) in 1990 (Osborne & Russo, 2006). 

 Functional Equivalence: Different topographies (form and shape) of behavior are 

functionally equivalent if they produce the same consequences or serve the same function 

or purpose for the person exhibiting those behaviors (Cooper, Heron & Heward, 2007). 

 Intelligibility of Communication: The ease with which a communicative behavior 

is understood by familiar and unfamiliar people (Mirenda, 2003). 

 Joint Attention:  Joint attention refers to situations in which two people are 

attending to the same object, activity, or topic (Jones & Carr, 2004). 

 Mand: A mand is a type of verbal behavior in which a speaker asks for what he 

needs or wants (Cooper, et al., 2007). Manding therefore means requesting. 

6 
 



Texas Tech University, Maud Selasie Dogoe, December 2008 
 

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

alternative communication system that teaches persons with communication impairments 

to initiate communication functions such as requesting, rejecting, and commenting Bondy 

& Frost, 2004).   

 Prelinguistic Behaviors: Idiosyncratic, informal, or problematic behaviors such as 

gesture, facial expression, body movement, eye gaze, vocal sounds, and other expressions 

that are not part of symbolic communication systems used by persons with no oral 

language for communication (Keen et al., 2001). 

 Response class: A group of responses varying in topography (physical form or 

shape) and yet producing the same effect on the environment (Cooper, Heron, & Heward, 

2007).  

 Stimulus Class: A group of stimuli that share specified common elements along 

formal (e.g. size, color), temporal (e.g. antecedent or consequent), and/or functional 

(discriminative stimulus) dimensions.  

Organization of the Study 

 This study consists of five chapters. Chapter one gives general overview of the 

study including the introduction, the purpose of the study, the research problem, 

justification for the study, the research questions, theoretical framework, and definition of 

terms. Chapter two comprises review of autism and its characteristics especially as they 

impact communication development, AAC, and PECS. The first part of the literature 

review discusses the core impairments of autism, other cognitive processing impairment 

that impact language and communication development. AAC issues such as definitions, 

types of AAC devices, and outcome of AAC for persons with autism are discussed, and 
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the outcome study of PECS on functional communication skills is also reported. Chapter 

three describes the method used, including the participants, research design general 

procedures, and specific steps in the four phases of the study.  Chapter four comprises the 

analysis of the findings of the study in relation to the research questions. Finally, chapter 

five consists of the discussion of the findings, summary of the findings and their 

implications for practitioners and researchers.  
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CHAPTER TWO 

LITERATURE REVIEW 

  The purpose of this chapter is to discuss published information on issues relating 

to the core impairments of autism as they relate to language and communication skills, 

and the status of current research on aided AAC interventions, especially PECS.  The first 

part of the review discusses the core impairments of autism: (a) impairments in social 

interaction, (b) impairments in communication, and (c) engagement in repetitive, 

stereotyped, and or repetitive language. In addition, other impairment areas that impact 

language and communication development including cognitive functioning, and the 

development of joint attention have been discussed. Furthermore, this chapter presents 

discussions about the theoretical framework for the study, the research questions, and 

significance of the study. 

 Second, AAC issues such as definitions, types of AAC devices, and outcome of 

AAC for persons with autism are discussed. Finally, the literature on PECS was reviewed 

under the following headings: (a) effectiveness of PECS alone on functional 

communication training, (b) PECS combined with other communication training 

procedures, (c) effects of PECS on behavior, and Effects of PECS compared with other 

communication training procedures. The chapter ends with a summary of the review. 

Autism 

 The Center for Disease control and Prevention (CDC) describes autism as the 

second most debilitating developmental disability in the United States (CDC, 2008). The 

prevalence of autism has been reported to be approximately one in every 150 children 

(CDC, 2008) and the number continues to grow throughout the United States and across 

the world (Schwartz & Dragger, 2008).   
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 The first report of autism was in 1943 by Kanner. Since then, there have been 

remarkable changes in the diagnostic criteria (Schwartz & Dragger, 2008). The 

Diagnostic and Statistical Manual of Mental Disorders, 3rd Edition, revised (DSM-III-R; 

American Psychiatric Association; APA) specifically changed all previous criteria in 

1987 (Schwartz & Dragger, 2008). Although the core deficits in social interaction, 

communication and stereotypical behavior have been consistent over the years, it was in 

the DSM-III-R that the concept of the three-core impairments was mentioned (Schwartz 

& Dragger, 2008). By 1994, the DSM-IV was published and the criterion of onset before 

three years of age was specifically stated.  

 The current classification system used to identify people with autism (DSM-IV-

TR, 2000) indicates that for a positive autism to be diagnosed, the person must exhibit 

“qualitative impairment” in at least two characteristics from the area of social interaction, 

and one from the following areas, in: (a) communication skills, or (b) restricted repetitive 

and stereotyped patterns of behavior, interests and activities  In addition, the individual 

must show some delays or abnormal functioning in at least one of the following areas, 

with onset prior to age three years: (a) social interaction, (b) language as used in social 

communication, and (c) symbolic or imaginative play (APA, 2000). 

Social Characteristics 

 Persons with autism exhibit qualitative differences in social interaction and often 

have difficulty establishing relationship because they have difficulties demonstrating 

social reciprocity and consequently do not make frequent attempts to engage in social 

interaction with others (Kasari & Sigman, 1997; Scott, Clark, & Brady, 2000). In 

addition, individuals with autism are described as showing a lack of attachment to human 
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beings, and extreme social aloofness (Mundy & Sigman, & Kasari, 1990). They may 

have limited social interactions or a rigid way of interacting with others. They may not 

notice important social cues, and may miss necessary information (Scott, Clark, & Brady, 

2000).  

 Dawson, Meltzoff, Osterling, Rinaldi, and Brown (1998) documented the 

tendency of children with autism to develop higher preference for objects in favor of 

humans. Dawson et al. (1998) conducted a study in which they compared children with 

autism to developmentally matched children with Down syndrome or typically 

developing children in terms of their ability to visually adjust to two social stimuli (call 

of name, and hands clapping and two nonsocial stimuli (rattle, musical jack-in-the-box) 

and in terms of their ability to share attention (following another’s gaze or point. The 

findings revealed that children with autism failed to orient to all stimuli, more especially 

towards social stimuli, relative to children with Down syndrome and typically developing 

peers. The findings also indicated a higher latency for orienting towards social stimuli in 

the autism group.  

 In a more recent study, Dawson, et al. (2004) conducted a comparative study in 

which they examined the roles of social orienting, joint attention, and attention to another 

person’s distress in three to four year olds with autism, developmental delays, and 12 to 

46 months old typical children matched in mental age. Social stimuli examined included 

humming, calling the child’s name, snapping fingers, and patting hands on thighs. 

Dawson et al. (2004) found that children with autism were more likely to fail to orient 

than both children with developmental delays and typically developing children on the 

measure of social orienting. 
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 Furthermore, people with autism typically have impairments in the use of non-

verbal behaviors and gestures to regulate social interaction, and they may have difficulty 

reading the non-verbal behavior of others. A number of studies have been conducted to 

teach persons with autism how to engage in social interactions with peers (McGrath, 

Bosch, Sullivan, & Fuqua, 2003; Nikopolus & Keenan, 2003). For example, McGrath, 

Bosch, Sullivan, and Fuqua (2003) conducted a study in which they trained a student with 

autism to increase reciprocal social interactions with his six nondisabled peers through 

play activities and peer initiations. Similarly, Nikopolus and Keenan (2003)  

taught seven children of ages between 9 and 15 years to engage in social interactive play 

using video modeling.  

Behavioral Characteristics  

 People with autism often engage in unusual and idiosyncratic behaviors, 

including: (a) restricted range of interests, and a preoccupation with one specific interest 

or object, (b) inflexible adherence to a non-functional routines or rituals, (c) stereotypical 

and repetitive motor behaviors such as hand flapping, finger flicking, rocking, spinning, 

walking on tiptoes, spinning objects, and (d) preoccupation with parts of objects (DSM-

IV-TR, 2000). Stereotypies are motor behaviors that have no adaptive functioning (Heflin 

& Alaimo, 2007) but may be automatically reinforced by sensory consequences they 

produce (Iwata, 1999), and is probably sensitive to social consequences (Kennedy, 

Meyer, Knowles, & Shukla, 2000). Stereotypy has been associated with impaired 

learning and social development (Kennedy et al., 2007). 
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Communication Characteristics 

 Autism is by definition a social communication disorder (Beukelman & Mirenda, 

2005) as such individuals with autism experience a range of problems related to both the 

means and forms of communication and language (Mirenda & Mathy-Laiko, 1989). This 

implies that the difficulties confronting persons with autism in terms of language and 

communication are not limited to absence of an effective communication output system 

even though about 50% of persons with autism never develop speech as a means of 

communication (Mirenda & Mathy-Laiko, 1989).  

 Even individuals, who develop speech, exhibit certain idiosyncratic characteristics 

including echolalia, repetitiveness, literalness of meaning, monotonous intonation and 

eccentric use of words or phrases (Beukelman & Mirenda, 2005). According to the DSM-

IV-TR (APA, 2000), communication impairments in people with autism are marked by 

(a) delay in or total lack of spoken language, (b) significant inability to initiate or sustain 

conversations in persons with speech, (c) repetitive, stereotyped, and/or repetitive 

language; and (d) lack of varied, spontaneous, and/or make-believe play or social 

imitative play commensurate with developmental level. 

 Delay In or Total Lack of Spoken Language. Individuals with autism experience 

language and communication difficulties to varying degrees. The communication and 

language impairments of people with autism can range from complete lack of any 

functional speech (Stevens, et al., 2000; Tager-Flusberg, 1996; Tager-Flusberg, 1981) to 

the development of functional but idiosyncratic language (Mesibov, Adams, & Klinger, 

1997). While some may be non-verbal, others may have extensive language with deficits 

in the area of pragmatics (the social use of language), and yet others, may not have any 
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mode of functional communication skills (Bondy & Frost, 1998). Carr and Felce (2007) 

asserted that long term outcomes for children with autism indicate between a third and 

two thirds of children with autism never acquire useful spoken language. Language 

impairments may manifest in difficulties with non-verbal communication, inappropriate 

facial expressions, lack of joint attention, unusual use of gestures, lack of eye contact, 

lack of understanding of what constitutes appropriate social distance, and strange body 

postures (Scott, Clark, & Brady, 2000).  

 Inability to Initiate or Sustain Conversations in Persons with Speech. Individuals 

with autism who have functional speech experience considerable challenges within 

conversational contexts (Hale & Tager-Flusberg, 2005). They have difficulty following 

rules of conversation such as initiation, turn-taking, maintaining or extending a 

conversation by adding new relevant information (Hale & Tager-Flusberg, 2005). 

 Further, persons with autism appear not to have the understanding that language is 

a means for interacting with other people, and that communication entails expression and 

interpretation of intended meaning (Happé, 1993; Tager-Flusberg, 1996). Consequently, 

children with autism have struggle taking into account the listener’s perspective. This 

affects their ability to engage in conversation in a sustained meaningful way (Hale & 

Tager-Flusberg, 2005).  

 Repetitive, Stereotyped, and/or Repetitive Language. The repetitive and 

stereotyped and repetitive language found in persons with autism is called echolalia. 

Echolalic behaviors vary from rigid repetition of another person’s utterances word for 

word, selectively repeating part of the original utterance to structurally changing the 

speaker’s utterance such as adding, deleting, or substituting part of the original utterance 
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or statement (Chung, 1998). Echolalia has been associated with impaired receptive 

language and inability to process complex language systems (Carr, Schreibman, & 

Lovaas, 2005; Prizant, 1983, Roberts, 1989).  The role of echolalic behavior is not 

known.  However, some researchers proposed that it is merely a pathological symptom 

that serves no functional purpose (Lovaas, Schreibman, & Koegel, 1974), while others 

suggested a social function (Caparulo & Cohen, 1977; Fay, 1979, 1977), a 

communication function (Prizant & Duchan, 1981), or a stage in appropriate language 

development in verbal children with autism (Lovaas, Koegel, Simmons, & Stevens-Long, 

1973; Philips & Dyer, 1977). There is however, some indication that children with autism 

tend to engage more in echolalia under task conditions that are cognitively challenging 

(Carr et al., 1975; Rydell & Mirenda, 1994). In fact, Chung (1998) evaluated the 

hypothesis that echolalia is elicited by cognitive demanding situations especially when 

the demands exceed language capacity and found that conversation difficulty and lengthy 

verbal instructions resulted in higher rates of echolalia.  

 Other Characteristics that Impact Communicative Behavior. There are a number 

of developmental and cognitive processing factors underlying speech, language and 

communication impairments in autism (Beukelman & Mirenda, 2005; Mirenda & Mathy-

Laiko, 1989) including cognition, joint attention, communicative intent, and theory of 

mind (Beukelman & Mirenda, 2005). According to Delinicolas and Young (2007), 

impairments in these characteristics result in deficits in social information processing, 

which create a negative feedback loop that continues to limit social and communication 

development of children with autism. For example, in order for an infant to learn object 

labeling she must respond to the joint attention of the speaker to ensure that they are both 
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focusing of the same object. However, in the absence of joint attention, learning is mostly 

not successful, thus making communication more and more difficult. 

Cognitive Profile of Children with Autism  

 Persons with autism may have cognitive functioning of varying degrees ranging 

from mental retardation to normal or above normal intellectual abilities (Scot, Clark, & 

Brady, 2000).  Nonetheless, children with autism have peculiar cognitive developmental 

patterns that distinguish them from their peers. These include relative strengths in the 

areas of concrete thinking, visual perception, rote memory, and spatial relationships and 

weaknesses in abstract thinking, social cognition, and communication (Quill, 1995).  

They easily acquire and understand object properties and spatial relations because these 

are more tangible than, and not as fleeting as words (Preis, 2006; Prizant, 1983; Schuler, 

1995). Consequently, Quill (1995) concluded that the amount of time an object remains 

fixed affects the extent to which persons with autism are able to encode and process that 

information.  

  In addition, intelligence testing reports indicate that individuals with autism 

perform better on tasks involving discrimination, matching, reproducing exact copies, 

and puzzle assembly (DeMyer, 1975; Harris, Handleman, & Burton, 1990; Lincoln, 

Courchesne, Kilman, Elmasian, & Allen, 1988; Siegel, Minshew, & Goldstein, 1996).  

Based on these strengths, children with autism have interests in items and activities such 

as puzzles, books, computers, drawing, and a preoccupation with letters and numbers. 

Whitehouse and Harris (1984) observed that hyperlexia (a precocious ability to decode 

written language) is commonly reported in children with autism.  
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 Memory Skills. Memory skills observed in children with autism include 

immediate rote memory, cued recall, and paired-associative learning (Boucher, 1981; 

Sigman, Ungerer, Mundy, and Sherman, 1987) all these involve externally cued tasks 

(Quill, 1995). On the contrary, Quill (1995) observed that children with autism are not 

able to immediately encode memory tasks that require multiple retrieval cues such as free 

recall.  This difficulty in free recall might be a contributory cause of social 

communicative deficits in autism since it results in inability to bring to mind things to say 

(Boucher, 1981).  

 Joint Attention. Joint attention or aspects of joint attention have been described in 

the literature under varied labels including  joint visual attention (Butterworth, 1995), 

commenting (Warren, Yoder, Gazdag, Kim, & Jones, 1993), indicating (Bruner, 1975), 

proto-declaratives (Bates, Camaioni, & Volterra,  1975), and coordinated joint 

engagement (Bakeman & Adamson, 1984, 1986; Tomasello, 1995). Joint attention refers 

to situations in which two people are attending to the same object, activity, or topic 

(Jones & Carr, 2004). The ability to follow or respond to another person’s attention and 

to participate in the sharing of attention and affect is the basis for learning about the 

physical and social environment (Jones & Carr, 2004). Joint attention develops between 

nine and 18 months of age as caregivers and infants begin to share focus of attention on 

objects and events in their environment (Jones & Carr). Joint attention has been found to 

be crucial in development. Sharing of joint attention has been linked to several social and 

communicative behaviors (language and social cognition) that are considered as 

milestones of development in the second year of life. Failure to attend or respond to cues 
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from communicative partners may have effect on children’s learning about the world and 

others, which may in turn impact communication skills (Jones & Carr).   

 Impairment in joint attention is one of the earliest symptoms of autism (Mundy, 

Sigman & Kasari, 1990; Sigman & Ruskin, 1997). According to Mundy and Makus 

(1997), the first birthday photographs of children with autism suggest that 12 month old 

children with autism display impairments in joint attention and social orienting (Osterling 

& Dawson, 1994). Some researchers suggest that measures of joint attention skills have 

enabled the identification of autism in a sample of 16,000 children (Baron-Cohen, Cox, 

Baird, Sweetenham, Nightingale et al., 1996). Joint attention deficits have been reported 

in children with autism irrespective of their IQ and are related to parent’s report of 

symptom intensity (Mundy, Sigman, & Kasari, 1994).  

 Cafiero (1998) observed that children who were able to establish joint attention 

and could point, learned as many as 50 symbols, while those who could not establish 

joint attention learned only two to six-symbol communication board. Joint attention and 

other nonverbal social communication abilities are important elements in any intervention 

for children with autism. The enhancement of joint attention behaviors results in better 

communicative and language abilities.   

 Lack of Theory of Mind. Persons with autism have significant difficulty with any 

interaction that requires knowledge of other people and what they think or know. This 

has been described as the “theory of mind” — the ability to attribute independent mental 

states to oneself and others, in order to explain behavior (Beukelman & Mirenda, 2005). 

Thus, individuals with autism are not able to understand the perspective of others, or even 

to understand that other people have a perspective that could be different from their own. 
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They may also have difficulty understanding their own, and particularly other people’s 

beliefs, desires, intentions, knowledge, and perceptions. As a corollary, individuals with 

autism may have problems understanding the connection between mental states and 

actions. For example, children with autism may not be able to understand that another 

child is sad even if that child is crying because they are not sad (Scott, Clark, & Brady, 

2000).  

 According to Hale and Tager-Flusberg (2005), verbal individuals with autism 

experience difficulties in conversational contexts. They exhibit lack of speaker-listener 

relation, which manifests in pronoun reversal errors. They also show deficits in 

conversational rules such as initiation, turn-taking, and in maintaining ongoing topic of 

conversation: they rather introduce comments that are irrelevant, or they fail to extend the 

topic by adding new relevant comments. Hale and Tager-Flusberg, (2005) attributed 

these discourse impairments to the lack of theory of mind —understanding that others 

have access to different information or knowledge, and that communication involves 

exchange of information.  

 There is a small body of research linking theory of mind to communicative 

functioning in autism (Hale & Tager-Flusberg, 2005). For example Tager-Flusberg and 

Anderson (1991) reported a longitudinal study in which they compared the 

conversational skills of six children with autism of ages 2-7 years and a group of age and 

language matched children with Down syndrome. Samples of spontaneous speech over 

the course of one year were analyzed for each group of participants. Utterances were 

coded for adjacency, contingency, and various categories of contingent discourse that 

either did or did not add new information. The results indicated that participants with 
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autism exhibited more non-contingent communication behaviors. In addition, the autism 

group showed no developmental change in their contingent discourse, especially in 

categories of contingent discourse that added new information in comparison to the 

Down syndrome group.  

 Similarly, in a longitudinal study, Hale and Tager-Flusberg (2005) examined the 

relationship between theory of mind and discourse in 57 verbal children with autism of 

ages ranging from four to 14 years. The children were tested two times a year over two 

years at one-year intervals. Each year, samples of natural language were gathered while 

the children were interacting with a parent and batteries of developmentally sequenced 

theory of mind tasks were administered. The language samples were coded for the child’s 

use of topic-related contingent utterances. The results indicated that children with autism 

demonstrated significant gains in the ability to maintain topic of discourse relative to 

proportion of contingent utterances. This result contradicts the finding of Tager-Flusberg 

and Anderson that children with autism did not show gains in conversational discourse. 

Hale and Tager-Flusberg found also that theory of mind is responsible for differences in 

contingent discourse skills among children.  

Communication 

Development of Communication Intent 

 The development of communication intentionality precedes language (Halle & 

Meadan, 2007).   Beukelman and Mirenda (2005) defined communication intent as a 

behavior that is purposefully directed toward another person with intended meaning, 

which requires orientation to both the communication partner and the topic or referent. 

Communication intentionality does not develop overnight: it is a gradual process 

(Beukelman & Mirenda, 2005). Bates, et al. (1975) identified three stages of 
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communication intentionality development from pre-intentional to intentional pre-verbal 

(around 9-10 months), and to intentional verbal communication (12-13 months). The first 

stage is called perlocution. It involves the initiator sending signals that may have an 

effect on the listener. This happens when the cry of a baby causes the caregiver to 

provide her with food. The second stage called illocution requires the intentional use of a 

conventional signal to execute a socially recognized function. For example, an infant 

might point to a cup of milk or his bottle in order to gain access to it. Locution, the last 

stage, marks the onset of speech where a child might say “milk” or “want milk” in order 

to get some milk.  

 Rowland (1996) identified seven levels of communicative development (a) pre-

intentional, (b) intentional, (c) pre-symbolic, (d) pre-symbolic conventional,  

(e) communicating through concrete tangible representations, (f) single abstract symbols, 

and (g) combination of two to three abstract symbols. Pre-intentional communicative 

behaviors emerge in infancy where adults ascribe intent to children’s behaviors, which 

lay the foundation for the development of intention in later years. At the second level 

(intentional), this phase marks the emergence of intentional actions, which are not yet 

communicative. During the pre-symbolic phase, the child engages in idiosyncratic, non-

conventional communicative behaviors that can only be understood by those who know 

the child well.  

 By phase four, the non-conventional behaviors evolve into more conventional 

communicative behaviors such as holding the palm up to request objects: a gesture that is 

well understood by the larger community. The fifth level involves communicating 

through concrete tangible representations such as whole objects, partial objects, pictures, 
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and line drawings. Rowland (1996) suggests that for some children with severe 

disabilities, this may be the stage that may serve as the catalyst for transitioning to 

symbolic communication. At the sixth level: communicating through single abstract 

symbols, children would have begun to make connections between symbols that do not 

bear direct resemblance to their referents.  

 By the time the child reaches level seven, he/she would have been combining two 

to three abstract symbols for utterances. Rowland (1996) points out that, children attain 

linguistic performance when symbols are combined in sequence and in new situations. 

Children with disabilities have been found to exhibit lower rates of intentional 

communication. Given this framework, PECS provides intervention that enables 

individuals to communicate from levels five through seven.  

Functional Communication Skills 

 Functional communication involves communication skills that are used in 

everyday living. These include skills needed for initiating and maintaining daily 

interactions in one’s environment (Light, 1989). Functional skills have consequences that 

are beneficial to the individual and significant others in his or her life. They improve the 

functioning of the individual within his or her environment (Light, 1989). The extent to 

which communication is functional depends on the individual’s special circumstances 

and the challenges he or she has to face in his/her environment (Light, 1989). In this 

regard, what constitutes functional communication for a high school student may be 

different for those of a preschooler.  
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Prelinguistic Communication 

  Individuals with autism who do not have speech typically engage in prelinguistic 

behaviors to gain or maintain access to a preferred item. These include (a) reaching for, 

(b) pointing to, and (c) guiding a communication partner’s hands towards an object 

(Sigafoos et al., 2004). When individuals with autism are not able to communicate 

effectively, they are taught functional communication skills as the first step in 

intervention programming (Reichle, Beukelman, & Light, 2002). Also, children with 

autism often do not develop enough symbolic forms of communication and rather engage 

in challenging behaviors unless they are explicitly taught to alter those behaviors into 

intentional forms of communication (Durand, 1999).  

 Most of the prelinguistic behaviors serve communicative functions. However, 

they are often highly idiosyncratic and subtle (Drasgow, Halle, Ostrosky, & Harbers, 

1996), and may be difficult for the communicative partners to interpret (Keen, Sigafoos, 

& Woodyatt, 2001). Furthermore, some prelinguistic communication forms can also be 

socially stigmatizing (e.g., screaming, aggression, self-injury) (Sigafoos, Drasgow, Halle, 

O’Reilly, Seely-York, Edrisinha, & Andrews, 2004). It is therefore important to develop 

alternative forms of communication to replace the child’s existing prelinguistic behaviors 

(Carr & Durand, 1985; Mirenda, 1997; Sigafoos & Meikle, 1996). 

Augmentative and Alternative Communication 

 Definitions. AAC as a field has evolved in terms of practice, and technology 

(Glenen & DeCoste, 1997).  In its inception, the terms, nonverbal, non-oral, non-vocal, 

and non-speech communication were used but were discontinued because of the 

recognition that many individuals using AAC could vocalize, had oral mechanisms, and 
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in many cases had some limited speech, and so these terms did not describe them Glenen 

& DeCoste). The use of augmentative and alternative communication was proposed by 

Lloyd in 1985. The name had already been adopted by the international organization in 

1983. Eventually augmentative and alternative communication was adopted and later 

shortened to AAC. Currently the field and practice is most commonly known as AAC 

(Glennen & DeCoste, 1997). 

 AAC is a profession, a science, technology, as well as a set of devices, that support 

communication of individuals who cannot speak or write. This is reflected in the 

definitions offered by some researchers and the American Speech-Language-Hearing 

Association (ASHA; 2005). According to ASHA,  

AAC refers to an area of research, clinical and educational practice. AAC involves 

attempts to study and when necessary compensate for temporary or permanent 

impairments, activity limitations, and participation restrictions of persons with 

severe disorders of speech-language production and/or comprehension, including 

spoken and written modes of communication (ASHA, 2005, p. 1).  

This definition provides the understanding that AAC is a term used variedly to refer to a 

field of practice, a set of technological devices, and an area of research, techniques and 

strategies. Another implication from these definitions is that AAC is a field of practice 

that focuses on facilitation of communication in users.   

 Further, Beukelman and Mirenda (2005) identified AAC as a system with four 

basic components including symbols, aids, strategies, and techniques. Symbols in AAC 

can be graphic, auditory, gestural, textured, or tactile. These symbols can be unaided (e.g. 

signs, gestures, facial expression) or aided (e.g. real objects, line drawings, photographs, 
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or text).  The aided component in AAC refers to the electronic or non electronic devices 

that are used to transmit or receive messages. For example, in the PECS system the aids 

are normally pictures, line drawings, and text.  The ways that messages can be 

transmitted is the technique, which in the case of PECS and AAC involves picking up of 

a picture and handing it over to a communicative partner. The strategy refers to 

efficiency and effectiveness of the message transmission system.  According to ASHA 

(2004), these components are critical to any AAC intervention program. 

Communication Competencies for AAC Users 

 The goal of every intervention is to develop competence in users (Light, 1997). 

Light (1989) defines communication competence as the “quality or state of being 

functionally adequate in daily communication, or of having sufficient knowledge, 

judgment, and skill to communicate.” (p. 138). Therefore, communication competence 

presupposes sufficient level of communication skills to function within one’s 

environment. It does not require absolute mastery of the art of communication (Light, 

1989).   

 If AAC users are going to be competent, they have to develop competency in four 

important ways: (a) linguistic, (b) operational, (c) social, and (d) strategic. 

Communication competence enables us to achieve our goals for communication (Light, 

1997).  Linguistic skills involve expressive and receptive skills of one’s native language 

as well knowledge of the linguistic code peculiar to the user’s AAC system. These skills 

afford persons who use AAC systems the ability to understand and use symbols to 

communicate their ideas, thoughts, and feelings to others. These skills also ensure that 

users will produce the symbols expressively in their environment. Most often, the 
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linguistic code of a user’s primary language may be different from the linguistic code of 

AAC (Light, Beukelman, & Reichle, 2003). Consequently, linguistic competence for 

AAC users may include knowledge of both the native language used in his/her 

environment and special AAC symbols (Light, 1988).  

 Operational competence refers to skills in the technical, production, and operation 

of AAC systems. In other words, it involves how the user is able to manage the devices 

they are using in the communication process including the ability to turn the device on or 

off, adjust the volume, operate a scanning system etc. It may also include skills to 

produce the hand shapes, positions, orientations, or movements needed to form unaided 

symbols such as manual signs, conventional gestures, and pantomime (Light et al., 2003) 

 When AAC users attain social competence they are able to use the operational 

and linguistic tools effectively to communicate with others (Light et al., 2003). Pragmatic 

and social-relational skills are two types of social skills required for effective use of 

AAC. Pragmatic skills comprise discourse strategies (turn taking, topic initiation and 

development, cohesion, and coherence of a conversation) and communicative functions 

(e.g., requests for objects, or actions, requests for attention, protests, provisions of 

information, and requests for information). The social-relational skills, on the other hand, 

include judgment and skills in the interpersonal aspect of communication (Light, 1988).  

 Given the extent of disability of most AAC users, they will face challenges in the 

social, linguistic, and operational domains. It is strategic competence that will allow AAC 

user to overcome the challenges posed by the social, linguistic, and operational handicap 

Light et al., 2003). According to Light (1998), the AAC user needs to integrate skills 

under the four competencies in order to become a competent user. While these skills may 
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come naturally to typically developing children, for children with autism, it may be a 

challenge.  Communicative competence is a learned process requiring long term 

investment of time, commitment and hard work (Light, 1997).  

Emergence of AAC as Treatment Option for Persons with Autism 

 Communication deficits of persons with autism have been addressed partially 

through the use of AAC devices since the 1970s (Ogletree & Harn, 2001). In a historical 

review of AAC use for persons with autism, Mirenda and Erickson (2000) noted that 

early AAC applications were limited to tangible symbols, lexigrams, manual signs, and to 

some extent traditional orthographic symbols. From the 1980s on, practitioners started 

using graphic symbols such as photographs, and line drawings. Late into the 1980s and 

early 1990s, speech generating devices became options for persons with autism.  

 Currently, there are a range of AAC systems and devices available for children 

with autism (Son et al., 2006). These systems and devices fall within two categories: 

aided and unaided (Mirenda, 2003). Unaided devices do not require any external 

equipment other than the individuals’ own body and involve the use of gestures, manual 

signs, and pantomimes (Mirenda, 2003). Aided communication, on the other hand, 

requires devices that are external to the individual users, and involve the use of symbols 

such as photographs, line drawings, and even normal orthography (Mirenda, 2003). Both 

of these types of communication have been used successfully with individuals with 

autism (Mirenda) however the focus of this research is on aided communication devices 

so the discussion will be limited to the literature on the use of aided AAC devices for 

persons with autism. 
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Outcomes of AAC Interventions for Individuals Autism 

 A good number of individuals with autism experience significant benefits when 

language is augmented especially through visual modality (Mirenda, 2001). For example, 

Millar, Light, and Schlosser (2006) conducted a review of the research on both aided and 

unaided AAC interventions published between 1975 and 2003 that targeted speech 

production of individuals with developmental disabilities. Twenty-three studies were 

reviewed involving 67 persons with developmental disabilities (of which 21 participants 

were persons with autism), Millar and colleagues (2006) reported that 61% of the studies 

involved unaided AAC interventions of which 31% used non-electronic AAC systems. 

The analysis also revealed that the interventions resulted in (a) increased speech for 

majority (82%) of the participants, (b) no changes in speech production for seven (11%) 

participants, and (c) decrease in speech for five  (7%) participants. The report indicated 

further that as many as 17 (74%) of the reviewed studies did not establish experimental 

relationship between their interventions and natural speech production. Thus, it is 

difficult to say with certainty that the interventions resulted in the reported gains or lack 

thereof.  Another important finding was that AAC use does not always result in 

production of natural speech production contrary to the prevailing argument. However, 

there was adequate evidence to conclude that AAC interventions lead to communicative 

competence and language skills. 

 AAC has also been found to be effective for a range of communicative behaviors 

including requesting desired objects, attention, or access to activities. For example, 

Dyches (1998) taught four students with autism to request a drink via switch training. 

These students were taught to activate switches that played back recorded messages “can 
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I have a drink”, “I want a drink”, and “I am thirsty.” The results indicated that switch 

training can be effective for teaching persons with autism to communicate simple 

messages.  

Aided AAC techniques, including communication boards, with picture and words, 

tangible symbols, PECS, and speech generating devices (SGD) have been found to 

facilitate speech development and production in persons with autism (Mirenda, 2003). 

Son et al. (2006) compared the acquisition and preference of PECS and SGD of three 

young children with autism. The children were taught how to request using these two 

AAC systems and the rate of acquisition and individual preference for one system by the 

children were evaluated. Son and colleagues found that both devices were comparable in 

terms of rate of acquisition. However, the results were mixed in relation to child 

preference.  

 Sigafoos et al. (2003) studied the role of speech output on the maintenance of 

requesting skills, and its effect on the frequency of vocalizations during requesting 

opportunities. The participants were three children (3, 4, & 13 years old), two of whom 

were children with autism. These participants were taught to use the SGD to request for 

preferred items by pressing the SGD with the message “I want more”. After acquisition, 

the participants’ rates of requesting and vocalizations were compared across two 

conditions: (a) SGD on, and (b) SGD off. Under both conditions the participants had to 

press the SGD device to gain access to the preferred item. The only difference was that in 

the SGD off condition, there was no voice output. The results revealed no significant 

difference in rates of requesting under both conditions. Also, increased (although 

undifferentiated) vocalizations were observed in two of the participants.   
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 In a similar study, Sigafoos, Drasgow, Halle, O’Reilly, Seely-York, Edrisinha, 

and Alonzo (2004) taught two students with autism to repair communication breakdown 

using SGD. Specifically, the participants were taught to use the SGD to indicate “I want 

more” when communicative partners failed to understand their prelinguistic behaviors. 

The result revealed that both participants acquired the use of SGD for repairing 

communication breakdown and they began using the SGD to initiate requesting.  

 In a seminal study, Schepis, Reid, Behrmann, and Sutton (1998) examined the 

effects of combining SGD and naturalistic teaching procedures for increasing the 

communication interactions of four preschool children with autism. Specifically, the 

researchers evaluated the effects of SGD and naturalistic teaching on the communicative 

interactions of four young children with autism. The participants were observed during 

two classroom routines: snack and play. They found that all four participants learned to 

use the SGD to request items, respond to questions, and to make social comments during 

natural routines.    

 According to Mirenda (2001) one of the most common uses of augmented input 

strategies is pictorial or written schedules to help individuals to understand and follow 

predictable activity sequences in school and home settings. For example, Pierce and 

Schreibman, (1994) assessed the effectiveness of picture prompts as a self-management 

tool for three boys with autism (of ages 6, 8, and 9). The target behaviors taught include 

making lunch, doing laundry, laying the table, making bed, making drink, and getting 

dressed. The results indicated that all three participants learned these tasks successfully 

and were able to generalize the skills trainers.  

30 
 



Texas Tech University, Maud Selasie Dogoe, December 2008 
 

 Similarly, a picture schedule was used to teach an elementary-aged child with 

autism the steps of an independent writing task in the classroom. The researchers wanted 

to schedule instead promote independence by fading prompts provided by classroom 

aides and using pictorial activity prompts instead. The results indicated that the student 

used the picture prompts success fully for managing his classroom tasks (Hall, 

McClannahan, & Krantz, 1995). 

 These studies have also demonstrated that AAC techniques have many benefits 

for individuals with autism of varied ages including increasing their participation in daily 

routines, expanding the repertoire of their communication behaviors, and developing 

intentional and symbolic abilities. For school-age children AAC enabled their access to 

interaction with peers and school curriculum, and in the adolescent and adult population, 

AAC has provided access to independent living and participation in community activities. 

The facilitative effect of AAC may be due to the fact that it involves using symbolic 

presentations, which are visual and iconic. PECS is one of the AAC strategies that are 

heavily dependent on the use of aided symbols.  

The Picture Exchange Communication System 

 PECS is an aided AAC technique that has been developed in the Delaware 

Autistic Program by Bondy and Frost (1994) to teach nonverbal individuals with autism 

functional communication skills. PECS combines evidence-based procedures such as 

choice and preference, time delay, environmental arrangement, and differential 

reinforcement into the teaching protocol (Kravits et al., 2002). PECS does not have any 

prerequisite skill requirements such as imitation or attentional abilities, and it requires 
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few complex motor movements. In addition, no additional language system is required 

for communicating with PECS (Charlop-Christy, et al., 2002). 

PECS is different from other important communication training programs such as 

verbal training and sign language in two important areas: (a) PECS training is based on 

child initiation and generalization processes that are embedded in the teaching protocol 

by teaching the trainees to request multiple items with many communicative partners in 

different settings, and (b) the students are taught to be persistent in their communication 

(Schwartz, Garfinkle and Bauer, 1998). Additionally, while other communication 

teaching methods involve teaching responding to verbal commands, PECS begins with 

requesting for preferred items and needs, which may be more motivating for the students 

(Ganz, Cook, Corbin-Newsome, Bourgeois, & Flores, 2005).  

 PECS has been accepted and used internationally and nationally in clinical and 

other settings for children with autism. The popularity of PECS can be explained by the 

fact that it is relatively simple to use and teach, inexpensive, and may facilitate speech 

(Schwartz et al., 1998). PECS is portable: it can be learned and used in many settings. 

Additionally, PECS has been found to be taught and learned rapidly (Charlop-Christy et 

al., 2002).  

Phases of PECS Training  

 PECS is designed to teach the nonverbal child to use functional communicative 

behaviors to request desired objects, which are reinforced by the presentation of the 

desired object by a communicative partner (Howlin, Gordon, Pasco, Wade, and Charman, 

2007). Consequently, the first step in PECS training process is to identify objects that 

may serve as reinforcers for the responses of the child (Bondy & Frost, 1994). In this 
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process, the child is offered a variety of items to determine which he or she chooses most 

often. After a comprehensive assessment of items that are reinforcing for the child, the 

PECS training is conducted in a series of six phases, each with its own specific goal. Two 

trainers are required during Phases I and II: a communicative partner, and one who is 

standing behind and physically prompting the learner. Phase I (the picture exchange) 

involves teaching the individual to pick up the picture of a desired item and hand it over 

to the communicative partner in exchange for the desired item.  

 The focus of Phase II is to create distance between the communicative partner and 

the student, the student and target picture. Therefore, the student is taught to get a picture 

from a communication binder which has been removed away from him/her, walk to the 

communicative partner, and persist in handing it to the communicative partner who had 

moved across the room. The main outcome of Phase III is for the student to learn to 

discriminate between pictures and chose the picture that is needed for communicating a 

specific need or desire. Consequently, in this phase the student is taught to discriminate 

between varieties of pictures and to match pictures with preferred items.  

 Phase IV aims at teaching the student to construct complete sentences using “I 

want” sentence strips. That is, the student takes a sentence starter “I want” from the 

communication book, places it on a sentence strip, places the preferred items’ picture on 

the strip, and exchanges the whole sentence. This process is taught using backward 

chaining procedure where the trainer models the entire sentence first and teaches the 

student the component processes. Phase V involves training the student to answer direct 

questions such as “what do you want?”, and finally in Phase VI the training focuses on 

commenting and answering questions such as “what do you see?” (Bondy & Frost, 1994).  
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Effect of PECS on Functional Communication Skills  

The first published report about the outcome of PECS on functional 

communication skills was by Bondy and Frost (1994). Their retrospective descriptive 

account of outcomes of PECS training for 85 children (5 years old and younger) with no 

functional communication and educationally classified as having autism over a 5-year 

period, suggested that more than 95% of participants learned to exchange two or more 

pictures for desired items. Almost all learned to exchange at least one picture within one 

month of PECS training. Further, 39 of the 66 children who used PECS for more than one 

year acquired speech as the only means of communication, and 25 of the 66 used a 

combination of speech and PECS. While these reports were encouraging, they were based 

on descriptive data, there was no reliable evidence to support the fact that PECS caused 

such changes. Also, the reports have been rendered in retrospect by researchers who had 

vested interest in PECS, which makes one wonder if the accounts were reliable.  

Liddle (2001) presented another descriptive account of the impact of PECS on 21 

children with autism and severe intellectual impairment. The results indicated that 19 of 

the 20 participants who completed PECS training learned to use PECS to request desired 

items, and 11 of the 20 children learned to use sentence strips to request items. Of the 11, 

eight learned to request items or to comment on things of interest using one to four 

symbols or pictures to. One of the 11 children was requesting items with two symbols or 

pictures. The remaining nine of the 20 children improved their ability to interact with 

others, and two of the nine learned to use sentence strips. In addition, some of the 

children increased their use of spoken language. Again, this was a descriptive report with 

several internal and external validity problems.  
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 In another retrospective descriptive study, Schwartz, Garfinkle, and Bauer (1998) 

conducted two studies in which they assessed the effects of PECS on preschool children 

with autism and pervasive developmental disorders not otherwise specified (PDD-NOS), 

and other developmental disabilities. In the first study, the researchers sought to evaluate 

the rate of PECS acquisition. The participants were 31 children of ages ranging from 

three to six years who were enrolled in a university affiliated preschool program over a 

period of four years. These children were not all enrolled in the program at the same time 

and those who were enrolled at the same time were at differing levels of PECS 

acquisition. The training sessions occurred in the children’s classrooms and were 

conducted according to the specifications in the PECS training manual. The results 

showed that all 31 children learned to use all phases of PECS with adults and peers 

within an average of 14 months.  

 In the second study, Schwartz and associates (1998) recruited 18 of the 31 

children used in the previous study and followed them for a year. The purpose of this 

study was to examine the effects of PECS on the overall communication abilities of 

children in preschool settings as well as the use of spoken language and multiple 

communicative forms. At the end of training the investigators found that the number of 

unprompted spoken language used increased in about 44% of participants from an 

average of 12 to 40. Also there were increases in other areas of communicative behaviors 

such as requests, protests, comments, and responses across trained and untrained settings 

and functions. A major limitation of this study is that it was not experimental and as such 

could not reliably establish functional relationship between PECS acquisition and the 

reported changes in communicative behaviors.  
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Other researchers followed with experimental studies examining the effects of 

PECS on spontaneous or functional communication. For example, Kravits et al. (2002) 

studied the effect of PECS on the spontaneous communication skill of a six-year-old 

female student with autism across the home and school settings. The participant’s 

developmental age was reported as 2 to 2.5 years on the Psychoeducational Profile- 

Revised (PEP-R). She only made one to two word utterances when prompted, her speech 

was unintelligible, and the frequency of initiation was very low. Specifically, the authors 

sought to (a) evaluate the effectiveness of PECS on spontaneous communication of the 

participant, (b) determine the feasibility of the use of PECS by the mother, classroom 

teacher, and peers across home and school settings, and (c) establish the effects of PECS 

combined with social skills training on social interaction behaviors within a multiple 

baseline design across settings study. The study was conducted in the participant’s home 

during leisure and snack time and at the school during play periods with peers. Training 

comprised the standard PECS procedures Phases’ I through III. The findings revealed an 

increase in total frequency of spontaneous language (using icons or icons plus 

verbalization) across settings and across communicative partners (mother, teacher and 

peers), and in social interaction with peers.   

These results were similar to reports from Bondy and Frost (1994) and  Schwartz 

et al. (1998) that PECS acquisition and use of PECS result in spontaneous speech. These 

investigators have expanded the PECS literature by coupling the home and the school as 

intervention settings. There were however, few areas of concern regarding this study. 

First, only one participant was used so the findings could not be generalized. Second, 
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since PECS was combined with social skills training, it was not clear the extent to which 

PECS contributed to the social outcomes resulting from the intervention.  

Ganz and Simpson (2004) evaluated the efficacy of PECS in increasing functional 

communication of three participants with autism, in terms of the number of words used in 

making verbal requests, the complexity of utterances, and decreased non-word 

vocalizations. The participants were of ages ranging from three to seven years. Prior to 

the study, participant one could say about five words including her name and rote count 

to 10 but not consistently. Participants two and three could say over 20 and 30 words 

respectively but did not use them functionally and spontaneously, and could not answer 

“wh” questions. The study was conducted in each student’s classroom. Training was 

implemented according to the standard procedures phases I through IV of PECS. The 

results indicated that all three participants mastered the PECS system rapidly (an average 

of 23 sessions; 346 trials) and showed improvements in the number of words used to 

make requests per trial, and mean length of utterances. The participants were also able to 

generalize the skills across trainers. This study broadened the literature on PECS by 

measuring words per trial and complexity of utterances. However, it had a few 

weaknesses: the research design did not include collection of baseline data resulting in 

inability to determine the actual entry skill of these participants. Additionally, the 

researchers did not verify the functioning level of the participants prior to intervention 

but depended on teacher reports.  

In another study, Marckel, Neef, and Ferreri (2006) expanded the literature on the 

use of PECS by evaluating the effectiveness of training two young children with autism 

to improvise when communicating with PECS, and the extent to which training resulted 
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in generalized use of the improvisation to request for items for which specific symbols 

were not available. The two participants were four and five years old respectively. The 

study was conducted in their respective homes. The improvisation training was 

implemented across three descriptors: functions, colors, and shapes. For example, an 

improvised request comprised of a sentence strip “I want” and one or more of the 

descriptors that matched the desired item.  Consequently, “I want” + “eat” +“circle + 

“black and white” were used to request for Oreo cookies during a probe and correct 

responses were recorded for functions, shapes and colors. The results showed that the 

children learned to make improvised requests and the rate of improvised request 

increased steadily throughout training. Further, the participants were able to generalize 

improvisation within stimulus classes but not across classes. For example, the children 

could generalize among food items but not for nonfood items. A limitation of this study is 

that it was based on the assumption that the participants were already proficient in PECS 

use, yet the researchers did not assess participant’s use of the symbols of the preferred 

items used in the study. Therefore, readers have no way of knowing the extent to which 

prior knowledge of the symbols for the preferred items impacted performance on 

improvisation probes. 

Tincani, Crozier, and Alazetta (2006) investigated the effects of PECS on 

manding and speech development of two male school-aged children with autism (10 

years 2 months and 11 years, 9 months old). Ticani and colleagues found that PECS use 

resulted in increased independent manding, which was generalized to the classroom 

teacher. One of the two students developed speech during Phase IV of the training. In 

order to confirm whether the reinforcement procedures in Phase IV of PECS training had 
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a functional relationship with speech development and/or increased speech, Tincani, et 

al., 2006) added a third student to the previous two and taught him PECS through Phase 

IV. The investigators discovered that this third student demonstrated speech only when 

the reinforcement procedures to promote speech in Phase IV were implemented; thus 

confirming their research question that phase four of PECS training had a functional 

relationship with speech development and/or increased speech. 

 Yokoyama, Naoi, and Yamamoto (2006) also used a single subject multiple-

baseline design across participants and a changing criterion design within participants to 

determine the efficacy of PECS on the acquisition of basic communication skills of three 

Japanese children with autism (ages 5 to 8 years) who had no expressive and/or receptive 

language skills. Only one of the participants had an experience with PECS (could request 

for one item) prior to this study. The authors also investigated whether the verbal 

behavior acquired through the use of PECS was under the functional control of a mand, 

and whether the acquired skills would be maintained and generalized. Training sessions 

were conducted in a university unit for one of the students while for the other two, 

training sessions were conducted in their homes. PECS training was based on the 

procedure outlined in the training manual (Phases I through IV) (Frost & Bondy, 2002). 

The results indicated that all three participants acquired PECS use, and were able to 

maintain and generalize PECS use across settings and people. The assessment of the 

mand function also revealed that the use of PECS was under the control of a mand. This 

study demonstrated that PECS can be successfully taught to individuals with severely 

limited language skills. However, the training setting for two of the participants was in 

their homes, and the researchers did not discuss how they controlled the home 
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environment to make sure that their training was solely responsible for the changes in 

PECS use and acquisition. 

Randomized controlled trials (RCT) provide stronger evidence of the functional 

relationship between intervention and outcome. Howlin et al. (2007) used the RCT to 

verify if providing expert training and consultation in the use of PECS to teachers of non-

verbal students with autism would result in increases in spontaneous communication, 

PECS use, and speech for children who receive PECS treatment. The classrooms of 

participating teachers and their students with autism were the units of randomization. In 

all, three groups emerged from the randomization; immediate treatment group, delayed 

treatment group, and the non-treatment group. The participants included 84 elementary 

school children with mean age of 6.8 years, who were attending autism specific schools 

in the UK. The treatment consisted of a two-day workshop for teachers in addition to six 

half-day, school-based training sessions and over five months expert consultation. All 

assessments and treatment sessions were conducted in school setting. The results 

indicated that PECS use increased significantly immediately after treatment in terms of 

student initiations and picture exchange. There was also some increase in teacher training 

effectiveness. However, there were no increases in frequency of speech, and treatment 

effects were not maintained after treatment. By using RCT, these authors have expanded 

the PECS research base in terms of research methods and designs, yet information 

regarding the functioning level of the students, and the background of the participating 

teachers was not available to facilitate replication.  

There were a group of investigators who examined the effects of PECS on a range 

of behaviors. Charlop-Christy et al. (2002) used a multiple baseline across participants 
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design to evaluate the effects of PECS training on spoken language in the form of 

imitative and spontaneous speech and other behaviors including social communication 

(cooperative play, joint attention, requesting, eye contact, and initiation) and problem 

behaviors (tantrums, grabbing, out-of-seat, and disruptions) of three elementary school 

students with autism who were enrolled in an after school program. The participants were 

between ages three years, seven months and 12 years, and were enrolled in a biweekly 

afterschool behavioral treatment program. All participants had extensive training in 

verbal speech but had not been successful.  The training sessions (PECS, free-play, and 

academic) were conducted in settings that were similar to settings in which the children 

would eventually perform the skills. The results indicated that the participants mastered 

the use of PECS rapidly (an average of 170 minutes with a range of 165 to 176 minutes 

on an average of 246 trials).  The investigators noted that even though the participants 

met criterion, the number of sessions to criterion varied through the six phases, and 

progress was more rapid through Phases III and IV (4 to 8 minutes; 8 to 16  trials), while 

Phases II and IV took more time and trials (31 to 89 minutes; 45 to 108 trials). In 

addition, social skills improved, and speech use increased simultaneously as problems 

behaviors reduced. Beside the limitations inherent in all single subject research designs 

(i.e., small sample size), the only identifiable limitation of this study was the lack of 

information on the intellectual functioning level of the participants, which does not allow 

readers to determine which children may be talkers and which typically would not.  

Effects of PECS Combined with Other Intervention Procedures 

 In a few studies, PECS was either modified and/or combined with other 

interventions or procedures. Dooley, Wilczenski, and Torem (2001) demonstrated the use 
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of functional behavior assessment to identify the use of PECS as part of a behavior 

support plan to reduce aberrant behavior of a preschool-aged student with pervasive 

developmental disorders (PDD).  The behaviors comprised hitting, kicking, crying, and 

screaming. The intervention comprised two conditions: PECS alone intervention and 

PECS and pretzels intervention. In the PECS and pretzels intervention, the participant 

was rewarded upon completion of a task. In the PECS alone condition however, the 

pretzel reward was withdrawn. The findings revealed a concurrent decrease in aggression 

and increase in compliant behavior occurred in the PECS alone condition. This study 

expanded the literature on PECS use by combining PECS and functional assessment; 

however, the experimental evidence was not rigorous. In the first place, only one 

individual was used, and the research design was not clearly indentified. The design 

resembles an alternating treatment design yet the pretzel reward did not seem to play any 

active role in the intervention. Consequently, no firm conclusions can be drawn about the 

effects of PECS. 

In a group study, Carr and Felce (2007) investigated the effects of PECS on the 

communicative interactions between students and their teachers. The experimental group 

included 24 children with autism between three and seven years of age who were 

receiving special education services in various classrooms across South Wales. They 

lived within 50 miles distance from the investigators. The control group consisted of 17 

children of same age group, and who were also receiving special education services in 

schools outside the 50-mile limit from the investigators made up the control group. One 

of the inclusionary criteria used stipulated that participants must not have received any 

prior PECS training beyond Phase I. Five children in the control group and five in the 
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PECS group were observed to have used single words during at least one observation. 

The remaining children had not been observed to have used words prior to participating 

in the study. Each participant in the PECS group was provided with a personal 

communication folder and a collection of Velcro-backed colored pictures depicting 

preferred items. Each participant received 15 hours of PECS training three to four days 

per week over four to five weeks from the researchers in his or her own classroom up to 

phase III.  The communicative behavior of each participant was recorded and evaluated 

based on (a) the frequency and type of spontaneous child-to-child communication, and 

(b) frequency and type of adult-to-child communications with subsequent child 

responses. The evaluation comprised a within-subject and between-group measures in 

order to determine the growth of the individual as well as the effects of treatment on the 

PECS groups in relation to the control group. The investigators measured interobserver 

reliability during 56 % of the observation sessions. The results indicated that three 

children in the PECS group who had already spoken increased their total words after 

treatment. Also, two children who did not speak at all during baseline phase produced 

spoken words after treatment. On the other hand, in the control group, four children 

experienced decrease in their word production, and one child had marginal increase in 

total words produced. Within this group, none of the children produced spoken words 

during treatment if they were not already speaking. This study represents one of the few 

group studies conducted with PECS training, and adequate experimental control. 

The Effects of PECS on Behavior 

A number of studies have established a relationship between changes in 

communication skills resulting from PECS use and changes in aberrant behavior and 
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autistic related idiosyncrasies. Bondy and Frost (1994) compared the Autism Behavior 

Checklist (ABC; Krug, Arick, & Almond, 1978) scores of 41 children at the beginning of 

PECS training and the mode of communication they used after many years in school. 

They found that even though all participants had comparable ABC scores prior to PECS 

training, their ABC scores varied depending on whether they developed speech as a result 

of the training, are using a combination of PECS and speech, or PECS only. Children 

who developed speech and were using speech as the sole means of communication had 

significant reduction in their ABC scores. The group of children who were using a mix of 

speech and picture system had a modest reduction in their ABC score, while those who 

remained on the picture system alone had minimal reduction in their ABC scores.  This 

study has provided insight into the outcome of PECS on behaviors of children with 

autism. However, this study was descriptive so there was no way to validate that the 

gains reported were the result of PECS training since there was no empirical basis for the 

reports. 

Frea, Vittimberga, and Koegel (2001) evaluated the effectiveness of PECS for 

teaching a 4-year old nonverbal boy with autism, who was engaged in aggressive 

behaviors towards both adults and peers using a multiple baseline design across settings 

study. A functional analysis indicated that the aggression was a preferred activity for the 

participant. The purpose of the intervention was to allow the participant to make choices 

using PECS for preferred items during typical classroom play activities. The participant 

was taught PECS Phases I through III according to the procedures described in PECS 

manual by Bondy and Frost (1994). Each time the participant requested a preferred item, 

he was given the item and given time to quickly consume the item.  
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Frea et al. (2001) found a reduction in aggressive behaviors following PECS use 

across all settings.  This result although promising, emerged from a single case. Only one 

participant was used and the design was a multiple baseline across activity settings within 

one classroom.  Additionally, the reduction in aggression could have been due to the 

choice-making and reinforcement procedures rather than PECS use.  Further research is 

needed to strengthen the findings of this study. 

Similarly, Anderson, Moore, and Bourne (2007), in a single subject ABCD design 

study, taught a six-year-old boy with autism functional communication using PECS while 

measuring simultaneous change in behaviors not targeted by the PECS intervention. 

Specifically, the investigators tested the hypothesis that after PECS training there would 

be positive changes in other nontargeted behaviors such as initiation, play skills, and 

decreased level of stereotypical behavior. The training sessions took place in the boy’s 

home. There was compliance training prior to PECS training and PECS training was 

carried out through Phase IV. The results indicated that PECS training resulted in 

increases in requesting, and concomitant behaviors such as initiation, play, vocabulary, 

and decrease in stereotypical behavior and TV watching.  

The findings of this study are in line with those of Charlop-Christy et al. (2002). 

However, there are two limitations of the study worth discussing. First, the impact of 

PECS training was not assessed but rather the changes in related nontargeted behaviors. 

Second, the fact that there was compliance training before PECS leaves one to question 

whether the observed behaviors were totally resulting from PECS training.  
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Effects of PECS Compared with Other Communication Intervention Programs 

Some of the studies sought to determine the relative effectiveness of PECS and 

other communication training methods. One of the most comprehensive studies to have 

compared PECS and another aided communication strategy was conducted by Lancioni, 

O’Reilly, Cuvo, Singh, Sigafoos, et al. (2007). These investigators conducted a review of 

studies that used PECS and SGD to teach requesting to persons with developmental 

disabilities. Thirty-seven studies were identified, analyzed, and classified into three 

groups: studies that dealt with PECS alone (n=17), SGD only (n=16), and studies that 

compared the efficacy of PECS and SGD (n=4). Studies that used PECS had a total of 

173 participants. Of the 173, 170 participants successfully learned to use PECS for 

functional communication to various degrees ranging from exchanging at least a picture a 

preferred item to using sentences. The reports from studies that assessed the relative 

efficacy of PECS and SGD indicated all the 11 participants were successful at using both 

systems to communicate wants and none of the two systems was superior to the other.  

Tincani (2004) examined the relative effectiveness of PECS and sign language on 

the acquisition of mands for two elementary-age students with autism in a single subject 

alternative treatment design study. The researcher also examined the effects of 

acquisition of sign language and PECS as a function of preexisting motor skills. The 

participants were 5 years 10 months and 6 years 8 months old, and were enrolled in a 

self-contained classroom for students with multiple disabilities. Both could not use 

functional speech and used gestures as their primary means of communication. Phases I 

through III of PECS training was conducted according to standard procedures. The 

results were mixed. One student (with preexisting motor skill) produced more requests as 
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a result of sign language training, while the other student (with no preexisting motor 

skill) produced more independent requests as a result of PECS training. The results also 

indicated that for students with preexisting motor skills sign language may be more 

appropriate while for those with low or no preexisting motor skills, PECS may be the 

most effective training program.  Interestingly, sign language resulted in more word 

vocalizations for the older of the two participants so it is not known how much 

maturation had to do with the variance in performance.  Another point that might have 

influenced performance was the level of intellectual functioning. The investigators did 

not report the IQ data for both participants but only one, therefore, it is unknown if there 

were differences in the level of functioning. 

In the same vein, Chambers and Rehfeldt (2003) compared the efficacy of PECS 

and sign language training on the acquisition of mand of four adults with severe mental 

retardation in an alternating treatment design study. The researchers also sought to 

determine if adults with severe developmental disabilities would acquire mand skills 

using PECS. The participants (two males and two females) were of ages 19, 26, 36, and 

40 years respectively with IQs in the severe mental retardation range (2, 27, 18, and 24).  

All training was conducted in a classroom of the developmental training center 

participants were attending. The participants were taught four mands each using both 

PECS (phases I to III) and manual sign (three phases), and their effects compared based 

on participants’ performances on the number of training trials to mastery, generalization 

across settings, and number of mands emitted per training session. The results indicated 

that PECS was superior to sign language on the acquisition of mands. Two of the four 

participants acquired mand skills successfully for both PECS and manual sign.  Three of 
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the four participants acquired mands for four items on fewer session to criterion using 

PECS than sign language. The results also indicated that PECS facilitated generalization 

across settings than manual sign.  The fact that two of the four participants acquired 

mands using both manual signing and PECS indicated that both could be effective. This 

brings into relevance the findings of Tincani (2004) that the question of whether PECS or 

sign language is more effective depends on individual characteristics. One other issue to 

consider regarding the validity of the findings of this study was that the participants were 

not followed through daily activities to determine whether signing or PECS was the 

system of choice. 

Yoder and Stone (2006) conducted a randomized comparison of the efficacy of 

PECS and responsive education and prelinguistic milieu teaching (RPMT). The 

participants were recruited based on the following criteria: (a) they were between the 

ages of 18 and 60 months, (b) they had been diagnosed with autistic disorder or PDD-

NOS, (c) used fewer than 10 words during all three communication samples, and (d) 

passed hearing screenings. One hundred and twenty participants were recruited but only 

36 participated in the study.  The researchers tested the hypotheses that (a) the RPMT 

would be superior to the PECS in promoting generalized object exchange turn taking, (b) 

the PECS would be superior to RPMT in facilitating requests, and (c) the RPMT would 

be superior to PECS in promoting initiating joint attention, particularly in children with 

preexisting ability to initiate joint attention. The participants were assigned to two 

groups: 19 for PECS and 17 to the RPMT group. All training sessions took place in a 

university clinic.  The results confirmed the hypotheses that the RMPT increased object 

exchange turns more than PECS, and PECS increased requests more than RPMT.  Even 
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though the participants experienced growth in initiating joint attention with both PECS 

and RPMT, RPMT was superior to PECS in initiating joint attention especially in 

participants who had at least seven initiating joint attention acts. This finding was not 

surprising since RPMT is based on responsive education which capitalizes on early 

interaction between caregivers and their infants; a behavior that is reported to facilitate 

the development of  joint attention, which  has been found to be crucial to the 

development of social communicative behaviors in young children (Light et al, 2003).  

Effects of PECS Training on Adults 

 Most of the studies on the effectiveness of PECS training has been conducted on 

young children with autism (Stoner et al., 2006). However, Stoner and colleagues have 

demonstrated that PECS is an effective communication training program for individuals 

of varied ages and developmental disabilities. In a modified ABAB single subject design 

study, Stoner et al. examined the effect of PECS training on five nonspeaking adults with 

developmental disabilities who did not have functional communication, and were living 

in a residential facility. All participants had a primary diagnosis of mental retardation but 

participated fully in community activities such as shopping, recreational activities etc. 

The training comprised standard PECS procedures through Phase IV. The findings 

revealed that three of the five participants completed the PECS training successfully and 

rapidly (in 20 sessions) through Phase IV. Two participants were not very successful: one 

could not move through Phase II, while the second progressed slowly through Phase III 

and so were not considered by the investigators as benefiting from the PECS training.  

The training in PECS enhanced the participants’ choice-making skills, and all three who 

reached Phase IV of PECS training generalized the skills to one community setting 
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(restaurant).  This study contributed to the PECS research base by extending PECS use to 

nonverbal adults who had functional communication needs. The researchers enumerated 

limitations to the study including the fact that training did not cover Phases V and VI of 

PECS, generalization probes were not in a variety of community settings, training was 

not conducted by residential facility staff, and there was no maintenance data collected.  

 One limitation overlooked by the investigators is the design used. The 

investigators used the withdrawal design, which might have affected skill acquisition of 

some of the participants. Additionally, training started for two participants in January and 

for the remaining three, training started in April. Could it be that the two who started 

training in January were the two unsuccessful ones or vice versa? One wonders.  

Similarly, Rosales and Rehfeldt (2007), in a multiple probe across participants 

design study, taught two adults with severe mental retardation and no functional 

communication skills to use PECS for functional communication. The ages were 34 and 

58 years old with IQs of 36 and 24 respectively. Specifically, these investigators wanted 

to determine if the participants would request for objects needed to complete a chained 

task, and if they did, whether they would prefer using pictures rather than text in the 

absence of reinforcement.  Training sessions happened in the classroom or kitchen of the 

participants’ training center through Phase III of PECS.   

The results indicated that the participants were able to acquire mands in 27 trials 

and to request for objects needed to complete the chained task, and they chose to use text 

rather than pictures for communicating their needs even without reinforcement. During 

the maintenance phase (one month after training), the participants vocally requested for 

items on the entire test trials. This is a groundbreaking study (i.e., using PECS to 
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complete chained tasks) however, the investigators did not evaluated procedural integrity 

data.  Further, only three derived mands were established for each participant. What 

would have been the results if more mands were established for each individual? 

Effects of PECS on Persons with Autism with Comorbid Sensory Disabilities 

A couple of studies specifically examined the effectiveness of PECS for 

individuals with comorbid conditions of autism and sensory disabilities, For example, 

Malandraki and Okalidou (2007) reported evaluating the efficacy of PECS as a mode of 

communication for a 10-year-old boy with co-morbid conditions of autism and hearing 

impairment. The participant had been enrolled for three years in a residential school for 

the deaf and hard of hearing. The communication program used in the school was total 

communication. He was receiving instructions in Greek sign language, finger spelling, 

and written language. PECS instruction was conducted in varied settings of the 

residential school including a speech therapy room and the classroom.  

Training generally followed the standard protocol through phase six but was 

modified to accommodate the participant’s hearing loss and writing ability. For example, 

in order to facilitate functional use of writing pictures were gradually replaced by written 

words in Phase I. Also, all verbal praises were replaced with nonverbal means such as 

simultaneous use of Greek sign language, exaggerated facial expressions clapping, as 

well as shoulder patting. Phase IV was also extended to ensure that the participant 

acquires spontaneous use of PECS.  

The results indicated that within four months, the participant learned to use PECS 

to communicate spontaneously. In addition, PECS acquisition resulted in vocalizations 

and social interactions with peers and adults. A few limitations of this study worth 
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mentioning include the use of only one participant in the study and the research design 

that was not clearly identified. Also, there was no functional relationship established 

between the intervention and the outcomes. Additionally, no procedural integrity data 

were collected. 

 In a more recent study, Lund and Troha (2008) reported a single subject design 

study in which they taught three adolescents aged 12 to 17 years who had comorbid 

conditions of autism and blindness, a modified version of PECS for making requests. 

These researchers wanted to find out the effectiveness of a modified version of PECS 

instructional strategy combined with tactile symbols for children with autism and visual 

impairment. The following skills were taught within the PECS program: (a) symbol 

exchange, (b) distance and persistence, and (c) discrimination. These correspond with 

PECS Phase I, II, and III. The modifications included the  use of one communicative 

partner, and one symbol. A modified most-to-least prompting procedure was used due to 

the participants’ history of having learning challenges with the typical least-to-most 

prompt procedure.  The criterion for mastery was 80% across two consecutive training 

sessions. The results indicated that one of the two participants completed all these phases 

successfully in 17 sessions, while a second participant completed Phase I in 17 sessions, 

and the third participants was showing progress at Phase I in 27th session.  

 Tien (2008) conducted a synthesis of studies that focused on evaluating the 

effectiveness of PECS for individuals with autism. Thirteen studies were evaluated. Of 

the 13, 12 (92%), were single subject design studies involving 125 participants of ages 

ranging from 1 to 12 years. Tien reported that PECS was trained in natural settings such 

as home and schools by investigators or trained personnel in all the 13 studies. Nine 
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studies of the 12 reported the number of trained phases, and the outcomes measured 

included (a) rate of acquisition, (b) frequency of spontaneous requests, (c) method and 

function of communication, (d) number of pictures or spoken words used, (e) frequency 

of problem behavior, and (f) incidence of frustration exhibited by participant. Further, all 

studies reported positive communication outcomes for their participants. Specifically, the 

studies reported (a) successful use of PECS as a communication tool, (b) increase in 

overall level of communication and language, (c) increase in spontaneous 

language/speech/imitation, (d) increase in initiations of communication, and (e) increase 

in mean length of utterance. The investigator also found that studies that evaluated 

follow-up data reported maintenance of trained PECS behaviors. Furthermore, the rate of 

PECS acquisition was found to be relatively faster than other modes of communication, 

and also the preferred method of communication for most participants.  

 It is obvious from the literature that publications on PECS began with a few 

anecdotal and descriptive reports (Bondy & Frost, 1994; Schwartz, Garfinkle, & Bauer, 

1998). Currently, the body of published research on PECS is still small however; the 

research that has been published so far is promising (Simpson, 2005) and encouraging 

(Stoner et al., 2006). The majority of the studies found are single subject designs (n=14). 

There have been some descriptive studies (n=4), and some group design studies (n=4), 

two of which are randomized control trial design studies (Yoder & Stone, 2006; Howlin 

et al., 2007). Although PECS turned out to facilitate speech in some of the participants in 

the reviewed studies as reported by the investigators, the main advantage of PECS is that 

it facilitates communication intent and initiation.  
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 Overall, studies on PECS answered five categories of questions: (a) whether 

PECS is effective for functional communication, (b) what are the collateral effects of 

PECS on individuals with functional communication impairments? (c) what is the 

relative efficacy of PECS with other procedures or programs? (d) what is the functional 

relationships between different aspects of the PECS program? and (e) whether PECS 

training facilitates functional communication in nonverbal adults.   

The findings emanating from these questions have shown that PECS resulted in 

rapid acquisition of functional communication system (Malandraki & Okalidou, 2007; 

Ganz & Simpson, 2004; Kravits et al., 2002; Schwartz et al., 1998).  Further, PECS use 

has been demonstrated to result in increased speech (Charlop-Christy et al., 2002; Ganz 

& Simpson, 2004), decreased problem behaviors (Charlop-Christy et al; Frea, et al., 

2001), and improved social interactions (Charlop-Christy et al.), and increased initiation 

and play skills, and decreased in stereotypical behaviors (Anderson & Moore, 2006). 

 Furthermore, PECS has been compared with sign language and found to lead to 

more independent requesting than sign language (Tincani, 2004).  Even though the 

majority of the studies on PECS have been conducted with people with autism, PECS has 

also been found to be effective for teaching functional communication to people with 

profound hearing loss (Malandraki & Okalidou, 2006), and mental retardation (Rosales & 

Rehfeldt, 2006; Stoner et al., 2006). Also, PECS research has been conducted primarily 

among preschool and school age populations. Yet studies have shown that it is effective 

for adults as well (Rosales & Rehfeldt, 2006; Stoner et al., 2006). This may be due to the 

fact that there are more children with communication difficulties than adults. There are 
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also indications that PECS training may result in speech use as a result of the 

reinforcement procedures in Phase IV of the training (Tincani et al. 2006).  

 One other point worth noting is that only three of the 14 studies reported the IQ of 

their participants (Chambers & Rehfeldt, 2003; Tincani, 2004; Rosales and Rehfeldt, 

2007). Anderson and Shames (2006) pointed out that the main reason IQ is not reported 

in social communication research is that it is difficult to determine the intellectual 

functioning of non-verbal individuals. Researchers have alluded to the fact that the 

research base supporting PECS use is limited, and it is based on studies with 

methodological inadequacies (Magiati & Howlin; Howlin et al. 2007).  

 Nevertheless, the majority of studies reviewed used more than one participant and 

the single subject designs used involved some replications. For example, six studies used 

the multiple baseline design (Charlop-Christy, et al. 2002; Frea, et al. 2001; Kravits, et 

al., 2002; Marckel, et al. 2006; Tincani et al., 2006; Yokoyama et al. 2006). The 

remaining seven studies used one of the following: alternating treatment design (Tincani, 

2004; Anderson, Moore, & Bourne, 2007), multiple probe design (Rosales & Rehfeldt, 

2007), withdrawal design (Stoner et al. 2006), or changing criterion design (Ganz & 

Simpson, 2004). Additionally, six of the 13 studies reported generalization data, but only 

one study (Tincani, 2004) reported social validity.   

 From the literature, it is obvious that all of the reviewed studies have used PECS 

to teach requesting in one form or the other. The bulk of research on PECS taught 

communication requesting. However, generalization measures were reported in only 

about 50% of published single subject research (Charlop-Christy, et al. 2002; Frea, et al. 

2001; Kravits, et al., 2002; Marckel, et al. 2006; Tincani et al., 2006; Yokoyama et al. 
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2006). Yet in only one study did the investigators (Marckel et al. 2006) report 

generalization across all three measures: (a) items, (b) persons, and (c) settings. Even in 

this study, the items used in both training and generalization were within the same 

stimulus classes. There has not been a report of systematic evaluation of acquired PECS 

skills under all these conditions. Most importantly, the question of whether after 

acquiring PECS skills, young children will be able to use PECS skills to request items 

different in function and in form from those used during training has not been explored. 

For example, if food items were used during training can young children with autism 

apply the skill to request for activities such as mom reading their favorite book to them or 

watching TV? This question and others are at the heart of ensuring appropriate use of 

new acquired PECS skills. There is therefore a need for research that adopts a 

comprehensive approach to generalization. 

Conceptual Framework 

 The aim of this study is to document the changes in the communicative requesting 

as direct function of PECS intervention for three persons with autism.  Communication 

has been defined differently by various people. While some scholars define 

communication as an event where none of the communicative partners need to be 

conscious of the intent to communicate, others specify the necessity for a purposeful 

intent (Granlund & Olsson, 1999). Halle and Meadan (2007) described communication as 

occurring in the context of an interaction between a speaker and a listener. Thus, a 

communication act is only successful when the communicative intention of the speaker is 

the same as the communicative function interpreted by the listener. Communication 

within this framework will be conceptualized as a process where two or more people 
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exchange symbols in an attempt to establish shared meaning (Alant, 2005). From this 

standpoint, communication is considered as an intentional phenomenon in which the 

person communicating is aware of his/her own intention to communicate. 

Intentional Communication Functions  

 The development of intentionality precedes language development (Halle & 

Meadan, 2007). Ogletree and Wetherby (1992) suggested three functions of intentional 

communication: (a) behavior regulation (i.e., to request or reject an object/action by 

pointing to it), (b) social interaction — to request a social routine (e.g., a child will 

request to be lifted by opening arms when mother arrives from work), (c) joint attention 

— to request information or comment (e.g. a child might point to the sky to direct 

mother’s attention to an airplane. Halle and Meadan (2007) suggested that children with 

autism and developmental disorders who have limited speech communicate for behavior 

regulation (requesting and rejection) utilizing prelinguistic behaviors, which may be 

difficult to understand. Thus, their attempts at communication often result in 

communication breakdowns. When faced with communication breakdowns, children rely 

on repair strategies such as repeating, or modifying the initial communication act in order 

to generate the desired result, indicating a level of persistence.  Communicative repairs 

are early indicators of intentional communication. From a clinical perspective, repair 

strategies are important for persons with autism because they become their primary mode 

of influencing people in their environment especially if their prelinguistic communicative 

behaviors are not intelligible enough (Halle & Meadan, 2007). Communicative repair 

strategies are important from theoretical perspective because of their relationship to 

intentionality (Halle & Meadan, 2007).  
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 The concept of intentionality is reflected in functional communication because it 

involves teaching skills that can be used to express basic needs and wants. This involves 

the individual manipulating the behavior of the communicative partner to obtain desired 

outcomes (Reichle et al., 1987). Functional communications skills enable the speaker to 

gain access to desired items through the mediation of a speaker (Sigafos, Dragow, 

Reichle, O’Reilly, Green, & Tait, 2004). As a result, functional communication skills 

benefit the speaker more than the communicative partner (Sigafoos et al.).  Functional 

communication skills typically taught in most communication intervention programs are 

in the form of requesting and rejecting skills. These skills are most often directed towards 

requesting of desired items or activities or rejection of undesired objects or activities 

using one or more AAC modes such as gestures, manual signs, and or the use of picture-

based communication systems (Sigafoos et al. 2004).  

 Response Class, Response Competition and Functional Equivalence. Functional 

communication interventions are directed toward replacing inefficient prelinguistic 

behaviors with more acceptable or more intelligible forms of behavior (Sigafoos et al. 

2004).  Prelinguistic behaviors can be organized into response classes (Halle & Meadan, 

2007).  A response class is a collection of behaviors that are topographically different 

may have the same effect on the environment (Lalli, Mace, Wohn, &Livezy, 1995). The 

implication is that, although the form of the behaviors may be different, they are all 

maintained by the same consequence or reinforcer. When different behaviors are 

maintained by the same consequence, they are said to be functionally equivalent.  Thus 

for the participants in this study, whether they reach for, pull someone towards a desired 

object, yell, hit, scream, or throw tantrum, they may be exhibiting behaviors that are 
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functionally equivalent.  All though each of these behaviors is different topographically, 

they have a common function: gain access to a desired object/activity (positive 

reinforcement). Therefore, these behaviors constitute a response class in which they are 

functionally equivalent (Halle & Meadan, 2007). 

 Requesting typically results in positive reinforcement (Sigafoos et al., 2004) 

irrespective of the form of behavior. If all these behaviors produce the same result, given 

similar situation, each of these behaviors will be competing with one another (Halle & 

Meadan, 2007).  Depending on the situation, one of the behaviors (the one the child 

thinks will produce the desired result) will be expressed. The behavior expressed is 

regarded as the most efficient one for that particular situation. One can consider the 

behaviors in the response class to be arranged in a hierarchy of probability for that 

particular situation (Halle & Meadan, 2007).  

 There are factors that may affect the efficiency of a response: (a) response effort, 

(b) schedule of reinforcement, (c) immediacy of response, (d) quality of the 

reinforcement, and (e) probability of punishment (Lalli, et. al., 1995). Response effort 

refers to the physical or emotional effort required to produce that response. Schedule of 

reinforcement is the number of times the response must be emitted to produce a 

reinforcement. Immediacy of reinforcement describes the amount of time between the 

behavior and the outcome. Quality refers to the magnitude of the reinforcement, and 

history of reinforcement entails how that particular behavior has been rewarded in the 

past ((Lalli, et al., 1995).  Of all these factors, it is only the first factor (response effort) 

that is under the control of the child (speaker), the other four are determined by the 

communicative partner (Halle & Meadan). 
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 The relevance of this framework for the study is that teaching functional 

communication results in replacement of prelinguistic behaviors (Sigafoos et al., 2004). 

For this study, these prelinguistic behaviors and the replacement behavior (exchanging 

picture) are directed towards requesting for desired items. If the child has been requesting 

items using a particular behavior and is now taught a new behavior, the two behaviors 

belong to the same response class, and so will be in competition with one another for 

expression. It therefore behooves the therapist to identify functionally equivalent 

alternative behavior, that may be topographically different from the undesirable behavior 

and yet belonging to same response class. As a result, the concepts of response class, 

response competition, and response efficiency become relevant in any intervention 

designed for teaching new communicative behaviors (Halle & Meadan, 2007). These 

factors are critical issues in determining the quality of reinforcer and the schedule of 

reinforcement.  

Effectiveness Research 

 Schlosser (2003) classified the effects of an intervention under three categories (a) 

intermediate effects, (b) instrumental effects, and (c) ultimate effects. Intermediate effects 

are those that serve as prelude to other interventions. For instance, the effects of training 

for compliance may precede an intervention aimed at training for the use of a speech 

generating device. Instrumental effects are changes resulting in effects that were not 

specifically targeted and therefore form the basis for a subsequent intervention. A case in 

point is that in which Beukelman noted that the use of a two-switch-scanning technique 

by a child led to improved spelling and written expressions: two skills that are helpful for 

a future Morse Code-based intervention (Schlosser, 2003).   
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 The third category, which is relevant for this study is ultimate effects. Researchers 

who want to measure ultimate effects monitor changes that correspond to the target goals 

and objectives of the intervention and once the target goals and objectives of the 

intervention are attained, the intervention may be terminated (Schlosser, 2003). The 

objective of the current study was to teach three children with autism to use a pictured-

based AAC system (PECS) for requesting desired items across stimulus classes, 

communicative partners and settings. Consequently, the success of the study, and the 

effectiveness of the intervention will be assessed by whether its objectives and purpose 

have been achieved. 

Purpose of Study 

 This study sought to examine the effects of PECS on requesting skills of three 

young children with autism. The main focus of the study was to demonstrate that any 

change in skill levels of these children are the direct result of the PECS intervention.  

Research Questions 

In order to meet the stated purpose of this study, two questions were examined: 

a) Will the children with autism acquire the use of PECS? Once acquired,  

b) Will the children use PECS across stimulus classes, communicative partners and 

settings? 

c) Will the acquired PECS skills be maintained overtime? 

Significance of the Study 

 Requesting is one of the earliest communicative functions to emerge in typical 

children (Sigafoos et al. 2004).  It is therefore reasonable that requesting will be 

emphasized when beginning communication intervention for persons with 
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communication impairments.  This study is significant for a number of reasons: first, 

because requesting is one of the earliest communicative functions to emerge, it must 

be one of the prelinguistic behaviors already in the child’s repertoire. Second, because 

there are a number of things in individual’s environment they may desire to gain 

access to each day, the natural environment offers countless opportunities for 

communicating a requesting response (Sigafoos et al., 2004). Thus, teaching 

requesting function is socially valid.  

 Third, the prelinguistic behaviors that most individuals with disabilities use for 

requesting are not socially acceptable and therefore, stigmatizing to the individual so 

there is the need to replace those with more socially acceptable forms. Fourth, if 

socially acceptable forms of requesting are not taught, individuals will continue to use 

prelinguistic forms that may be unintelligible to others in the environment; thereby 

depriving them of opportunities for independent living. Furthermore, since parents are 

the primary caregivers and much more communication takes place in home settings 

than others, especially for young children, it is very important to involve parents in 

any communication training program. This study will provide parents with the 

knowledge base for implementing PECS in the home and other settings. Finally, this 

study will expand the research base of PECS.  
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CHAPTER THREE 

METHODS  

 The purpose of this study was to evaluate the rate of PECS acquisition and 

effectiveness of PECS for teaching requesting, specifically to find out (a) whether 

children with autism would acquire requesting skills using PECS, (b) once the skills were 

acquired, whether the participants would be able to generalize the requesting skill across 

items groups, persons, and settings, and (c) whether the skills would be maintained over 

time. This chapter describes the research questions, participants, setting/context, 

materials, variables, procedures, interobserver agreement, treatment integrity, social 

validity, and data analysis techniques used in this research study.  

Participants 

Selection Criteria  

 Three young children (two boys and one girl) with autism participated in this 

study. The following criteria were used in selecting the participants:  

1. Lack of socially acceptable communicative forms of requesting,  

2. No previous exposure to AAC intervention using PECS,  

3. Ability to pick up pictures in exchange for objects,  

4. A diagnosis of autism and/or a related developmental disability including 

intellectual impairment and multiple disabilities, and  

5. An expressive language vocabulary of 10 or less words.  

 After obtaining approval of study from the Texas Tech University Institutional 

Review Board (IRB) an invitation-to-participate notice was sent to parents of children 

with ASD who were on the mailing lists of the South Plains Autism Network (SPAN) 

and the Burkhart Center for Autism Education and Research. As a result of that 

63 
 



Texas Tech University, Maud Selasie Dogoe, December 2008 
 

invitation, six parents expressed interest in the participation of their children. However, 

only three were found to meet the inclusionary criteria. For instance, one of the children 

was found to have already been trained in PECS up to Phase III, in the case of two others, 

the parents could not commit to the required number of days or lived too far away from 

the city of Lubbock and so could not commute given the current high cost of gasoline. 

 Once the parents were identified, the investigator (supported by two faculty 

members) conducted an orientation meeting for the parents to explain the subject criteria, 

purpose of the study, and the timeline of the study. Following the orientation, parents and 

legal guardians of participants were given an informed consent letter (Appendix B) to 

sign. Each child selected was either medically or educationally diagnosed with autism.   

Participant Characteristics 

 Brooke. Brooke was three years, eight months old at the time the study began. She 

was living with both parents and her newborn baby sister. Brooke was enrolled in an 

early childhood program located in an elementary school building, where she received 

speech therapy and occupational therapy. Brooke was diagnosed with autism by a 

pediatrician at the age of three years. Brooke’s most current assessment confirmed the 

autism diagnosis with an index of 100 on the Gilliam Autism Rating Scale- Second 

Edition ( GARS-2: Gilliam, 2006), and standard scores of 47, 64, 61, and 72 on 

communication, daily living skills, socialization skills and motor skills respectively with 

an composite score of 58. Brooke was also diagnosed with significant sleep disturbance 

and gastro intestinal problems. Prior assessments including the Developmental Profile II 

(Alpern, Boll, & Shearer, 2000) conducted at 36 months of age specified an IQ age 

equivalence of 33 months for Brooke and communication age equivalence of 8 months. 
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The Vineland Adaptive Behavior Scale (VABS: Sparrow, Balla, & Cicchetti, 1984) 

yielded a communication score of 51 and adaptive composite of 52. Brooke’s IEP goals 

stipulated acquisition of appropriate communication using AAC.   

 Further information provided by Brooke’s mother prior to participation in this 

study showed that Brooke had an expressive vocabulary of four words, and basically 

communicated needs and wants primarily through idiosyncratic means: physically 

moving to the desired item, pulling an adult towards the item and in case of 

communication breakdown threw herself on the floor banging her head. The 

investigator’s observation during the course of training indicated that Brooke had two 

words that she was consistently using: “okay okay” and “wait”. In addition, Brooke is 

very friendly, compliant and active but gets easily frustrated.  

Ray. Ray is five years, one-month old male with diagnosis of autism. His autism 

quotient on the GARS (Gilliam, 2006) was 102. The information gathered from Ray’s 

IEP indicates that he was nonverbal with vision and hearing within normal limits. Ray’s 

intellectual functioning as measured by the Battelle Developmental Inventory-Second 

Edition (Newborg, 2004) was 80. His expressive and receptive language skill age 

equivalent scores are 6-month and 16-month by parent and teacher reports on 

Developmental Profiles-II (Alpern et al., 2000), respectively. Ray scored 53 for 

communication, 56 for daily living, 57 for socialization and 67 for motor skills on the 

VABS (Sparrow et al., 1984). Ray also attained a scaled score of 1 in all assessment areas 

on the Adaptive Behavior Assessment System II Parent Form (Harrison & Oakland, 

2003). 
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 Observations made by the researcher and information from his mother indicate 

that Ray does not have any functional vocabulary although he makes vocalizations 

constantly.  Ray was enrolled in a Head Start program where he was receiving 

educational and related services from teachers, speech pathologists, and occupational 

therapists. According to Ray’s mom, although Ray was receiving speech services, he has 

not received any AAC services prior to this study.    

 Tony. At the time of this study, Tony was three years, eight months old. He was 

diagnosed with autism, lack of coordination and speech delays by a pediatric doctor. In 

addition to the autism, speech delay and lack of coordination diagnoses the report from 

the pediatrician indicate that Tony has hyperactivity and impulsivity. Tony was enrolled 

in an early childhood program (PPCD) and was receiving special education and related 

services such as speech and occupational therapy. He lives with both parents and two 

siblings. According to a report from his pediatrician, Tony’s expressive language age 

performance profile on the Rossetti Infant-Toddler Language Scale (Rossetti, 2006) at the 

age of 42 months was within 0 to 3 months range with splinter skills up to 15 to 18 

months. Tony’s IEP goal in the area of communication was for him to request items such 

as food and water. Tony had a vocabulary of up to ten words and phrases that he used 

appropriately, which were intelligible to strangers. However, according to a parental 

report, he would rather point or grab items he desired and when he got frustrated due to 

communication breakdown, would hit and kick. Tony had been recently diagnosed by a 

pediatrician and so has not yet had the battery of tests that the first two participants have 

had.  
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Settings 

 Training sessions were conducted in a university suite located within the College 

of Education building of Texas Tech University, the home, and community settings.  

Training sessions that took place at the university were conducted in a room with child-

sized tables and chairs that enabled the trainer and the child to sit facing each other. This 

room also had a one-way mirror thus allowing parents to observe the sessions without 

any distraction. The days and times of training were scheduled at the convenience of the 

families of the participants. For one of the participants (Ray), a few sessions of Phase II 

were conducted in the home because the parents could not bring him to the university. 

These sessions were conducted in the family living room, which contained living room 

furniture and TV with no other distracting objects beside those needed for training. 

During these training sessions, the participant had his siblings playing in other parts of 

the house so he would get an item travel to his siblings for some time, come back to the 

living room, give the item back to the trainer, travel to the communication book, and back 

to the trainer. 

 The generalization probes were conducted at the university, home, a school 

campus, and a community park. Generalization across persons probes were conducted in 

the university suite, while generalizations across settings and stimulus classes occurred in 

the home, a school campus and a community park respectively for the individual 

participants. The original plan was to conduct the generalization across stimulus classes 

and setting probe sessions in the park however, even through a preference assessment 

indicated that Ray exhibited preference for some playground toys at the park, he was too 

distracted. The decision was therefore made to conduct the probes in the home setting. 
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Brooke, on the other hand, performed well at the park. Tony’s generalization across 

setting began at the park but he would rather play with the playground equipment instead 

of the items being used for the probe so the session was moved to the entrance of a 

neighborhood elementary school close to the park. 

Trainers 

 PECS training trials were conducted by the principal trainer: a graduate student in 

special education who participated in a two-day PECS training and therefore conversant 

with PECS procedures as outlined in the training manual. Generalized PECS use in the 

home setting was conducted by the mothers at home. However, for generalization across 

communicative partner probes, various individuals were used based on recommendations 

of the parents, and were trained by the principal trainer. For Ray, his older sisters and 

teacher served as the communicative partner during the generalization probes. In the case 

of Brooke, a neighbor and a family friend acted as the communicative partners. All data 

were collected by the principal trainer except that fellow graduate students helped to 

collect data during the procedural integrity and interrater reliability sessions. Tony also 

had his older sister as his communicative partner. 

Materials 

 Materials used comprised snack items and small toys identified through a 

preference assessment. Items that were accepted by the children for 80% or more of 

presentations were considered as preferred and used as stimulus items. Snack items for 

Ray included Reese’s pieces, Pringles potato chips, Kool-Aid, and cookies, For Brooke, 

M&Ms, Lays Stax potato chips, Hersey milk chocolate, coca cola, and candy pop were 
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the snack items of preference while for Tony, they included M&Ms, Hershey’s kisses, 

and potato chips.  

 Brooke loved to play with a bunch of small items she could sort by colors. Thus 

her toy items included worms (made of plastic soft stretchable material), magnetic rods, 

spiky balls, dice, and polished stones. Play items for Ray include a flying disk (a 

stretchable soft disk with blinking lights), worms, magnetic rods, and music maker (a 

wooden sound making toy). For Tony, soccer ball, worms, magnetic rods, fire truck, 

police car were his preferred play items. Other materials used included 2” by 2” 

laminated photographs of preferred items, a communication book (a three-ring binder 

with several strips of Velcro), preferred items, data collection sheets (see Appendices F 

through I), a timer, and pencil/markers for marking correct or incorrect responses.  

Dependent Variables 

 The dependent variable was PECS acquisition and PECS use for requesting 

desired items. The two dependent measures evaluated during training sessions were: (a) 

percentage correct responses, and (b) number of trials to criterion. First, to calculate the 

percentage correct response for each participant, two types of responses were recorded: 

independent and prompted. An independent response was recorded when the child 

requested an item (handed the correct picture to the trainer) within 10 seconds after the 

presentation of the items without any prompt. A prompted response was recorded when 

the child did not make a request until the delivery of a physical prompt such as touching 

some part of the participant’s elbow, wrist, hand, or pointing to a picture by the trainer. 

For each participant, data was collected on the number of sessions and trials to criterion 

to evaluate the rate of PECS acquisition. During generalization phases, the data were 
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collected on the percentage of correct responses of requesting with untrained items (that 

are different in function and form from trained items), persons other than the trainer, and 

settings different from those in which training was implemented.  

Independent Variable 

 The independent variable was PECS training Phases I through IIIB. PECS was 

taught and assessed under clinical conditions in a university suite. The first phase (how to 

communicate) involved teaching the child to pick up the picture of a desired item and 

hand it over to the communicative partner (trainer) in exchange for a desired item. Phase 

II (distance and persistence) aimed at teaching the participant to travel and find the 

communicative partner, gain her attention, and exchange the picture for the 

corresponding item. In the second phase the children were taught to get a picture from a 

communication binder which had been moved away from him/her, walk to the 

communicative partner, and persist in handing it to the communicative partner who was 

sitting across the room.  

 The main outcome of Phase III was for the child to learn to discriminate between 

pictures and chose the picture that was needed for communicating a specific need or 

desire. Consequently, in this phase the children were taught to discriminate between 

varieties of pictures and to match pictures with preferred items. Phase III consist of two 

phases: IIIA and IIIB. Phase IIIA involved discriminating between the picture of a 

desired item and a distracter. Phase IIIB on the other hand comprised discriminating 

among pictures of desired items. The array of pictures used for the discrimination training 

ranged from two to 10.  
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Experimental Design 

 The single-subject delayed multiple baseline (Cooper, Heron, & Heward, 2007) 

across participants design was used in this study to examine the effects of PECS. By 

using the delayed multiple baseline design, it was possible to begin baseline and 

intervention phases for the first two participants before adding a third participant later in 

the course of the study.  The baseline and treatment of the third participant was delayed 

because just when the study began, the participant traveled with his parents. As in any 

multiple baseline design, skill levels at baseline and intervention phases were compared, 

and experimental control was established among and within participants by the changing 

levels of skills during the intervention phase.  

 However, it was not possible to use the data of the third participant to “verify 

predictions” (Cooper et al., 2007) established in the baseline and intervention of the first 

two participants due to the delayed baseline. The first step of this design was to evaluate 

the skill levels of target behavior under baseline conditions until stable trend levels were 

established. The intervention was then applied to the participant whose baseline stabilized 

first while monitoring the responses of the other subject(s) under baseline conditions. 

 When the first participant attained criterion during the first session, the 

intervention was applied in a staggered fashion until all participants received treatment. 

The effects of the independent variable are demonstrated by the change in trend levels 

during the intervention phase (Tawney & Gast, 1984). In the current study, the third 

participant joined the study several weeks after intervention began for the first two 

participants. Generalization probes were administered immediately following training. 
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Overview of Procedure 

 Prior to training, there was an orientation meeting at which parents were briefed 

about procedures involved in the PECS training and to answer their questions. Each 

parent was asked to complete a checklist (Appendix C) of food items and activity items 

(small toys and other manipulative) that were reinforcing for his/her child. They were 

also asked to complete the Child Personal Data Form (Appendix D) and to provide a list 

of words their child had been observed to utter. The items identified by parents were 

subjected to a preference assessment through the direct observation method.  After the 

preference assessment, a baseline probe was conducted to determine the skill levels of the 

participants prior to training. Training was conducted according to the procedures for 

teaching the various phases of PECS outlined in the second edition of the PECS Training 

Manual by Bondy and Frost (2002).  

 The study comprised five phases: (a) preference assessment, (b) baseline, (c) 

intervention, (d) generalization, and (e) follow-up. First, preference assessment was 

conducted to determine food and small toy items that were reinforcing to the participants 

and those that were not. Second, baseline probes were conducted to determine the 

participants’ levels of requesting skills, and to ensure that the participants did not already 

have the skills to be taught in their repertoire: specifically, how to communicate using 

PECS. A trial was marked successful if the student was able to scan for the picture of a 

preferred food or toy item in/on the communication book, pulled it off the book, reached, 

and released it into the hands of the trainer for the desired item. If, on the other hand, the 

student was not able to do that, then the trial was marked as unsuccessful. In that case, the 

trial was started all over again and the participant was provided the necessary prompts to 
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perform the skill successfully. The trainer then began another trial with another item. In 

the case where the participant engaged in aberrant behavior, the session was stopped until 

the participant calmed down. Third, participants were required to reach a criterion of 80% 

correct response during three consecutive sessions in each phase before he or she could 

proceed to the next PECS phase. Fourth, three generalization probes were conducted 

across three conditions (settings, persons, and stimulus groups) for the first two 

participants, and two probes for the third participant. Fifth, follow-up probes were 

conducted at variable amounts of weeks after training sessions for each of the 

participants. 

Stimulus Preference Assessment 

 The purpose of a stimulus preference assessment is to systematically identify 

(Hagopian, Long, & Rush, 2004) stimuli (food and toy items) that will serve as potential 

reinforcers for the participants to initiate communication. This involved a two-step 

procedure comprising indirect and direct measures. Indirect measures were based on 

information from parents acquired through informal interviews and a checklist. The direct 

measure on the other hand was implemented by the researcher by examining the 

preference of the participants towards specific stimuli.  

 Indirect Measure. First, parents were interviewed about activity and food items 

that were likely to be reinforcing to the participants. The parents were then given a 

checklist to indicate food and small toy items that their children were more likely to 

willingly work to get (See Appendix C). Parents were also encouraged to bring along 

toys and food items for the direct assessment. However, most of the items were provided 

by the investigator based on information from parents. 
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 Direct Measure. After the informal assessment, the investigator then conducted 

direct assessment to verify the reinforcing effects of the identified items by presenting 

one item at a time (Pace et al., 1985) to the participant randomly in ten-trial blocks of 

three ten-minute sessions. When the participant reached for an item, he or she was given 

a small amount of the item (if it was an edible) or 10 to 15 seconds to interact with the 

object (if toy item). When a child failed to reach for an item, the researcher waited for 

five seconds before presenting another item. This process was repeated until three to five 

highly preferred food and toy items were identified. Items that were included in this study 

were chosen by the participant 80% or more of the opportunities in which they were 

presented. At the end of the assessment, items that were confirmed as reinforcing to each 

participant were arranged in a rank order from the most preferred to the least preferred 

(see Appendix C for data sheet), both groups of items were used during the treatment 

phase. Three or more items from each category were identified as highly preferred for 

each participant. The results of the preference assessment are presented in Figures 1, 2, 

and 3.  

 For generalization across stimulus classes probes, parents were asked to identify 

activities that their children were likely to participate in.  The trainer then conducted a 

direct observation by observing the child in the activity at least once with the parent or 

another family member at the park.  For Brooke, the preferred items were the swing, sand 

play set (bucket, molds, spade), and the slide. Ray preferred the slide, and swing. Tony’s 

preferred items included the slide, climber, see-saw, and a sand digging equipment.  

 Figure 1 represents the preference assessment results for Brooke. The most 

preferred food items for Brooke included M&Ms (100%), coca cola (100%), potato chips 
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(100%), chocolate (100%), and candy pop (90%) respectively. While toy items include 

worms (100%), magnetic rods (90%), spiky ball (90%), polished stones (80%), and dice 

(80%). 
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Figure 1. Preference Assessment Results for Brooke 

 

 Figure 2 represents preference assessment results for Ray. As indicated by the 

graph, Reese’s Pieces (100%), and Pringles potato chips (100%) were the most preferred 

food items for Ray followed by Kool Aid (90%) and cookies (80%) respectively. For toy 

items, flying disks (100%) and worms (100%) were at the top of the list with magnetic 

rods (90%) and music maker (80%) in the third and fourth positions of the hierarchy.  
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Figure 2. Preference Assessment Results for Ray 

  

 The third participant, Tony’s items of preference are shown in Figure 3 below.  

Over all, three food items and five toy items were identified as preferred by Tony. The 

two top food items included Potato chips (100%), Hershey’s chocolate kisses (100%). 

M&Ms was the third in the order with 90% acceptance. The item on the top of the 

hierarchy for toy items was a group of worms (100%). This was followed by a ball 

(90%), which Tony loved to play (pass) with, magnetic rods (100%), and a fire truck 

(90%). A train was at the bottom of the list with 80% acceptance.  
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Figure 3. Preference Assessment Results for Tony 

 

Data Collection Procedure 

 Each PECS training session was 15 minutes in duration for each participant. 

Training sessions were scheduled and modified at the parents’ convenience.  

However, all sessions were conducted in the afternoons and at the same time three times 

a week except for the third participant (Tony) whose parent could only schedule two days 

in the week. Training began with the participant whose data trend stabilized first 

(Brooke) during baseline. The trainer created opportunities for requesting during each 

session and recorded the type of response made by the participants (i.e., independent or 

prompted performance and the level of prompting needed to perform the skill). 

Responses were recorded for each participant during each trial and session of the study. 

 Percentage correct of requesting responses were calculated for each session by 
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summing the total independent responses and dividing it by the total number of trials in 

that session, and multiplying the calculated number by 100. The number of trials required 

for the child to reach criterion (e.g., 80 % of trials performed correctly for three 

consecutive sessions) was also computed to determine the rate of acquisition of each 

phase and the entire training. Only independent responses counted towards calculating 

the percent correct response to criterion.  

When a child reached criterion at Phase IIIB, generalization probes across 

persons, settings and item groups were conducted with both edible and small toy items in 

different settings to determine if the participants were able to generalize requesting to 

untrained contexts and persons or whether PECS use was limited to only the trained items 

and settings in which training was conducted. The responses were recorded in the same 

manner as during Phase I of the training sessions. Two follow-up sessions were 

conducted a variable number of weeks after training for each participants  

Baseline 

 During baseline, the investigator took repeated measures of the participant’s skill 

level at communicative requesting of preferred items to establish data trends prior to 

intervention. The trainer placed either a food item or activity item within the view of the 

participant but out of his/her reach. A communication book containing the corresponding 

pictures of these items was also placed in front of the participant. The trainer waited for 

five seconds for the participant to make a request by physically reaching for the item or 

through any prelinguistic behavior (e.g. grabbing, holding the hand of the adult towards 

the item etc.) in his or her repertoire. The participant was given the requested item upon 
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request. Regardless of the displayed behavior, no physical or verbal prompts or models 

were provided during this phase.  

PECS Training 

 PECS was taught using prompting, shaping, backward chaining and differential 

reinforcement as specified in the PECS protocol by Frost and Bondy (2000). This 

protocol comprised six phases (each targeting a different communication skill): (a) how 

to communicate, (b) distance and persistence, (c) discrimination, (d) sentence structure, 

(e) responsive requesting, and (f) commenting.  Each phase has its own instructional 

procedure and correction procedure and set of data that needed to be collected. For the 

purpose of this study however, training was limited to Phases I through III. 

Phase I  

 This phase involved teaching participants how to communicate. The objective for 

this phase was for the participant, upon seeing highly preferred item, to pick up a picture 

of the item, reach toward the communication partner and release the picture into the 

communicative partner’s hand. The communicative partner in turn would give the student 

the item that the participant was asking for. The idea was for the student to learn to 

initiate communication. The researcher (communicative partner) sat in front of the 

student holding a preferred item in one hand. The second trainer (prompter) stood behind 

the participant. When the participant reached for the item, the communicative partner 

opened the other hand and aligned it in front of the hand holding the item. The prompter, 

standing behind the student, gently guided the participant’s hands to pick up the picture, 

reach towards the open hands of the communicative partner and release the picture into 

the communicative partner’s hand. No verbal prompting was used in this phase. The 
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communicative partner gave the item to the student. If it was an edible, the participant 

was allowed some time to eat it. If on the other hand, it was a toy, he/or she was allowed 

to play with the item for a couple of minutes before the next trial begun. The second 

trainer gradually withdrew the prompt until the participant was able to independently pick 

up a picture of a desired item, reach and release it into the hands of a communicative 

partner for 80% of opportunities (data sheet Appendix G). If at any point during the 

procedure the child committed an error, the prompter took the child back to the last step 

in the sequence that he/she performed correctly and provided the needed assistance for 

completing the sequence. No participant was required to sit at the table as proscribed by 

the PECS training manual. Rather, they were allowed to move about to and from the 

communicative partner and back to their chosen location. Consequently, all the 

participants began travelling before they got to Phase II. For one of the participants, some 

of the sessions were even conducted on the floor. 

Phase II 

 In Phase I, the participant has already learned to exchange pictures for desired 

items. Consequently, in the current phase, the aim was to teach the participant to travel to 

his communication book, pull out a picture, go to the trainer, get the trainer’s attention, 

and release the picture into the hands of the trainer. The teaching strategy used in this 

phase was shaping (teaching new behaviors by reinforcing gradual approximations of the 

end behavior from trial to trial). To begin this phase, the picture of the desired item was 

placed on a communication book. The communicative partner sat some distance away 

from the table on which the communication book was placed and the child, holding the 

desired item. When the child reached for the item, but was not able to reach the 
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communication partner, the second trainer provided physical prompts for him/her to 

move or stretch (depending on the distance created during that particular trial), reach the 

communicative partner, and release the picture into her hand in order to get the item. Just 

as in the previous phase, there was no verbal prompting in this phase, the second trainer 

stood behind just in case the participant needed prompting.  The distance between the 

communication partner, the book, and the participant was gradually increased to create a 

reasonable distance that the training setting would allow. The participant was considered 

to have reached criterion on that phase when he/she was able to independently move from 

his/her location to the communication book and back to the communicative partner to 

complete the exchange cycle 80 % of the time during three consecutive sessions (see data 

sheet Appendix G).  

Phase III 

  Phase III was designed to teach picture discrimination. This phase comprises two 

stages described in the PECS training manual as Phases IIIA and IIIB. Although both 

phases involve discrimination, they are different in terms of the type and range of 

pictures that must be discriminated among. In Phase IIIA, the learner was taught to 

discriminate between pictures of a desired and an undesired item.  While in Phase IIIB, 

the learner was required to choose among multiple pictures of highly preferred items. 

Since the skills to be learned in these two phases differ, they have been treated as two 

different phases in this study.  

 Phase IIIA. This phase involved only the participant and the communicative 

partner. The teaching strategy followed the discrete trial instruction format. In Phase 

IIIA, the trainer placed two pictures (highly preferred and a non preferred item) on the 
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communication book. The participant was expected to select one picture (the preferred) 

and give it to the communicative partner. The communicative partner then gave the item 

to the participant. There was a short time given to the participant to consume (eat, 

manipulate, or play with) the item. When the student committed an error, he/she was 

made to repeat the trial with prompts from the trainer (pointing) to the correct picture, 

holding an open hand near the picture and blocking access to the incorrect picture. The 

student was expected to pick the correct picture and give it to the communicative partner 

for the desired item.  If he/she was successful, the communicative partner praised the 

participant without giving the item. After this error correction procedure, the 

communicative partner repeated the trials. When the participant got it correct, he/she was 

given the item. The response was recorded as successful if the participant independently 

selected a picture and its corresponding preferred item (data sheet Appendix H). The 

communicative partner gradually increased the number of pictures that must be 

discriminated among. The student reached criterion if he or she was able to successfully 

pick a highly preferred item during at least 80% of trials during three consecutive 

sessions. 

 Phase IIIB.  The skill to be learned in Phase IIIB involved discriminating among 

an array of items that have been preferred identified as preferred. The range of pictures to 

discriminate among increased in response to the performance of the participants. Since 

this phase involved discriminating among items that were either highly desirable or 

tolerable by the participant, the procedure involved a correspondent check (presenting the 

item and observing the participant’s reaction) to ensure that the participant picked the 

picture of the item that he/she actually wanted. If the participant reacted negatively to the 
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item that was presented, it was assumed that he/she chose the wrong picture, the trial was 

considered as unsuccessful. A participant reached criterion if he/she picked the correct 

picture independently 80% of the trials during three consecutive sessions. 

Generalization  

 The purpose of this session was to determine if the participating children could 

perform the acquired skills with different communicative partners (persons), in different 

settings (settings), and with items different in function and form from those trained 

(stimulus classes).  Generalization probes were conducted after mastery of Phase IIIB of 

PECS. As in the training sessions, the communicative partner sat or stood across from the 

participant and presented a preferred item to the participant one at a time. There were no 

physical prompts or models provided. Data were collected and recorded as in the training 

phase. The skills assessed in each probe were (a) picking up a picture from the 

communication book, (b) reaching for the hand of the communication partner, and (c) 

releasing the picture into the hands of the communicative partner and receiving the item.  

 A minimum of three probes were conducted for each of the three conditions and 

they were 15 minutes long just as in the training sessions. Two sessions of data were 

collected on the same day with a minimum of 10 minutes interval. Since some of the 

items used in the probes were too large or not movable to be presented (e.g. slide, see-

saw, climber and a big rock), the pictures were put in the communication book and 

shown to the participants to pick what or where they wanted to play and they were taken 

only to the item which picture was presented. If the participant rejected the item he or she 

was taken back to the communication book to pick the correct item in which case the trial 

was scored as incorrect. 
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Generalization across Persons 

 The generalization across persons data were collected just as in the training phase. 

The indicator for a successful trial was for the participant to pick up the picture of the 

desired item, reach for the hands of the communication partner, release the picture and 

receive the item. Since parents were encouraged from the start to implement PECS trials 

with their children at home, they were not used as communication partners in the probes. 

Rather, neighbors, family friends and siblings were used.  

 Brooke. The procedures and expectations for the generalization were the same as 

in the case of Ray. However, for Brooke, two different partners were used: a neighbor 

and a family friend because mom could not get the same person to come for all probe 

sessions. Consequently, two probe sessions were conducted with each of the 

communicative partners making four data points for Brooke against three data points for 

Ray, and two for Tony. 

 Ray. For Ray, the trainer was his 7-year old sister. The sessions were conducted in 

the same room as during the intervention phase. Prior to this session, the sister was 

trained by allowing her to watch the training sessions from the observing room 

throughout most of the training sessions and then directly in a one-to-one session. During 

the probe sessions, the investigator sat across to provide promptings to the sister in case 

she needed it, while mom and another sibling observed through the one-way mirror. 

Three probes were conducted over three 15 minute sessions over two days.  

 Tony. Tony’s 10-year old sister played the role of the communication partner. She 

was trained prior to implementing the phase. In addition, the investigator was sitting 

across from the room in case she needed prompting.  The communication book contained 

84 
 



Texas Tech University, Maud Selasie Dogoe, December 2008 
 

eight pictures in the first session but was increased to 10 pictures by Tony himself during 

the second session.  

Generalization across Settings  

 The generalization across settings probes were conducted to determine if the 

participants would be able to use PECS behaviors for making requests in settings 

different from those in which training was conducted. The procedures were the same as 

in the generalization across persons probes except that the investigator acted as the 

communicative partner. The items used were the same items used during training.  

 Brooke. Brooke’s data was collected at the community park with the trained 

items. Although there were many other people at the park, the sessions were conducted at 

a bench in a quiet area of the park. The probes involved selecting from an array size of 

eight. 

 Ray. Ray’s generalization across settings data were collected in the home and 

park. A session was conducted in the living room area and the backyard respectively. The 

third session was conducted in the sand pit at a community park in the presence of Ray’s 

mother, siblings, school teacher, and the teacher’s son. The array size was three because 

that was size he was able to handle at the end of training. 

 Tony. Tony’s generalization probes were conducted in a neighborhood elementary 

school across from the park where Brooke and Ray’s probes were administered. The 

probes were conducted in the hallway of the school because it was difficult for Tony to 

focus at the park. He would rather play with the park equipment. The probes were 

conducted in the presence of Tony’s siblings and mother. 
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Generalization across Stimulus Classes 

 The procedures for these probes were a little different from those of 

generalization across persons and settings in a fundamental way: the reinforcer was not 

delivered immediately upon the release of the picture because the items were large 

playground equipment. Rather, upon the release of the picture into the hands of the 

communicative partner, the participant was given a verbal praise and taken to the item. If 

the participant reacted negatively to the item, he/she was taken back to the 

communication book to make another choice. 

 Brooke. These sessions were conducted at the same park as for the generalization 

across settings. All sessions occurred in the morning when the weather was more 

tolerable. The items included large play ground equipment such as swing, slide, climbers, 

see-saw, and sand play toys (bucket, spade, sand molds, and sieve). There were a number 

of other people in the park. However, there were only four people within the immediate 

environment including Brooke, mom, baby sister, and the trainer.   

 Ray. The items used for Ray included trampoline, picture book, number blocks, 

and large play ground toys such as swing, slide, and climber. The probe sessions occurred 

in the home and two different community parks. During the first two sessions, Ray’s 

mom and two siblings were around. Mom was sitting by while the two others were 

playing in different parts of the living room. The living room contained sitting room 

furniture and a television set so there was a lot of free space for movement. The backyard 

contained a large trampoline, which the mother indicated that Ray loved, and sand play 

toys. The slides and swings and climbers were used at the park. 
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  Tony. All probes were conducted at the park.  The items used for Tony included 

the slide, climber, see-saw, and a sand scoop. The sessions were conducted in the 

afternoon so there were only a few people at the park.  

Follow-up on Phases I and IIIB 

 Two participants: Brooke and Ray were available for follow-up probe sessions.  

Both completed two follow-up probe sessions on basic PECS skills as trained in Phase I 

and IIIB (Discrimination of multiple preferred) some weeks after training ended. The 

trials were conducted just like the baseline probe trials where the trainer placed the 

communication book on the table with items and waited for the participant to initiate a 

request. Each session lasted for 15 minutes and was at least a week apart from the other. 

The follow-up probe sessions for Brooke were conducted in the same setting as the 

training. For Ray, sessions were conducted in the living room of his home with only his 

mother present in the room.   

Parent Training and Involvement 

 Prior to the start of PECS implementation, parents were given a group orientation 

in which they were provided with power-point presentation about PECS, the procedures 

involved in the implementation and the phases of PECS. After this orientation, all other 

trainings were conducted in a one-to-one format prior to the beginning of each phase. 

Parents were also allowed to observe the procedures from an adjoining room through a 

one-way mirror.  Parents were also shown how to use anecdotal data sheets at home and 

were asked to collect data on spontaneous occurrences of PECS use at home. During 

training, parents were provided a one-on-one pre-session instruction about the procedures 

involved in each phase of the PECS. After each session, the investigators discussed the 
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sessions and answered questions that parents might have. In addition to the training 

sessions, the parents were provided with a communication book comprising a note book 

identical to the one used in training and pictures of trained items and others from home 

that the children were likely to desire at home. When a participant attained criterion on 

Phase I, and was ready to move on to the next phase, the parents were asked to begin 

implementing the acquired PECS phase at home while the clinical training moved on to 

the next phase. For example, when Ray reached criterion on Phase I, his mother was 

provided with the communication book and pictures to begin implementing Phase I so as 

to facilitate transfer of the skills to the home for reinforcement of the skills.  

Interobserver Agreement 

 The trainer and a fellow graduate student (serving as an independent observer) 

coded the independent variables for at least 33% of the data of all training sessions. Prior 

to data collection, the observers discussed the operational definitions of the dependent 

variables to be scored and descriptions of training procedures. The observers went over 

the scoring sheet and procedures for each session as published in the PECS training 

protocol (Bondy & Frost, 2000) and then practiced the recording and training procedures. 

During the reliability sessions, the observers recorded, on a trial-by-trial basis, whether 

the participant’s request was an independent correct response or prompted. This data was 

compared to those collected by the investigator. An agreement was counted when the two 

observers recorded the same response for all response categories for each item 

presentation. For example, to achieve agreement during the training sessions, observers 

had to agree on independent responses, level of prompted responses, and whether the 

correct picture was selected for requesting. A disagreement was defined as the second 
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observer not matching on any of the above response categories. A percentage of 

agreement was calculated at the end of each observation session using the formula: 

Agreements / (Agreements + Disagreements) X 100.  

 The interrater agreement for each phase of the study is summarized below in 

Tables 1, 2, and 3 below. The tables show the number of training sessions and trials for 

each trained phase and the number of trials during which interrater agreement was 

assessed with their corresponding percentage values for each participant. Finally, the last 

two rows indicate the mean agreement in percentage points for each phase.  

Table 1  

Total Number of Sessions, Total Number of Trials, and Number of Trials With Interrater 
Agreement Data Collected For Brooke. 
 
Phases I II IIIA IIIB 

Number of training 
sessions 

6 6 4 8 

Number of trials  94  112 37 70 

Number of trials 
with interrater   
agreement data 
collected (%) 

31 
 

(33) 

37 
 

(33) 
 
 

19 
 

(51.4) 

26 
 

(37) 

Agreement average 
(%)  
Agreement range 

97.5 
 
95−100 

98 
 

96−100 

100 
 

100 

94.3 
 

88 −100 
 

 As indicated by the table above, interrater agreement data was collected on 113 

(36.1%) trials of the total of 313 training trials for Brooke across the phases. The mean 

percentage of agreement for all sessions across the phases was 97.5.  Interrater data for 
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Ray is presented in Table 2. Over all, there were 263 training trials. Of the 263 trials, 102 

(38.8%) were assessed and the mean agreement was 97.1%.   

Table 2 

Total Number of Sessions, Total Number of Trials, and Number of Trials with Interrater 
Agreement Data Collected for Ray 
 
Phases I II IIIA IIIB 

 
Number of training 
sessions 

 

 

5 

 

4 

 

3 

  

 3 

Number of trials  87 77 

 

47 52 

Number of trials       
with interrater   
agreement data 
collected (%)  

29 
 

(33) 

39 
 

(50) 

16 
 

(34) 

18 
 

(34.6) 

 
Agreement average  
(%)           

   
Agreement  
range                         
   

 

96 

 

 
90-100 

 

96.5 

 

 
95−98 

 

97 

 

 
95−99 

 

99 

 

 
97−100 

 

 Tony’s data is presented in Table 3. Interrater agreement was collected for 33% of 

trials for all trained phases except phase IIIB the percentage was 34.4. Tony’s training 

trials totaled 155 of which interrater data was collected on 102. 
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Table 3  

Total Number of Sessions, Total Number of Trials, and Number of Trials with Interrater 
Agreement Data Collected for Tony 
 
Phases I II IIIA IIIB 

 

Number of training 
sessions 

 

 

4 

 

3 

 

3 

 

3 

Number of trials  42 45 36 32 

Number of trials         
with interrater   
agreement data 
collected (%)  

 
14 
 

(33) 

 
15 
 

(33) 

 
12 
 

(33) 

 
11 
 

(34.4) 

 

Agreement average 
(%)           

 Range of 
agreement                   
   

 

97 

 

95−99 

 

100 

 

100 

 

98 

 

96−100 

 

100 

 

100 

 

Procedural Integrity 

 A trained observer collected the treatment integrity data for 30% of sessions, 

distributed randomly across training sessions, to ensure that the same procedures for both 

conditions were implemented correctly. The trained observer completed a checklist of 

training procedures using the  PECS Implementer Skills Assessment sheets for Phases I, 

II, IIIA and IIIB respectively (Appendix F) regarding whether (a) the trainer elicited 

initiation of requesting opportunities from participant by holding the item in one hand 

and aligning the second opened hand with the hand holding the item, (b) whether the 
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trainer went through the correction procedures correctly, (c) whether the second trainer 

accurately provided the designated assistance (prompt) depending on the participant’s 

response, and (d) whether the shaping procedures were appropriately implemented during 

phase II. A percentage was calculated with a “Yes” response meaning agreement and a 

“No” response meaning disagreement. 

 Table 4 shows the percentage of “Yes” responses by independent observers across 

each phase of PECS training for the three participants. The values stated under the 

participant’s column represent the percentage of yes responses for each phase across the 

participants. The average “Yes” responses for Phase I was 97.6%.  For Phase II it was 

98%, and 95, 96.7 for Phases IIIB and IIIA respectively.  

 

Table 4 

Treatment Integrity: Percentage of “Yes” Responses for each Phase across Participants 

and Average Percentages across Participants and Phases 

Phases Participant 1 Participant 2 Participant 3 Average 

I 95 99 99 97.6 

II 99 97 98 98 

IIIA 100 90 95 95 

IIIB 95 95 100 96.7 

Average 97.3 95.3 98  
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Social Validity  

 Social validity of treatment was evaluated using a modified version of the 

Treatment Acceptability Rating Form-Revised (TARF-R; Reimers, Wacker, Cooper, & 

DeRaad, 1992). Parents were asked to complete the 12-item rating form based on a 6-

point scale ranging from “not all…” to “very...”. Questions covered include (a) parent’s 

understanding of the treatment package, (b) parent’s perception of the effectiveness of the 

treatment, (c) parent’s impression about the cost involved in implementing the treatment, 

(d) parent’s impressions about the ease of implementation, (e) how the treatment fits into 

the family routine, and (f) parent’s perception about the applicability of the treatment for 

other settings (See Appendix J). After the treatment sessions and the follow-up sessions, 

parents were given the questionnaire in hard copy to complete and return to the 

investigator.  

Data Analysis 

 Data from the study were analyzed using the visual analysis method (Tawney & 

Gast, 1984). Graphs were used to visually present data of the percentage of independent 

correct responses for baseline, training, and generalization sessions, and number of 

sessions to criterion across the training phases. Average percentage correct was 

calculated and total number of training trials to mastery criterion computed for each 

participant to answer Research Question 1. Generalization measures were evaluated by 

computing the percentage correct of the probes for each participant to answer Research 

Question 2. Similarly, follow-up data was examined by computing the percentage correct 

of probes administered to each participant to answer Research Question 3. 
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Anecdotal Data 

 During the course of training, parents were asked to make communication books 

accessible to their children. Additionally, they were provided with data sheets to record 

instances of spontaneous use of PECS behaviors for requesting and training sessions at 

home. However, since there was no experimental control established over this data, the 

report will be presented qualitatively. 
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CHAPTER FOUR 

RESULTS 

 This examined whether young children with autism will acquire PECS for 

communication requesting and whether they will be able to generalize the skills across 

persons, settings and more especially, across stimulus classes. The following sections 

present the results of the study regarding the effects of PECS on requesting skills of each 

participant. The data represents the rate of PECS acquisition, the three generalization 

probes across the three conditions, and follow-up. The criterion for acquisition was 80% 

or better independent use of PECS symbols for requesting for three consecutive training 

sessions.  Individual performances are discussed in terms of the number of trials and 

sessions to criterion. The generalization data was collected with three probes for each of 

the conditions for Brooke and Ray, and two each for Tony. Follow-up data acquired with 

two probes each for Brooke and Ray is also presented. The results for all participants are 

discussed and graphically presented in Figures 4 and 5 within the framework of the three 

research questions: (a) Will children with autism acquire PECS skills?, (b) Will they 

generalize the acquired skills across persons, settings, and stimulus classes?, and (c) Will 

the acquired skills be maintained over time? 

Will Children With Autism Acquire PECS Skills For Requesting?  

 This question sought to establish if the participants will acquire PECS behaviors 

when they are taught. Acquisition was measured by the rate of independent correct 

responding (percentage correct) and number of sessions/trials to criterion. Figure 4, 

shows a visual presentation of the results of Brooke and Ray, and Figure 5 of Tony.  

 Brooke. Brooke participated in a total of 24 training sessions (313 trials), nine 

generalization probes, and two follow-up sessions. In baseline, she did not request any 
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preferred item using the PECS icons. However, when training began, Brooke’s 

independent correct requesting (using icons) increased from 0% to 22% at the end of the 

first session reaching mastery criterion (80% or higher independent correct for three 

consecutive sessions) with 100%  by the end of the sixth session. Overall, Brooke 

reached criterion in six sessions (87 trials). Phase II also comprised six sessions (112 

trials). This phase began from about 20 % at the end of session 1 to 100% by the end of 

the sixth session. Phase IIIA comprised four training sessions (37 trials). During this 

phase Brooke was required to choose between two items (one preferred and one 

nonpreferred) with their corresponding pictures. Brooke attained 80 % correct by the end 

of the third session, thus reaching criterion at the end of the fourth session with an 

average correct responding of 87.8%.  Phase IIIB required that the participant 

discriminated among an array of pictures of preferred items. Phase IIIB required the most 

number of sessions to criterion with relatively low number of trials. The data also showed 

that Brooke exhibited unstable patterns of correct responding as the number of pictures in 

the display increased. Brooke attained a stable performance level during this phase from 

sessions 5 to 8 of this phase. Eventually Brooke attained criterion at 100% correct 

responding with six pictures by the end of the eighth session at an average of 75% correct 

responding. 

 Ray. Ray’s rate of PECS acquisition across baseline, the four PECS phases and 

the probe results for the three generalization conditions are presented in Figure 2. Ray 

participated in a total of seven baseline, and 15 intervention sessions. During the baseline 

session, Ray did not perform any requesting skill correctly even though he was reaching 

for the items. Overall, seven baseline sessions were conducted for Ray with 0% correct 
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response. Although Ray’s baseline data stabilized earlier, it had to continue until 

participant 1 reached criterion in Phase I. Ray’s training sessions totaled 15 comprising 

263 trials. Phase I comprised five training sessions consisting of 87 trials. During this 

phase, Ray’s independent requesting responses increased from 0% to 100 by the end of 

the fourth session. This performance level was maintained through the fifth session. At 

the end of the phase, Ray’s average percentage of correct responding was 90. Phase II 

was mastered in four sessions (77 trials) with an average of 94%. Ray mastered Phase 

IIIA in three sessions (47 trials) with an average of 100% correct responding. Phase IIIB 

was also mastered in three sessions (52 trials) at 100% average. Ray took longer to 

master phases I and II. At the end of training, Ray was able to discriminate among three 

pictures. 

 Tony. Tony’s total training comprised 13 sessions (167 trials). After three baseline 

sessions during which Tony emitted no correct independent response (0%), he attained 

60% correct responding during the first session of Phase I, and reached criterion in four 

sessions (42 trials) with an average of 81% correct responding. Tony required three 

sessions to attain criterion in phase II. He started this phase with a performance as high as 

91% correct and gaining 100% in the two subsequent sessions. In general, phase II was 

mastered in three sessions (45 trials) with an average correct responding of 97%. Phase 

IIIA was also mastered in three sessions comprising 36 trials. The phase began with a 

response of 79% correct to 100% in the second session and 94% in the third session and 

mastered at an average of 94% correct. In phase IIIB, Tony’s accuracy rate increased to 

100% in all three sessions of 34 trials. It is worth noting that Tony started looking for 

pictures out of sight and scanning pictures into the third session of phase I. As a result, by 
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phase II he was discriminating among three to six pictures and by the end of training, 

able to discriminate among eight pictures. 

Figure 4. Percentage of Independent Requests across Baseline and PECS Phases for 
Brooke & Ray. 
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Figure 5. Percentage of Independent Requests across Baseline and PECS Phases for 
Tony. 
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 On the whole, the findings revealed that all three participants acquired all the 

trained phases of PECS in spite of individual differences in rate of acquisition. Brooke 

required more training sessions to criterion and had the most unstable data trend in Phase 

IIIB than the other two participants. Tony required the least number of sessions to 

criterion but displayed the highest discrimination skill. All participants started training 

with no PECS skills. However, by the end of training, they learned to exchange PECS 

icons for preferred items, travel to the communication book, pick up the picture of a 

preferred item, come back to the communication partner and released the picture into the 

hands of the communication partner. Finally, the learned to discriminate among, and find 

pictures of preferred items from an array of pictures in a communication book. 

99 
 



Texas Tech University, Maud Selasie Dogoe, December 2008 
 

Will Children with Autism Generalize PECS Skills across Persons, Settings, and Stimulus 

Classes? 

 The second question for this study was intended to determine the use of PECS 

beyond the training environment to: (a) persons who have not been involved in the 

training, (b) settings in which training was not conducted, and (c) items that are different 

in form and function from those used in training. This question was measured by percent 

correct on probes administered across the three conditions mentioned above. The 

indicator for success on this measure is a minimum average of 80% correct response.  

 The data indicated generalization of PECS skills across all three conditions.  

Brooke’s generalization data indicated that she obtained 88% average on the 

generalization across persons probes, 95% across settings, and 100% across stimulus 

classes. Ray obtained averages of 100% correct response on the generalization probes 

across persons and settings respectively. However, he had a difficult time generalizing 

the skills across stimulus classes (43%). Tony, on the other hand, achieved 100% correct 

responding on all three probes thus demonstrating that the use of PECS could provide the 

capacity for choice-making and requesting to children with autism in a variety of settings 

and across a variety of contexts. 

 Overall, the data revealed that all participants displayed generalized use of PECS 

behaviors across two of the three conditions (persons and setting) measured. However, 

with regards to generalization across stimulus classes, only two participants were success 

full. The third participant (Ray) found the probes very challenging and so was not 

successful. 
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Will Children With Autism Maintain PECS Skills?  

 The purpose of this question was to determine the permanence of the acquired 

PECS behaviors. Will the skills be maintained over time after training ceased? This 

question was examined with two follow-up sessions a number of weeks after training: 

five and six weeks for Brooke, and eight and ten weeks for Ray. The indicator for success 

was 80% or more correct responding on requesting skill using PECS pictures. The 

findings revealed that all two participants were able to maintain the acquired PECS skills 

weeks after training. Brooke performed the basic PECS skills at an average of 99% 

correct responding on the two probes using an 8-picture display. Ray’s performance on 

the probes yielded an average of 100% correct responding with a three-picture display. 

Follow-up session has not yet been conducted for Tony due to the initial delay.  

Social Validity 

 Two of the three parents responded to the social validity questionnaire. With 

regards to the question concerning parent’s understanding of the treatment package, both 

parents indicated they had very clear understanding of the treatment. Similarly, the two 

found the treatment to be very acceptable. When parents were asked about their 

perception of the effectiveness of the treatment, one responded that she found it very 

effective while the other thought it was just effective. Both parents thought it was not at 

all costly to implement PECS and that it was not at all likely that there will be any 

disadvantages related to this treatment. On the contrary, permanent improvements were 

thought to be very likely.  When asked how the treatment fits into the family routine, one 

parent responded it fitted very well, while the other thought it fitted well. Finally when 
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asked how they perceived the applicability of the treatment for other settings, one parent 

answered very well while the other responded well.  

 In general, the parents seemed to be satisfied with the treatment package. The two 

parents thought it was easy to implement, cost effective and likely to have positive 

outcomes for their children.  Most importantly, they thought the treatment fits into the 

family’s routine and it was applicable to other environments. 

Anecdotal Data 

 All parents provided some report of their child’s spontaneous display of PECS 

behaviors for requesting. The data indicated that all children used PECS skills at home. 

Brooke’s mom reported a consistence use of PECS skills at home. For example, she 

narrated how Brooke would go to the communication book, look for the picture of a 

desired item and exchange it for a desired item but shows frustration if she did not find 

the picture in the book and would grab any picture at all with the hope of getting what she 

wanted. Brook carried her book with her to any setting. In addition, Brooke’s mother 

reported collateral effects of PECS skills: a decrease in aberrant behavior, better mother-

child interaction, and more verbalizations. Tony’s mother also reported consistent use of 

PECS at home and evidence of decrease in aberrant behavior due most often to 

communications breakdowns. Ray’s mother, on the other hand, reported limited use of 

PECS skills at home. However, since Ray performed above 80% on the two follow-up 

probes, failure to use the skills spontaneously suggests lack of motivation rather than skill 

deficit.       
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Summary 

 The data revealed that all participants learned PECS behaviors in an average in 17 

sessions. Participants varied in their rate of acquisition. All three research questions have 

been answered: (a) the children acquired PECS behaviors for requesting, (b) the training 

resulted in generalized use of PECS behaviors across communication partners, settings 

and stimulus classes, and (d) the learned skills were maintained over time. Anecdotal 

reports also indicated that there were incidence so spontaneous use of PECS at home and 

in the community. 
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CHAPTER FIVE 

DISCUSSION 

 This study was conducted to examine the effects of PECS training on requesting 

skills of three young children with autism.  The study was designed to answer the 

following questions: (a) Will the children acquire PECS behaviors for requesting? (b) 

Will the acquired skills generalize across persons, settings, and stimulus classes? and (c) 

Will the participants maintain the skills over time?  Individual results in relation to the 

research question, the findings concerning the research questions, limitations of the study, 

suggestions for future research, and implication for research and practice are discussed in 

this chapter.  

Will Children With Autism Acquire PECS Skills for Requesting? 

 This question was intended to examine the acquisition of PECS in terms of rate 

(accuracy and speed). Accuracy was measured as the percentage of independent correct 

requesting and speed by the number of sessions/trials to criterion. The findings suggest 

that even though the three participants did not have PECS skills at baseline, all three 

children were able to acquire PECS behaviors through Phase IIIB in an average of 17 

sessions. This confirms the assertion of Bondy and Frost (1994, 1998), and findings from 

previous studies that children with autism acquire PECS in a short amount of time 

(Charlop-Christy et al., 2002, Ganz & Simpson, 2004). For example, Bondy and Frost 

(1994) reported positive outcomes for 85 preschool children who have been treated with 

PECS over a five-year period. All these children learned to exchange at least one picture 

within one month. Charlop-Christy and colleagues (2002) taught three boys with autism 

of ages three years, eight months, five years, nine months, and fifteen years, two months 
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all six phases of PECS in an average of 246 total trials. Similarly, Ganz and Simpson 

trained three boys with autism between ages three and eight years to Phases 1 through 4 

in an average of 23 sessions (346 trials). These two studies are similar to the current 

study in that all participants successfully acquired PECS behaviors. There are however, a 

few differences. Charlop-Christy et al. cited spoken language (spontaneous and imitative 

speech) and the collateral effects of PECS on social communicative behaviors and 

problem behaviors as the primary dependent measure. While in the current study, 

acquisition, generalization, and maintenance were the primary dependent measures. 

Another difference lies in the criterion of mastery: 80% independent response in one 

session was the criterion used in Charlop-Christy and colleagues’ study; but in the current 

study, it was 80% in three successive sessions. Ganz and Simpson also reported 80% 

unprompted response in three successive sessions as their criterion to mastery, and 

reported acquisition results phase by phase, just as in the current study. However, both of 

these studies measured both verbal and iconic requests, and complexity of utterances. 

While the current study measured only picture request. 

 The fast acquisition of PECS behaviors may be attributed to a numbers of factors. 

PECS involves discrimination learning. Since most PECS study participants are persons 

with autism, who do not exhibit deficits in discrimination learning, it is reasonable that 

they can easily learn pictorial communication systems. Another reason may be related to 

the use of pictures, which complement the visual learning style of people with autism 

(Quill, 1995). According to Cafiero (1998), PECS provides the visual stimuli that 

children with autism thrive on.  Mirenda (1985) also argued that pictures require minimal 

response effort and symbolic ability on the part of students, which may explain the 
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acquisition of PECS by persons with moderate to severe disabilities. Yet another factor 

may have been the transparency of the icons. In this study, colored photographs were 

used and so, closer in resemblance to the real objects. This may have created a one-to-one 

correspondence between the object and the picture thus facilitating identification and 

learning.  

 Further, the use of potent reinforcers including food and play items identified 

through preference assessments allowed identification of items that served as powerful 

reinforcers for the participants. The quality of reinforcement is one of the factors 

affecting the efficiency of a response (Lalli et al., 1995). For example, two food items 

used in this study, which were very powerful across all participants, were potato chips 

and M&Ms or Reese’s bites (for Ray). These items had powerful evocative effects on the 

response rate of participants. They could request these items one after the other through a 

15-minute session without showing any signs of satiation, especially, when they were 

hungry.  

 Furthermore, the schedule and immediacy of reinforcement may have also 

contributed to the rate of acquisition. The participants were presented with a reinforcer 

any time they emitted the appropriate response and immediately following the response. 

A case in point is, in the initial stages of learning some participants were frustrated when 

the trainer had to take the toy item back. However, once they learned they could always 

get the item back upon presenting the corresponding picture, they would quickly reach 

for the picture before the trainer could even place the item back in the pool.    

 The use of instructional strategies such as discrete trials training, errorless 

learning, and use of prompts in PECS training may have also facilitated learning. For 
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example, the discrete trials instructional method enable mass trials, which offered 

opportunities for repetition hence fluency of the skills while errorless learning and 

prompts provide the needed support for learning. Cafiero (1998) presented a compelling 

argument that pictorial language systems double up as “a buffer and a bridge between the 

individual with autism and his or her typical communication partners” (p.2) by mediating 

some of the challenges that occur in normal communication situations. This makes 

pictorial communication systems such as PECS friendlier for such individuals. 

 It may also be that because PECS studies taught requesting function as the initial 

step in training and most of the participants already have requesting in their repertoire 

albeit idiosyncratic, it was easier to teach a replacement behavior (an appropriate form of 

requesting via PECS), which they quickly realized, provided them with much more 

reinforcement than the old form of behavior. One can also argue that the idea of 

beginning instruction from preexisting behaviors in the child’s repertoire (Mirenda, 2003) 

coupled with the differential reinforcement component in PECS, make PECS a viable 

method for teaching functional communication to beginning communicators.  

 Finally, PECS involves choice-making, which in itself is a natural reinforcer. As 

observed by Stoner et al. (2006), increased choice-making results in feelings of having 

control of one’s environment and one’s life, and a reduction of helplessness. Although 

these observations were made with regards to adult participants used in their study, it 

seems to hold true for all humans. PECS is successful with most children with autism 

because it capitalizes on natural reinforcers, which abound in the environment, hence 

serving as the source of motivation to communicate.  
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 The participants in the current study exhibited variations in the rate of acquisition.  

While Ray acquired all trained Phases (I, II, IIIA & IIIB) in a total of 15 sessions (263 

trials), Brooke, acquired the skills in 24 sessions (313 trials). Tony, on the other hand, 

made a total of 13 sessions of 157 trials. Evidently, Tony had the fastest acquisition rate 

(highest percentage accuracy within the lowest number of trials to criterion). Variances in 

rate of acquisition have been reported in previous research (Ganz & Simpson, 2004). For 

instance, Ganz and Simpson reported in their study that one participant acquired Phase I 

in seven sessions (108 trials), while the other two participants reached criterion in five 

(75 trials) and five sessions (74 trials) correspondingly. Again, whereas participant 1 

mastered Phase III in 12 sessions (184 trials), the other two participants mastered it in 5 

sessions (76 trials). 

 There were also differences in the array size (the total number of pictures 

presented at one time from which a participant makes a choice). For Ray, the highest was 

three. Brooke was able to discriminate from an array of six pictures, while for Tony, the 

array size was eight. Again, similar discrepancies were mentioned in Bondy and Frost 

(1994). According to their report, over 95% of their participants learned to use two or 

more pictures within the exchange format, while almost all learned to exchange at least 

one picture. Differences in performance may be linked more to participant characteristics 

than to instructional variables. For example, during the training sessions, Brooke often 

exhibited frustration. The most challenging phase was IIIB as depicted by the erratic 

nature of the data. Brooke would perform very well in one session and if there was any 

attempt to do error correction or sometimes take the items back, she became frustrated 

and began to hit her head on the floor. Thereafter, she would start making mistakes. In 
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addition, Brooke was not focusing on the board most of the time. This may have 

impacted the rate of acquisition.  

 Ray displayed resistance to change. He found transitions very challenging. For 

example, when the number of pictures was increased from one to two, he would remove 

the second picture and throw it off the board. It took a couple of sessions for him to get 

comfortable with two pictures. The pattern continued during transition to three pictures. 

The same behavior was exhibited when changing from having the pictures on the front of 

the communication book as opposed to putting them in the book. These characteristics 

may have impacted the limited range of display he could use.  Tony was quite different 

from the first two participants. He was much more focused and displayed problem 

solving skills. For example, when the display increased in range, he devised a strategy for 

picking the right picture. He would track the pictures with his fingers until found what he 

was looking for. No wonder he had the highest rates of acquisition and accuracy. It is also 

possible that the type of pictorial system used did not match individual characteristics.  

 The impact of learner characteristics on acquisition of pictorial communication 

systems was suggested by Mirenda (1985) with the caution that since persons with autism 

have unpredictable and idiosyncratic means of processing information, it is dangerous to 

base choice of pictorial system on the concept of the hierarchy of iconicity (the idea that 

individuals will learn faster using photographs than line drawing etc.) prevailing in 

today’s iconicity literature. In this study, no attempt was made to individualize the 

pictorial system. All children were provided with colored photographs based on parental 

recommendation. This may have had some impact on variations in individual 

performances. Mirenda further suggested that choice of pictorial system should be based 
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on the learner’s developmental level, and symbolic ability, prior knowledge and 

experience, and visual processing ability. In a similar vein, Cafiero (1998) recommended 

using fewer symbol displays for children who have not yet developed joint attention.  

 The acquisition rates in this study are faster than those reported in Schwartz 

(1998) but similar to those reported by Ganz and Simpson (2004). In the findings 

reported by Schwartz, their participants, also of preschool age as participants in the 

current study mastered Phase I in two months on average, and Phase III in three months. 

In Ganz and Simpson, participants mastered Phases I through III in 24, 15, 15 sessions. In 

the current study, these phases were mastered in 24, 15, and 13 sessions. In this regard, 

Tony (in the present study) performed slightly better than all participants in the two 

studies. 

 There are currently, a good number of published single subject research design 

studies on PECS. However, it is difficult to make valid comparisons of  rates of 

acquisition because (a) the majority of the single subject design studies reviewed 

compared PECS acquisition with another training program (Chambers & Rehfeldt, 2003; 

Tincani, 2004, (b) measured another variable simultaneously (Anderson et al., 2007; 

Kravitz et al., 2002; Marckel, et al., 2006) and therefore had to report acquisition data 

differently, or (c) trained varied phases of PECS and did not present a phase by phase 

report to enable readers to determine how many trials or sessions were required for each 

phase.  For instance, Chambers and Rehfeldt compared PECS and manual signs, and 

Tincani (2004) compared PECS and sign language. Similarly, Kravitz et al. measured 

frequency of spontaneous language use of the 6-year old girl with autism in their study, 

while Marckel and colleagues measured frequency of improvised requests.   
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 Depending on the dependent variable, various researchers trained PECS up to 

different phases. For example, Yokoyama et al. (2006) were interested in the basic 

exchange so they trained only Phase I. Others were out to measure requesting and so 

trained through Phase IIIB. Yet others needed to measure speech production so they 

trained through Phase IV (Anderson et al., 2007; Ganz & Simpson, 2004; Stoner et al., 

2006) or Phase VI (Charlop-Christy et al., 2002; Malanraki & Okalidou (2007). 

 One other important point of difference for most of the PECS studies is in terms 

of duration of sessions per week, which may also impact effective comparison of results. 

Chambers and Rehfeldt (2003) reported three 15 to 20 minute 10-trial blocks.  Charlop-

Christy et al. (2002) did two sessions of 10 minutes, Ganz and Simpson (2004) reported 

two to five 15-trial blocks, while Malandraki and Okalidou (2007) reported two 30 to 40 

minute sessions. These differences continue through all the single subject design studies.  

 One study that was similar to the present study in design and mode of reporting 

was that by Tincani and colleagues (2006). They studied the effects of PECS on 

requesting behaviors and speech development of two school age children using delayed 

multiple baseline design as in the current study. Although this study went on to PECS 

Phase IV, given the way it was reported it should have been possible to compare 

acquisition rates of phases from I through IIIB. However, the mastery criterion in their 

study was 80% or better independent correct responding during at least one session while 

the mastery criterion for the current study was 80% or better during three consecutive 

sessions, which may have implications for number of trials or sessions to criterion. As a 

result, it did not make logical sense to conduct a phase by phase or study by study rate of 

acquisition based on trials to criterion/sessions to criterion.  
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 These variations run through the majority of the reviewed single subject studies. 

For instance Chambers and Rehfeldt (2003) used 80% correct in a 10-trial block.  For 

Charlop-Christy et al. (2002) and Tincani (2004), it was 80% correct responding in two 

consecutive sessions. Ganz and Simpson used three consecutive sessions of 80% correct 

responding and a minimum of five sessions for each phase.  Kravitz et al. (2002) and 

Malandraki and Okalidou (2007) used 80% correct in a session. Marckel et al. (2007) and 

Stoner et al. (2006) however raised the bar to 90% correct responding in three successive 

sessions. Given these differences in mastery criterion, researchers cannot reliably 

compare rate of acquisition.  

 Nevertheless, since most participants in the current study and all others, met 

criteria for mastery, one can argue that PECS training results in independent requesting 

behaviors for most participants. In addition, since the functionality of communication 

does not connote absolute mastery of skills, but just sufficient level of skills to function 

within the environment, coupled with the idea that functionality of communication for an 

individual depends on the demands of his/her environment (Light, 1989). It becomes 

almost futile to determine the level of success or otherwise, of a functional 

communication training program without taking the individual person’s contextual 

factors into consideration. 

 In sum, all participants met acquisition criteria for all phases of PECS taught 

within a comparatively short time. This study has demonstrated the efficacy of PECS for 

teaching requesting skills to children with autism.  The results of this study are consistent 

with previous studies that PECS promotes increased levels of independent requesting of 
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children with autism (Anderson et al., 2007; Charlop-Christy et al., 2002; Ganz & 

Simpson, 2004; Kravits et al., 2002; & Tincani et al., 2006).  

Once the Skills Are Acquired, Will they Be Generalized Across Persons, Settings, and 

Stimulus Classes?  

 This question was designed to establish whether the participants were able to use 

the acquired PECS skills with persons other than the trainer, in settings different from the 

setting in which training was conducted, and with items completely different in form and 

function (stimulus classes) from those used for training the skills. All three participants 

scored an average of 80% correct or higher on generalization across persons and settings 

probes. However, only two participants (Brooke and Tony) were successful at 

generalizing across stimulus classes. It is interesting to see Ray performed so well on the 

other generalization probes only to be unsuccessful on the generalization across stimulus 

classes probe. Ray’s mother has reported starting toilet training within the same week as 

the probe.  

 Ray’s mother reported he was doing equally poorly in other therapies during this 

period. It is however, not known how much of Ray’s under performance could be due to 

the toilet training program or inability to make the jump from trained items to items of 

different stimulus classes. Given Ray’s disposition for resisting change, one can assume 

that pressure from the toilet training routine contributed to the unexpected poor 

performance of Ray on this probe. The investigator of the current study has not come 

across any published study in which generalized use of PECS across stimulus classes was 

evaluated so it is not possible to make comparisons of performance regarding this 

generalization condition.  
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 Generally, the data suggested that all participants successfully generalized PECS 

behaviors across persons. It is remarkable that two older siblings were trained to be the 

communication partners for the generalization probe thus enhancing the social validity of 

this study because the few single subject design PECS studies that measured 

generalization data (Charlop-Christy, et al. 2002; Frea, et al. 2001; Kravits, et al., 2002; 

Marckel, et al. 2006; Tincani et al., 2006; Yokoyama et al. 2006; Marckel et al. 2006), all 

communicative partners were adults: teachers or parents.  Further, all participants 

generalized the acquired PECS behaviors across settings. However, only two (Brooke 

and Tony) could generalize the skills across stimulus classes. Nevertheless, the fact that 

Brooke and Tony had about 100% correct responding, and Ray was able to perform the 

skills correctly across this condition for at least 43% of opportunities is significant.  

 According to Mirenda (2003) for communication to be functional, it must result in 

generalized use. The data indicated that all participants generalized PECS behaviors 

across two of the measured conditions and two of the three generalized PECS skills 

across the third condition. This may be attributed to some components inherent in the 

PECS program as well as the research process. First, PECS teaching involves mass trials, 

which provided opportunities for teaching multiple examples (Cooper, Heron, & Heward, 

2007). Second, the fact that parents were trained and supported to implement and provide 

opportunities for using PECS behaviors at home and community settings might have 

maximized the contact of PECS behaviors with reinforcement in these settings, which are 

different from the training setting thus facilitating generalization of PECS behaviors. 

 Third, requesting is a behavior that produces reinforcement for the learner. There 

are things in the environment that they loved. In the current study, the reinforcers were 
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food and toy items that are highly desirable to the participants. This, combined with the 

reinforcing effects of being in control of one’s environment may have provided the 

motivation to perform the skills at any given opportunity. 

 A fourth assumption may be related to what a number of researchers have referred 

to as collateral effects (Charlop-Christy et al., 2004; Yokoyama et al., 2006) or other 

concomitant behaviors (Anderson, Moore, & Bourne, 2007). It was mentioned in the 

anecdotal report that parents thought PECS acquisition has yielded changes in interaction, 

and behaviors. Is it possible that PECS training led to generalization across subjects 

(Cooper et al. 2007) where parents were affected by the changes in their children to the 

point that there was a change in the way they perceived their children and consequently 

dealt with them. One parent said, “she now laughs about something looking into my 

face”. Is it possible that this mutual change in behaviors might be reinforcing to the child 

hence the desire to continue performing the behaviors that produced such effects? 

Perhaps the child was able to develop an association between the communication book, 

picture exchange and new parental behavior, which is pleasurable.  

 Since PECS training begins with tangible objects that are very reinforcing to the 

learners, one might assume that during the initial stages of the training, motivation to 

exchange the icons is under the control of the reinforcers. However, after sometime, there 

might be transfer of control from the tangible objects used in training to a motivation 

variable (Cooper et al., 2007) probably a social reinforcement contingency, thus 

contributing to the generalization of PECS.  

 According to Cooper and colleagues, motivational operations may be 

strengthened or weakened by response requirements. The higher the response 
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requirement, the weaker the motivational operation becomes. Since PECS response 

requirements are low.  For example, if PECS symbols provided the needed visual stimuli 

to persons with autism, and individuals with autism are known to learn better via visual 

input, then PECS is a strength-based communication training program for persons with 

autism, which may not place great cognitive demands on them hence strengthening the 

motivation to use PECS. 

 The participants in this study have been able to generalize PECS use across 

persons, settings, and stimulus classes. As mentioned earlier, no published study 

measured generalization of PECS behaviors across stimulus classes. The majority of 

studies measured generalization across persons and settings only. Only one study 

measured across items (similar in function and form as trained items). Therefore, this 

finding extends the generalization literature of PECS.  

Will the Acquired PECS Behaviors Be Maintained over Time? 

 The third question explored in this study was in regard to the permanence of 

acquired PECS skills.  Follow-up data for Brooke and Ray indicated that the learned 

PECS behaviors endured: Both participants were successful (80% or better independent 

correct responding on probes) at maintaining the skills weeks after training ceased. These 

findings are similar to those reported in the few studies that collected and evaluated 

maintenance data (Malandraki & Okalidou, 2007; Rosales & Rehfeldt, 2007; Stoner et 

al., 2006; Yokoyama et al., 2006). All these studies reported successful maintenance of 

PECS behaviors by their participants except Rosales and Rehfeldt who reported that their 

participants could not maintain the skills.  
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 In this study, the maintenance of skills might have been due to partially to the 

control of requesting behaviors by natural reinforcers especially concerning food items. 

Hunger or cravings may have served as an establishing operation (Cooper et al., 2007) for 

the desire to request. Since the child learned that PECS requesting behaviors were those 

that would provide him/her with the desired items, it is only logical that the skills will be 

maintained. Schlosser (2003) asserted that durable responding is more likely to be 

established when a range of communicative partners reinforce the behavior. In this study, 

parents and siblings were trained to reinforce PECS behaviors. This may have explained 

the fact that skills were maintained at training level during follow-up probes. 

Anecdotal Reports 

 All parents of the participants reported instances of spontaneous and contrived use 

of PECS skills at home. The parents of Brooke and Ray reported attempts at problem 

solving in the face of communication breakdown by their children. For example, Tony’s 

mother recounted how Tony brought the picture of Coca Cola to her when she ran out of 

coca cola at home. She was confused about what to do since she wanted to reinforce the 

behavior. The mother said she quickly brought out another type of drink and was not sure 

what Tony’s reaction was going to be. Suddenly, Tony found an empty coke bottle 

nearby, ran for it and brought it for the mother to pour the other type of drink inside. 

Similarly, Brooke’s mother related how Brooke will run through the communication 

book and if she did not find the picture of what she wanted would bring a bunch of 

pictures to her.  

 There were also reports of generalized use of PECS in the community. For 

example, at the time of the follow-up session, Brooke was carrying her communication 
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book to all places in the community. The book contained pictures of all possible items 

that her mother thought Brooke was likely to request.  There was no evidence of the other 

two mothers investing as much time in creating a portable communication book. As a 

result, Brooke’s primary mode of communication is via PECS.  

 There have also been reports about collateral effects of PECS on the participants. 

Both Tony and Brooke’s mother for instance reported reduction in tantrums and aberrant 

behavior. These statements are consistent with the findings of previous studies that 

specifically measured collateral effects of PECS (Anderson et al., 2007; Charlop-Christy 

et al., 2002; and Frea et al., 2001). According to the mother, Brooke began to engage 

more in joint attention and shared humor thus improving mother–child interaction. 

 Through every stage of this study, parents have been encouraged and supported to 

implement PECS and know what was happening at every stage. The remarkable thing 

was differences in the levels of parent engagement and participation. Although Brooke 

had the lowest rate of acquisition, she eventually had the best outcome in terms of 

opportunities for use, fluency, spontaneity, and ownership of the treatment. Evidently, 

Brooke’s mother seemed to have invested time into learning the implementation of 

PECS, maintaining and expanding the communication book; thus increasing the 

likelihood that Brooke’s communicative attempts were consistently successful in 

producing reinforcement.  

Implications for Practice 

 This study involved training three young children with autism in socially 

appropriate requesting skills using PECS. The findings may, therefore, have implications 

for practice for persons working with children with autism who have functional 
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communication needs.  An important implication for practitioners is that, PECS is easily 

acquired by children with autism and it is effective for teaching functional 

communication skills. This study also demonstrated that PECS can be successfully 

implemented in any environment (the home, school, community settings), and that the 

acquired skills generalize to nontreatment contexts (settings, persons, and items).  It is 

also important to realize that the rate of acquisition will vary from learner to learner, and 

that these variations may be due to participant characteristics and/or home/school 

conditions.  

 According to Light (1989), communication competence is nourished by social 

interaction. This assertion makes family involvement in intervention programs critical.  

In this study, parents were not just informed that their children were being trained in 

PECS behaviors. Parents were also introduced to the basic tenets of PECS and coached in 

the procedures and target skills for each phase prior to training. Parents were also offered 

a pre-session orientation at the beginning of each PECS phase.  In this regard, parents 

knew what to expect and how to reinforce the skills at home. This has implication for 

practice. To the extent possible, practitioners should encourage meaningful participation 

of families in their programs. Yet another aspect of this study worth noting is that, as 

much as possible, siblings were involved in the study as such there was as it were a 

family ownership of the treatment package. This enhanced the social validity of the 

treatment and subsequently, its effectiveness. 

 One other implication concerns taking participant characteristics into 

consideration when implementing some of the features of PECS as proscribed in the 

training protocol by Frost and Bondy (2002). For example, the protocol required that 
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during Phase I the participants are seated at the table while the prompter held the hand 

from behind. In the current study, children were allowed to sit at the table, stand, and sit 

on the floor or in any position that did not expose them to danger.  As a result, they were 

traveling from their location in the training setting to the communication book and 

communication partner right from Phase I. This may have been responsible for 

unexpected fast rate of acquiring Phase II. The reports from previous research indicated 

that Phase II took longer training time to master. Another point relating to participant 

characteristic was in the use of suggested error correction procedures. For example when 

the investigator realized that Brooke was easily frustrated, error correction procedures 

were rarely used. Nevertheless, she was still able to acquire, generalize, and maintain the 

skills in a relatively short period of time.  

Limitations of the Study 

 Despite the positive outcomes of this study, two major limitations, need to be 

addressed. First, this study was conducted within three and half months, which is pretty 

short compared to the duration of time used in previous studies. Yokoyama et al. (2006) 

also conducted a 6- and 8- month maintenances program. The short duration of the 

current study did not allow for long-term follow-up measures. For instance, Charlop-

Christy et al. (2002) were able to conduct a 1-year follow-up on their participants. 

Similarly, Malandraki and Okalidou (2007) implemented a 4-month maintenance 

program. Second, there was no procedure for ascertaining the reliability of information 

from parents. It should have been possible to reliably measure spontaneous use of PECS 

at home instead of the anecdotal reports. 
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Suggestions for Future Research 

 This study validates findings from previous studies about PECS acquisition, 

generalization, and maintenance. However, there are questions left unanswered, which 

may have implications for future research. First, two of the three participants successively 

generalized PECS across all conditions: persons, settings, and stimulus classes. Future 

researchers may measure generalization conditions particularly across stimulus classes to 

support or refute current findings.  

 Second, considering PECS provides the desirable visual stimuli for persons with 

autism, one wonders if individuals with autism will acquire PECS faster than those with 

other developmental disabilities. Future researchers may therefore determine if people 

with autism will perform better than their peers with other disabilities matched in age and 

other personal factors such as intelligence and vision.  Third, evidently different 

researchers have used different mastery criteria throughout the literature and they have all 

reported learner success. According to Foxx (1999), maintenance of skills is promoted 

through use of stringent acquisition criteria. The question is: What is the optimum 

criterion that yields better learner outcomes in terms of maintenance? Future researchers 

may explore this question. Fourth, future research may determine the point at which 

control is transferred from stimulus to motivational variable in PECS training. 

 In the current study, attempts were made at incorporating parent training and 

parent participation into PECS training program. Parent involvement has been identified 

as an important element in effective treatment programs for children with autism 

(Dawson & Osterling, 1997; Iovannone, Dunlap, Huber, & Kincaid, 2003; Powers, 

1992). Future research may explore the possibility of training parents to implement PECS 
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program with their children. Researchers may also examine what parent variables result 

in effective maintenance and generalization of trained PECS behaviors for children with 

autism. Generalization is one of the indicators of appropriate use of newly acquired skills 

(Schlosser, 2003). This study extends the generalization literature of PECS by 

specifically measuring generalization of learned PECS behaviors across stimulus classes. 

 The results showed that children with autism can transfer PECS skills across 

stimulus classes. PECS literature has hitherto been limited to only two types of 

generalization condition: persons and settings. Marckel et al. (2006) measured 

generalization across items condition but these items were of the same class as the trained 

items. Other researchers may, therefore, evaluate program generalization across stimulus 

classes in addition to other conditions.  Researchers may also investigate the relative 

impact of using siblings as communicative partners during the generalization sessions 

versus the use of other adults such as parents, teachers and other professionals.  

Conclusions 

 In general, the purpose of this study was to move these three children with autism, 

from the level of beginning communicators to competent communicators through PECS 

training. The theoretical framework that guided this study was that (a) communication is 

an intentional act, and it is intentional to the extent that the individual is aware of his/her 

intention to communicate, (b) functional communication enables the individual to gain 

access to desired items through the mediation of a speaker, and (c) functional 

communication interventions target replacing inefficient prelinguistic behaviors with 

more efficient, socially acceptable forms. Effectiveness will be determined by Schlosser’s 

criterion of ultimate effects, which required that changes in participants that correspond 
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with the objectives of the intervention, and once these are attained, the intervention has 

been effective.  

 The major findings were that (a) the children with autism acquired PECS for 

requesting as determined by the percentage of independent responses, (b) the children 

with autism generalized the skills across persons, settings, and stimulus classes, and (c) 

the children were able to maintain PECS skills over time. The fact that the participants 

met criterion based on independent responses corresponds with the concept of 

intentionality since these independent responses were self initiated.  This also indicates 

that the PECS behaviors have replaced the prelinguistic forms of communication. 

Further, since the participants were found to have generalized the skills across conditions 

and maintained the skills over time shows that they have found PECS behaviors to be 

more efficient for gaining them access to desired items than the  prelinguistic forms of 

behavior.    

 Finally, two questions that remain to be asked are: (a) Has the study achieved its 

goals? And (b) Was the PECS intervention effective? Drawing from the concept of 

ultimate effects, one can say yes, because all three research questions were answered in 

the affirmative: the children acquired PECS behaviors, generalized the skills, and 

maintained them. This aligns with the broader purpose of the study, which was to teach 

functional communication skills to the participants (all beginning communicators) in 

order for them to become competent communicators.  

 These findings suggested that PECS is a viable AAC system for children with 

autism. The study also provided empirical support to previous research that PECS can be 

easily acquired in a reasonable amount of time. In addition, this study expands the PECS 
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research literature in three important ways: (a) the extent of family involvement, (b) the 

use of siblings in the generalization condition, and (c) the evaluation of generalized use 

of PECS across stimulus classes.  

 In sum, the findings of this study validate those of previous studies on AAC, 

which demonstrated that aided AAC systems such as PECS are effective programs for 

teaching functional communication to nonverbal children with autism. It also 

demonstrates that once acquired, PECS skills can be used in school, community and 

home settings with various people, and with varied categories of items. The findings also 

suggest that PECS skills, can be resistant to extinction.  
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APPENDIX A 

INVITATION TO PARTICIPATE 

 Volunteers are needed to participate in a study that involves teaching PECS to 

children and youth who (1)are nonverbal, (2) have expressive vocabulary of 10 words or 

less, have some speech but do not initiate communication on their own. This study will 

begin in June and will last for 8 to 10 weeks. 

 Interested parents can contact Dr. Robin Lock, College of Education, by e-mail 

robin.lock@ttu.edu or by phone on 806 742 1997 Ext 288, for more information, or call 

the Burkhart Center by phone on 806 742 1998 Ext 458. 

 

  

140 
 

mailto:robin.lock@ttu.edu


Texas Tech University, Maud Selasie Dogoe, December 2008 
 

APPENDIX B 

INFORMED CONSENT FORM 

 

Project Title: Examining the Effects of Picture Exchange Communication System on 
Functional Communication Skills of Children with Autism Spectrum Disorders” 

Introduction and procedures: 
 

The study in which your child will be participating is designed to teach him/her 
functional communication skills using PECS that will enhance his/her chances of living 
an independent life. There are no risks involved in participating in this study. The 
PECS procedure does not involve any intrusive procedures. It is a research-based 
strategy that involves teaching him/her to gradually exchange pictures in a 
communication book (which will be created based on items that your child really 
likes) for desired items. As a first step in the research we may have to interview you 
about you about your child’s item preferences without violating your right to privacy. 

The principal investigators will work with your child’s trainer to ensure that procedures 
are implemented as planned. Hopefully, participation in this study will increase your 
child’s functional communication skills. Also, the study is likely to benefit children and 
other families that have children with autism. 
 

Data will be collected in each session by the investigators or the graduate student under 
the supervision of the principle investigator. Data will be kept with the investigators in a 
secure location. Only the investigators will have access to data during the course of this 
study. Upon completion of this study, data will be destroyed.  

The data collected will be confidential. Only the investigators will have access to the 
data. The data will be stored in an investigator’s personal computer and no other person 
will have access to the data. Your child will not be identified with the data. 

You may ask any questions about research procedures, and these questions will be 
answered. Further questions should be directed to Dr. Robin Lock, Texas Tech 
University, College of Education, and (806) 742-1997, ext 288. 

You may contact the Office for Research Services at Texas Tech University at (806) 742-
3884 for additional information concerning your rights as research participants.  

Your child’s participation is voluntary. You are free to stop participating in the study at 
anytime, or to decline to answer any specific questions without penalty. 
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This section indicates that you are giving informed consent to for your child’s 
participation in the research: 

I give consent for my child to participate in a study “Examining the Effects of Picture 

Exchange Communication System on Functional Communication Skills of Children with 

Autism Spectrum Disorders”          

I understand the information given to me, and I have received answers to any 
questions I may have had about the research procedure. I understand and agree to 
the conditions as described. 

 
I understand that I will receive no compensation for my child’s participation in 
the study. 

 
I understand that my child’s participation in this research is voluntary, and that I 
may withdraw him/her from this study at anytime by notifying the person in 
charge. 

 
I am 18 years of age and older. 

 
 I understand that I will receive a signed copy of this consent form. 

I understand that this consent is valid until April, 2009. 
 
 
Signature -------------------------------   Date---------------------------- 
 
Researcher:  
 
I, the undersigned, verify that the above informed consent procedure has been followed. 
 
 
Signature --------------------------------   Date------------------------------ 
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APPENDIX C 

PREFERENCE ASSESSMENT FORM 

Child’s  Name: ___________________________________         Date:_______________ 

 Trial 
Item 1 2 3 4 5 6 7 8 9 10 
M&Ms           
Potato 
chips 

          

Worms 
 

          

Magnetic 
rods 

          

Dice 
(Game) 

          

Poker 
chips 

 
 

         

Rings   
 

         

Candy pop  
 

         

Coca cola            
Marbles            
Flying 
disc 

          

cookies           
Reeses 
peanut 
pieces 

          

Kool-Aid           
Fire truck           
Train            
Police car           
Activity 
ball 

          

Spiky ball           
Playdoh           
Cell phone           
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APPENDIX D 

CHILD PERSONAL DATA 

Child’s Name: __________________________ DOB: _______________ Age: _______ 

Parent’s Name: ___________________________________________________________ 
        Last     First        

Please circle or write the information that applies to your child. 

My child has been diagnosed with: 

(a) autism     (b) Asperger’s   (c) PDD NOS   (d) Developmental Delays  

(e) other (please specify) 
____________________________________________________ 

My child was diagnosed by (a) school personnel        (b) Medical Doctor 

My child has oral language:  ((a) Yes    (b) No 

My child has about _______________   expressive language vocabulary. 

My child has learned how to use PECS: (a) Yes    (b) No 

 If yes, does he/she currently use it? (a) Yes    (b) No 

My child uses sign language (a) Yes   (b) No  

If yes, does he/she use it consistently? (a) Yes   (b) No 

My child uses a few manual signs: (a) Yes    (b) No 

My child initiates communication: (a) Yes    (b) No 

My child only responds to communication directed at him/her: (a) Yes (b) No 

My child uses some AAC device to help him/her communicate with other people: (a) Yes    
(b) No 

               Please specify type of device 
________________________________________________ 

My child uses this device (a) throughout the day (b) part of the day. Please specify when 
this device is normally used 
__________________________________________________________ 
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   Continued on next page   

 

Has your child been trained to use this device?  (a) Yes    (b) No 

If yes, which professional trained your child?  

(a)  Speech pathologist (b) Special education teacher  

(c)  Other (please 
specify)_______________________________________________ 

If your child does not use oral language, please describe in detail how he or she typically 

communicates. 

________________________________________________________________________

________________________________________________________________________ 
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APPENDIX E 

PECS TRAINING PROCEDURAL INTEGRITY FORM (IMPLEMENTER SKILL 

ASSESSMENT) 

Phase I 

Implementer: __________________________    Reviewer: _______________________ 

Setting: _______________________________     Date: __________________________ 

Skill Yes No Comment 

Arranges training environment effectively: 

− pictures are available one at a time 

− trainer positioned appropriately 

− trainer has control of the reinforcers 

   

No verbal prompting    

Entices appropriately    

Uses open hand prompt appropriately (timing)    

Reinforces within ½ second and provides 

social praise 

   

No insistence on speech    

Returns picture while student consumes /plays 

with reinforcer 

   

Note: 
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PECS TRAINING PROCEDURAL INTEGRITY FORM (IMPLEMENTER SKILL 

ASSESSMENT) 

Phase II 

Implementer: __________________________    Reviewer: _______________________ 

Setting: _______________________________     Date: __________________________ 

Skill Yes No Comment 

Arranges training environment 

effectively: 

− pictures are available one at a 

time 

− trainer positioned 

appropriately 

− trainer has control of the 

reinforcers 

   

Entices appropriately    

Gradually increases distance between 

the student and communicative 

partner 

   

Gradually increases distance between 

the student and communicative book 

   

Teaches student to cross room to 

reach communication partner 

   

Turns away from student: 

− Eliminates body language 

− Reinforces appropriately new 

behavior within ½ second  

   

Eliminates subtle trainer prompts    

Does not insist on Speech    

Teaches student to travel from room 

to room 
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PECS TRAINING PROCEDURAL INTEGRITY FORM (IMPLEMENTER SKILL 

ASSESSMENT) 

Phase IIIA (Highly Preferred vs. Distracter Discrimination) 

Implementer: __________________________    Reviewer: ________________________ 

Setting: _______________________________     Date: __________________________ 

Skill Yes No Comment 

Arranges effective training 

environment 

   

Entices with both items    

Socially reinforces as soon as child 

touches correct picture 

   

Provides appropriate reinforcement 

with requested item 

   

Uses a variety of distracter items and a 

variety of target pictures 

   

Conducts error correction procedures 

correctly: 

− Gives non-desired item 

− Elicits negative response 

− Model 

− Prompt 

− Switch 

− Repeat 

   

Moves pictures around on book    

No insistence on speech    

Note: 
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PECS TRAINING PROCEDURAL INTEGRITY FORM (IMPLEMENTER SKILL 

ASSESSMENT) 

Phase IIIB (Multiple Preferred Discrimination) 

 

Implementer: __________________________    Reviewer: _______________________ 

Setting: _______________________________    Date: ___________________________ 

Skill Yes No Comment 

Arranges effective training environment    

Entices with all items    

Conducts correspondence check    

Conducts error correction procedures 

correctly with correspondence check: 

Prevents child from taking wrong item 

Models picture of item reached for 

Elicits negative response 

Model 

Prompt 

Switch 

Repeat  

   

Moves picture around on book    

Teaches multi-way discrimination    

Uses a variety of pictures in the multi-way 

discrimination 

   

Teaches looking inside book    

No insistence on speech    

Notes: 
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APPENDIX F 

PECS PHASE I TRIAL-BY-TRIAL 

Name: Location: 
Date Trial Pick Up Reach Release Picture Activity 

 1      

 2      

 3      

 4      

 5      

 6      

 7      

 8      

 9      

 10      

 11      

 12      

 13      

 14      

 15      

 16      

 17      

 18      

 19      

 20      

+ = Independent  - = Prompted 

 

 
© Copyright, 2002-2005, by Pyramid Educational Products, Inc.   May be reproduced. 
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APPENDIX G 

PECS PHASE II TRIAL-BY-TRIAL 

 
Name: 

 
Location: 

 
Date Trial Distance to 

Trainer 
Distance to 

Board 
Picture Activity 

 1     

 2     

 3     

 4     

 5     

 6     

 7     

 8     

 9     

 10     

 11     

 12     

 13     

 14     

 15     

 16     

 17     

 18     

 19     

 20     

 
+ = Independent  - = Prompted  
 
 
 
© Copyright, 2002-2005, by Pyramid Educational Products, Inc.   May be reproduced. 
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APPENDIX H 

PECS PHASE IIIA 

Name: 
 

Location: 

 
Date Trial Discrimination Level Negative 

Reaction 
Picture 

 1    

 2    

 3    

 4    

 5    

 6    

 7    

 8    

 9    

 10    

 11    

 12    

 13    

 14    

 15    

 16    

 17    

 18    

 19    

 20    

 

H = Highly Preferred   D- Distracter 

 

© Copyright, 2002-2005, by Pyramid Educational Products, Inc.   May be reproduced. 
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APPENDIX I 

PECS PHASE IIIB 

Name: 
 

Location: 

 
Date Trial Discrimination Level Correspondence 

Check 
Item Selected 

 1    

 2    

 3    

 4    

 5    

 6    

 7    

 8    

 9    

 10    

 11    

 12    

 13    

 14    

 15    

 16    

 17    

 18    

 19    

 20    

P = Preferred Item  D = Distracter (Non preferred) 

For correspondence check: + = took same item as requested - = took incorrect item 

 
© Copyright, 2002-2005, by Pyramid Educational Products, Inc.   May be reproduced. 
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APPENDIX J 

SOCIAL VALIDITY FORM 

Name of Rater: _________________________________      Date: __________________ 

Please complete the items listed below. The items should be completed by placing a 

check mark on the line that best describes how you feel about the PECS treatment your 

child has just had.  

How clear was your understanding of the PECs treatment? 

______          ______          ______          ______          ______          ______       
Not at clear                                                Neutral                               Very clear 

 
1. How acceptable did you find the treatment regarding your concerns about your 

child? 
 

______          ______          ______          ______          ______          ______ 
Not at all                                                  Neutral                             Very acceptable 
acceptable 
 

2. How costly will it be for you to carry out this treatment? 
 
______          ______          ______          ______          ______         ______ 
Not at all                                                   Neutral                              Very costly 
costly                                                                                                                                                  

 
3. To what extent do you think there might be disadvantages in the treatment? 

 
______          ______          ______          _______          ______          ______ 
Not at all                                                   Neutral                                  Very likely 
likely 

 
4. How likely is this treatment to make permanent improvements in your child’s 

communication skills? 
 
______          ______          ______          ______          ______          ______ 
Unlikely                                                    Neutral                               Very likely 

 
5. How much time will be needed each day to carry out this treatment? 

 
______          ______          ______          ______          ______          ______ 
Little time                                                   Neutral                           Much time 
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Will be needed          will be 
needed 

 
 

6. Compared to other children with communication problems, how serious were 
your child’s problems? 

 
______          ______          ______          ______          ______          ______ 
Not at all                                                    Neutral                               Very serious 
serious   

 
7. How effective was this treatment for your child? 

 
______          ______          ______          ______          ______          ______ 
Not at all                                                    Neutral                               Very 
effective 
effective 
 

8. How much do you like the procedures used in this treatment? 
 
_____          ______          ______          ______          ______          ______ 
Do not like                                               Neutral                            Like them very  
them at all                much 

 
9. How much discomfort did your child experience during the course of this 

treatment? 
 

______          ______          ______          ______          ______          ______ 
No discomfort                                            Neutral                               Very much 
at all           discomfort 

 
10. How well do you think PECS would work in other settings such as ordering food 

in a restaurant? 
 

______          ______          ______          ______          ______          ______ 
Not at all                                                         Neutral                             Very well 
well 

  
11. How well will carrying out this treatment fit into your family routine? 

 
______          ______          ______          ______          ______          ______ 
Not at all                                                    Neutral                               Very well 
well 
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