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Abstract 

Young children on the Autism Spectrum Disorder have poor communication and interpersonal 

skills. As a result, they are at great risk for numerous adverse academic and behavioral outcomes. 

A considerable amount of research suggests, however, that the Picture Communication Exchange 

System, an augmentative and alternative communication system improve students with ASD’s 

communicative competence and reduce behavioral disruptions. The present study examined the 

effects of PECS on the independent interactions of three, preschool males with ASD. The 

classroom teacher and teaching assistant used PECS whenever target students began to struggle 

or appeared to be on the verge of emotional outbursts. Findings indicated that PECS produced 

positive but variable improvements in pupil performance across both communication and 

interpersonal skills. Implications for practitioners and future researchers are provided. 
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Introduction 

The present study was designed to answer the question; does the use of the Picture 

Exchange Communication System (PECS) and other pictorial representations improve positive 

social behavior among pre-school special education students?  PECS is a communication system 

that is used with non-verbal individuals of any age.  Basically, non-verbal individuals use 

pictures to represent their wants and needs and to make choices among objects (Blampied, 

Walker, Grice, & Carre, 2009).  The present investigation focused on the use of PECS and other 

visual representations with pre-school special education students between the ages of three to 

four. Picture representations included: (a) picture schedules, (b) visual cues, (c) sign language, 

(d) PECS, and (e) video modeling.  Picture schedules were used regularly in pre-school 

classrooms to familiarize children with routines and improve their abilities predict daily events. 

Teachers or therapists applied small pictures representing daily activities using the Velcro strips. 

The use of visual displays of daily activities also served to prevent students from becoming upset 

or having outbursts if and when scheduled events changed. Picture schedules enabled students to 

get through school days tantrum-free (Dettmer, Simpson, Myles, & Ganz, 2000). 

Visual cues (e.g., cartoon pictures and photographs) were also used routinely within the 

pre-school special education classroom to help students understand specific objects and materials 

in their environment.  Pictures were typically accompanied by words written in bold print to 

convey word meanings (e.g., door, desk, lights, and books).  Student photos along with their 

names were also placed inside the coat placement cubby.  These visual cues showed students 

where their personal belongings were to be placed until the end of the school day.   Another 

example of a visual cue was used for nap time.  A photo of someone sleeping with the word 

sleep underneath the photo visually represented naptime; the photo prompted students to go to 
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their cots.  In general, visual cues provided pre-school children with special needs with structure 

and routine, direction to improve transitions, and helped them to self-regulate and self-monitor 

their behavior to a greater extent (Ganz & Flores, 2010).      

Sign language is another non-verbal communication system that was used in the pre-

school classroom. Sign language is used as an augmentative communication system to help non-

verbal students understand words and concepts. They often learn a variety of basic hand gestures 

that are used to facilitate daily communications among teachers and pupils. Finally, video-

modeling, short video- clips specific children correctly or incorrectly performing daily academic 

and interpersonal tasks. With parental permission, these clips are  played back for students and 

their families to review important educational concepts and skills. This strategy is recommended 

because it allows students to watch themselves in authentic interpersonal (Banda, Matuszny & 

Turkan, 2007). Teachers use these video-clips instructionally during and after lessons to 

highlight and review important academic and interpersonal behaviors. Video-modeling allows 

students to self-regulate specific target behaviors, provides parents with “proof” that their 

children did or did not perform in a particular way, and offers teachers a method for collecting 

objective evidence to support their teaching effectiveness (Banda et al., 2007). This strategy must 

be used with caution, however, given confidentiality issues.   

All of the aforementioned pictorial representations were designed to improve the social 

pre-school special education students’ interpersonal behavior.  An emerging research base 

indicates that these strategies can enhance communication skills, increase motivation to learn, 

improve self-confidence, and facilitate self-regulation (Johnson & Johnson, 1999; McConkey, 

Truesdale, Crawford, McGreevy, Reavey, & Cassidy, 2010).  



 The present study is important because it can extend what is known about the use of 

pictorial representation in general and PECS in particular with pre-school children who have 

been diagnosed as being on the Autism Spectrum Disorders (ASD). It is anticipated that PECS 

will improve students interpersonal interactions, reduce their frustrations and tantrums, and 

enable them to self-regulate some of their social behavior. The investigator was interested in the 

use of PECS with pre-school children because she is an early childhood teacher working as an 

instructional assistant in a special education pre-school.  The study will improve the 

investigator’s understanding of PECS, its routine application, and its impact on the performance 

of a select number of target students.  

Literature Review 

The field of special education has numerous federal and state laws that impact and 

regulate its implementation and evaluation.  Since the present investigation provided special 

education services to pre-school children on the autism spectrum, it was important to examine 

the legal bases for special education services, types of appropriate classroom settings for pre-

school children, the importance of social behavior, the nature of autism, and improving 

communication disorders.    

Special Education Law 

 Public Law 94-142, The Education for All Handicapped Children Act of 1974, mandated 

free, appropriate educational services for all children irrespective of disability. Moreover, the law 

required that special education services be provided to the maximum extent possible in the least 

restrictive environment; a mandate that came to mean as close to normally-developing, age-

appropriate peers (Overton, 2009).  P. L. 94-142 was later amended and emerged as the 

Individuals with Disabilities Education Improvement Act (IDEIA); federal policy that continues 



to ensure that students with special needs receive instructional services geared to their individual 

needs (Overton, 2009).  One important part of federal mandates was the required provision of an 

Individualized Education Plan (IEP) based on each pupil’s specific learning needs. IEPs, in turn, 

became blueprints for children’s educational planning, initially in segregated and more recently 

in inclusive educational settings (Ogletree, & Oren, 2000).   

Another important piece of federal legislation was the No Child Left Behind Act (NCLB) 

which went into effect in 2002. This law set higher academic standards for all children, including 

those with special needs. Students with special needs were now expected to participate in the 

same high quality curricula and assessment practices as their normally developing peers. As 

such, these youngsters must make adequate yearly progress (AYP) (Supreme Court Cases, 

2001). This law holds teachers and schools accountable for all children’s academic progress.  

 Legislation regarding children with special needs also extends down to the education of 

infants, toddlers, and young.  For example, children who are two years old or younger and have 

developmental delays in one or two domains can qualify for special education services.  There 

are six areas of possible developmental delay (i.e., intelligence, adaptive behavior, 

communication, cognitive, physical, and social), but children must only show significant delays 

in two to qualify for special services (Overton, 2009). 

Educational Settings   

Educational settings for pre-school children with special needs have increased in number 

and variety over the past few decades. Two of the more frequently used placements are referred 

to as 12:1:1 and 6: 1: 1 classes.  In a typical 12:1:1 class, there is a maximum of 12 pupils, one 

teacher (with special education certification), and one teaching assistant.  6:1:1 classes, on the 

other hand, contain a maximum of six students, one special education teacher, and one teaching 



assistant.  In theory, 12:1:1 classroom are more appropriate for students with mild to moderate 

levels of special needs, while 6:1:1 placements are used more often for those with more 

significant academic and behavioral challenges. The goal for all pre-school special education 

programs is to improve children’s performance so that they can attend more inclusive placements 

when they enter elementary schools. It is important to note as well that pre-school education is 

not mandatory in New York State, but schools must provide services to pre-school children with 

special needs.   Preschool special education classrooms tend to be highly structured and with 

explicit routines.  They are also intended to be flexible and adaptable to each student’s special 

needs (Davis & Fox, 2001).  Special education teachers typically adjust their classrooms to 

accommodate diverse pupil needs, including those with multiple disabilities (Breitfelder, 2008).  

Social Behavior 

The social behavior of students with special needs can be very challenging even for the 

most experienced educators (Heward, 2010). Many young children with special needs, for 

example, engage in recurrent and often severe emotional outbursts and tantrum quite often in 

response to small but noticeable changes in daily routines. These outbursts, in turn, inhibit their 

interpersonal interactions with adults and peers who share their settings. These volatile episodes 

often stem from student inabilities to communicate their wants and needs in a socially 

appropriate manner. Similarly, when students do not receive individualized teacher attention, 

they may act out to get their demands met (Davis, 2002). Collectively, these inappropriate social 

behaviors impede children’s abilities to develop positive interpersonal relationships with teachers 

and peers. 

Positive social behavior is essential for success in school and life (Steed, 2011).  In pre-

school classrooms, teachers typically provide a few (one to three) very simple rules that students 



must follow.  If developed appropriately, these rules will be observable, measurable, and stated 

positively. They provide students with a map to meet basic behavioral expectations in that 

particular setting. To promote more generalized behavior change, parents and teachers often 

work collaboratively in the design and implementation of programs at school and home (Steed, 

2011).  Other important social behaviors include appropriately when being asked questions, 

walking quietly in classrooms and hallways, sharing materials, and responding positively to 

others’ social bids. Researchers suggest further that most if not all behavior should be described 

in positive rather than negative terms during assessment and intervention (Tillmen, Chafouleas, 

Christ, Breisch, & LeBel, 2009). The use of negative constructs, for example, may impede 

student competence and resilience. Reese, Richman, Zarcone and Zarcone (2003) examined so-

called negative behavior among 100 two to five-year olds on the autism spectrum and found that 

these youngsters displayed problem behaviors when they wanted to: (a) gain attention, (b) avoid 

rule compliance, and (c) escape activities that they did not want to do.          

Another research group (Reichle, Johnson, Monn & Harris, 2010) examined challenging 

social behaviors among young children with autism and attempted to increase task engagement 

while simultaneously decreasing escape behaviors.  Two young boys with autism, Pete and 

Mark, engaged in 10-minute work sessions once a day for five days per week.  Each session 

consisted of “free work time” and “time to work” time.  The researchers observed that when 

children faced more challenging tasks their social behavior deteriorated. With verbal cues, 

however, they were able to improve their performance.  Researchers recommended that teachers 

use alternative communication strategies to promote positive appropriate behavior when working 

with children with autism.  While staying positive, it will increases pupil learning much more 

than a focus on their problem behaviors (Reichle et al., 2010).      



Autism Spectrum Disorder  

Autism Spectrum Disorder (ASD) was defined by IDEA as 

“A developmental disability significantly affecting verbal and nonverbal communication 

and social interaction, usually evident before age 3 that adversely affects a child’s 

educational performance. Other characteristics often associated with ASD are 

engagement in repetitive activities and stereotyped movements, resistance to 

environmental change or change in daily routines, and unusual responses to sensory 

experiences. The term does not apply if a child’s educational performance is adversely 

affected because the child has an emotional disturbance” [34 C.F.R. 300.8(c)(1)]  

A similar definition of autism as a developmental disability seen before the age of three that 

affected verbal and non-verbal social interactions and inhibited individuals’ educational abilities 

was offered by Morrison (2001). Characteristics might include doing repetitive behaviors or 

actions, difficulty with routine changes, and sensory sensitivity (Davis & Fox, 2001). According 

to the Centers for Disease Control and Prevention (CDC), autism is four times more likely to 

occur among boys than girls (CDC, 2009).  

There has also been an enormous increase in the prevalence of ASD over the past few 

decades which, in turn, has spanned an increased demand for trained personnel in this area. In 

2007, researchers estimated that one in 150 children was diagnosed with ASD; significantly 

more than had been reported at any time in our educational history (Overton, 2009).   There are 

no single causes for ASD, most professional recognition that there are both constitutional 

(genetic) and environmental contributors to the disorder.  Irrespective, the number of children 

with ASD is increasing dramatically and all teachers must be prepared to deal with their 

substantial academic, behavioral, and interpersonal challenges.  



Communication disorders 

 According to the DSM-IV, ASD always appears in early childhood.  Autistic children 

are described as having limited social interactions and communication barriers (Morrison, 2001).   

There are two primary types of communication disorders: (a) expressive language disorders and 

(b) receptive language disorders. Expressive language disorder includes children who experience 

difficulties in forming speech sounds, as well as those with limited vocabularies (i.e., spoken, 

written, and/or signed) (Morrison, 2001).  In contrast, students with mixed receptive language 

challenges have difficulty understanding (i.e., receiving) what they hear (e.g., words, phrases, 

and ongoing dialogues) (Morrison, 2001).  The mixed receptive disorder involves language and 

comprehension skills. These youngsters have difficulty understanding and/or expressing 

language to communicate with others.  Receptive language disorders represent greater 

impairments and more significant instructional challenges (Morrison, 2001).  In situations with 

limited communication skills, students often use gestures to communicate their needs and wants.  

 Ostryn, Wolfe and Rusch (2008) noted that children with ASD had significant 

communication delays and substantially impaired interpersonal behavior. Many children do not 

communicate orally with others. They neither produce nor respond to social bids.  Other children 

on the spectrum may speak but may not know how to initiate conversations. Special speech and 

language services are provided to most students with ASD.  New York State requires at least two 

30- minute speech and language sessions for each child per week.  

Picture Exchange Communication System (PECS) 

The Picture Exchange Communication System (PECS) was developed in 1985 by Bondy 

and his colleagues at the Delaware Autism Project (Bondy, Frost, Horton, & Overcash, 2010). 

PECS is a picture representation of activities or food choices which enables non-verbal special 



education students to communicate their wants and needs (Howlin, Gordon, Pasco, Wade, & 

Charman, 2007). Students express themselves by choosing from picture cards that are placed in 

front of them.  Trained PECS’s professionals prompt students with food rewards when they give 

cards to them. Edible rewards are then systematically faded and teachers and therapists prompt 

children to provide appropriate verbal responses (e.g., I want food please!) to earn reinforcement 

(Ganz, Cook, Newsom, Bourgeois, & Flores, 2005).  

 PECS may also have applicability to children with ASD’s interpersonal behavior. For 

example, some students may act out physically because they are unable to communicate their 

needs or wants verbally. PECS can be used to show students children who are lined up 

appropriately. This card can then be presented as a visual prompt to students with ASD about the 

desired behavior. By doing this repeatedly, students learn to anticipate and perform the targeted 

skills. Similarly, PECS can be used to offer students choices about what they want to do. They 

are then prompted to select one of multiple pictures to express their desire to engage in that 

activity. 

PECS can also be used to promote positive social behavior among special education pre-

school students between the ages of three to four (Ogletree & Oren, 2000).  The system promotes 

effective communicative interactions among adults and children, as well as children and their 

peers. PECS enables professionals to communicate with non-speakers and allows non-verbal 

students to express their wants and needs in meaningful ways (Preston, & Carter, 2009).   

PECS typically uses 1” to 3” square computer-printed and laminated pictorial icons. A 

small set of these icons were used in an applied investigation to decreases tantrums and sudden 

behavioral outbursts. Yoder and Lieberman (2010) reported increased eye contact, more frequent 



communication-like responses, and more verbal responding. Thirty-nine of 66 pre-school 

students who used PECS for two years developed functional albeit delayed speech.   

 Jurgens, Anderson, and Moore (2009) also used PECS to improve the communicative 

competence of a 3-year old boy with ASD. Tom (pseudonym) scored 33 on the Childhood 

Autism Rating Scale (CARS) prior to intervention.  Intervention included the first three phases 

of PECS training provided once per week at an intervention center. Tom was given a plastic 5- 

ring folder containing five colored pictures and a laminated sentence strip and systematic PECS 

training. Initially, there was little picture exchange but many verbal commands in school and 

home. Many verbal utterances were observed during play as well.   Results showed that Tom 

moved successfully through all PECS phases and engaged in more positive interpersonal 

interactions with others. It was estimated that over 85 additional peer-reviewed studies have been 

conducted on PECS and that their positive effects may extend beyond students with ASD.  

Marjorie, Carpenter, Le, LeBlanc and Kellet (2002) conducted a study using PECS with 

three, non-verbal autistic children in an after-school behavioral treatment program. Alex, Jake, 

and Kyle all had significant communication disorders and engaged in a range of disruptive 

behaviors (e.g., leaving seat, engaging in temper tantrums, and throwing and kicking objects). 

PECS training was provided for teachers and parents in a comfortable environment. Free play 

and academic sessions were videotaped through a tinted one-way mirror. A communication 

board containing black and white 2.2 pictures and cards that said “I want”, “I see”, “Yes”, and 

“No,” were used with the target students (Marjorie, et al., 2002).   Using a multiple baseline 

design, researchers demonstrated that all three pupils met the 80% correct criteria for each PECS 

phase.   Alex showed a 29% percent increase in eye contact and appropriate play with peers;    

Jake had a 16% improvement in eye contact and appropriate peer play, while Kyle doubled his 



target behavior rates.  Jake’s problem behavior decreased from 14% to 5% and Kyle’s tantrums 

dropped from 7% of observed intervals to 0.5% percent during seat work after PECS was 

applied.  This study provided the first empirical support for PECS dealing in with social 

communication and problem behaviors.   

Visual Cues for Language Building          

   The PECS is a picture representation system with no words on the cards. Instead, there 

are pictures which do have words below them.  Researchers have suggested that such visual cues 

are critical for building vocabulary (Dettmer et al., 2000).  Free time, for example, is a time 

where peers can interact socially with others. Peers might work together building language skills 

by taking pictures of target children (with permission) and matching children with their pictures.  

Other examples might include a picture of a tractor with a short question written underneath, “Do 

you want the tractor?” This question elicits an answer. Asking questions makes students feel like 

their teachers are talking specifically to them. Questioning can also encourage social interactions 

among peers as well. These interactions, in turn, can be used for role-playing. Teachers can also 

create “learning center” that encourage language use (Ganz & Flores, 2010). Examples of 

language center based activities might include a grocery theme where children pretend they are 

ringing out other child’s groceries; they can bag items and pretend to go home put them away  in 

the kitchen area. Another example could be in a doctor’s office.  One child can pretend to be the 

patient while the “doctor” checks the other’s reflexes or puts a band aid on an injury. Other 

learning centers might include bean or rice tables with numbers or objects that start with the 

same letter. As children pick objects, they must provide the words they represent.   

 

 



Daily picture schedule 

 Another visual aide that is often used in special education classrooms is a daily picture 

schedule.  Picture schedules are made with construction paper and Velcro strips. Teachers attach 

important pictures to the Velcro-strips that depict daily events (Breitfelder, 2008).  It is important 

to ensure that daily events are in the correct order each day, since changes in routine can prompt 

emotional outbursts and tantrums.  Picture schedules provide predictability for children with 

ASD within a classroom. They should be displayed at pupils’ eye level and contain events for the 

entire day (Breitfelder, 2008).  With technological advances, picture schedules can be presented 

electronically in the classroom. Additional emerging technologies might include video modeling 

and computer-based instruction.  

Video-modeling 

 Assistive technologies refer to any devices that enable individuals with disabilities to 

perform to the best of their capability in target environments (Overton, 2009).  Banda et al., 

(2007) used Video Modeling Strategies (VMS) to enhance positive social behavior among 

children with ASD.  Video modeling uses age-appropriate role models to demonstrate important 

social or daily living skills needed for daily success.  Use of authentic individuals in real life 

situations represents a step up from iconic pictures used in PECS.  In recording target behaviors 

students can hold the video players and watch themselves.  They are then encouraged to imitate 

the socially appropriate behaviors and are encouraged for doing so (Banda et al., 2007). Video-

modeling also allows parents to see their children’s behavior, appropriate or inappropriate, 

directly.   

 

 



Computers 

Computers are used extensively in special education classrooms (Dougles, Ayres, 

Langone & Bramlett, 2011).  They help children with limited fine motor skills to use a mouse 

rather than individual finger movements; they can provide “speech” and “language” for those 

who are non-verbal; and they can maintain attention of those with limited focus.  Software 

programs can visually engage students and expand their attention spans.  Teachers should 

acquire software that is educational and interesting for young children (Douglas et al., 2011).  

  The literature clearly shows the PECS and other visual cues enhanced and encouraged 

social, language, and communication skills. The PECS and other picture representations 

furthered the student’s progression in communicating with peers and teachers.  In most studies 

the students transitioned from using the PECS to being able to speak. Most of the students 

researched were able to demonstrate positive social behavior after the intervention of the Picture 

exchange communication strategies. Children within the research were able to better regulate 

themselves and comprehend what was being asked of them (Ganz, et al, 2005).   

Collectively, this illustrative literature review suggests that the defining features of the 

autism spectrum disorders are significant communication delays and poor interpersonal behavior. 

A substantial amount of data indicates that children with ASD can learn to communicate and 

interact appropriately with adults and peers, and that PECS is one effective way for getting them 

to do so. The purpose of this study, therefore, was to examine the effects of PECS on the social 

behavior of small groups of pre-school children on the autism spectrum. The primary research 

question was: Does the use of the Picture Exchange Communication System (PECS) and other 

pictorial representations improve social interactions among pre-school special education 

students?  



Method 

Participants and Settings 

  Participants included three pre-school students with ASD attending a 12:1:1 class in a 

small school district in Western New York. All three students were male and between the ages of 

three and four years old. The students had IEPs that identified verbal communication skills and 

positive social behavior as important target behaviors. All students in this particular classroom 

had special needs, qualified for free and/or reduced meals, and  received ongoing speech and 

language therapy.  Student #1 was three year, one month old male whose cognitive ability was in 

the low range on the Wechsler Preschool and Primary Scale of Intelligence Scale – Third 

Edition.  He had limited communication skills and particular difficulty producing consonant 

sounds. He was diagnosed with bronchial malacia which is a condition in which the lungs do not 

stay open as they should. He had a tracheotomy due to vocal fold paralysis and his fine motor 

skills were described as limited. He uses sign language regularly and has great eye contact and 

attention skills. He uses one or two word sentences to communicate his needs in sign language. 

Student 1 has difficulty following two-step directions that go along with classroom routine.     

The target student (#2) was a four year old male whose cognitive ability was reported as 

the 5
th

 percentile during his most recent assessment.  He knows his shapes and colors and can 

point to his eyes, ears, mouth, chin, face, eyebrows, nose, fingers, and toes upon request. This 

young man can recognize his picture and knows his name. He does have difficulty, however, in 

following directions and has occasional emotional outbursts. Because of safety hazards he is only 

allowed to eat with a spoon. He cannot manipulate buttons and his play is usually destructive. He 

does speak, however, in complete four- to six-word sentences. Student #3 is three years and 

eleven months old. He can follow one-step direction 80% of the time, but only responds 



appropriately to two-step directives about 20% of the time. Student #3 struggles with matching 

colors and shapes, but displays great participation skills. He becomes frustrated easily and often 

gives up on tasks. He does communicate effectively with other, but also engages in avoidance 

behaviors such as falling to the floor and/or crying or pushing things away from him.  

The school building provides services for pre-school students with mild to serious mental 

and physical conditions across four self-contained settings. There is one 12: 1:1 and three 6:1:1, 

classrooms spread throughout the building. Hallways have glass windows and each classroom 

has rows of windows so students can see the environment that surrounds them.  Classrooms have 

shelves built to the children’s height, as well as sinks, chairs, toilets, desks, and book cases.  

Classroom materials and displays are also arranged to children’s height to enhance their sense of 

independence and to make objects more accessible for pupil use.  School and classroom doors 

are locked to provide security for faculty and children.   There is also a number of instructional 

support staff (e.g., speech and language clinicians, physical and occupational therapists, and 

behavior specialists) who collaborates with classroom teachers to provide well-integrated 

educational services. Speech therapy is provided for a minimum of two days per week for at least 

30-minute sessions. Physical and occupational therapy are provided on an individualized basis. 

Dependent Variables   

Two types of data were collected in this investigation. First, target students’ performance 

was assessed in terms of their communicative competence. Communicative competence was 

defined here as the percentage of correct responses to adult-initiated communicative requests and 

directions during individual learning trials. A learning trial was defined as a three-part 

communicative interaction: (a) adult initiated request or directive (e.g., “give/show me book”), 

(b) pupil response (i.e. gives or shows book or fails to do so) and (c) adult feedback (i.e., positive 



feedback for correct responses “good pointing to book” and/or corrective feedback “no, this is 

the book”.  Pupil performance was assessed using the Communicative Competence and 

Disruptive Behavior Data Collection Sheet (see Appendix A). Students were exposed to requests 

and directives at each of the 6 phases of the PECS protocol and their performance was recorded 

at each phase until three consecutive “incorrect” pupil responses occurred. The percentage of 

correct responses was then calculated by dividing the number of correct responses by the number 

of correct and incorrect responses and multiplying by 100%.  

The second dependent variable was the number of tantrums exhibited by target students 

during experimental sessions. For this study, disruptive behavior was defined as any instances of 

the following behaviors: (a) overt verbal or physical aggression (e.g., hitting, biting, kicking, 

shouting out, and pinching), (b) out of seat or area (i.e., leaving teaching/learning area), and/or 

(c) inappropriate noises and tantrums.  The frequency of disruptive behaviors was tallied by the 

classroom teacher and teaching assistant across baseline and intervention sessions. Frequency 

data were then converted to a 5-point, Likert-type rating scale where 1 = very poor behavior and 

5 = very good behavior. 

To ensure that data were collected reliably, the classroom teacher and teaching assistant 

independently scored pupil performance during 25 % of experimental sessions. Inter-scorer 

agreement was calculated on an item-by-item basis. If both scorers marked each interval in the 

same way (e.g., both positive and negative pupil responses) then those items was deemed 

agreements (A). If the two independent scorers marked items differently (e.g., one positive and 

one negative pupil response), then it was deemed a disagreement (D). Inter-scorer reliability was 

then calculated as the number of agreements divided by the number of agreements and 



disagreements times 100%. Agreement levels for Student 1 was 100% while means for Students 

2 and 3 were .92 and .88 respectively. 

Picture Exchange Communication System and Training 

The independent variable was the Picture Exchange Communication System. PECS is a 

form of augmentative and alternative communication that is used to improve the communicative 

competence of children with ASD and other special needs (Bondy, 2001; Bondy & Frost, 2009). 

The system has been used with preschoolers, adolescents, and adults who have a wide array of 

communicative, cognitive and physical difficulties. PECS is designed to teach functional 

communication with an initial focus on spontaneity. It has been implemented in a variety of 

settings (home, school, and community) so users have the skills to communicate their wants and 

needs. PECS does not require complex or expensive materials since it uses picture symbols as 

the modality (see sample pictures in Appendix B). There is also evidence that PECS is easily 

learned by most students and that it provides a means for communication by children and adults 

who have little or no speech. Additional research has shown that many students with special 

needs have improved their speech, language, and other communicative competencies using PECs 

(e.g., Adkins & Axelrod, 2001; Anderson, Moore, & Bourne, 2007; Beck, Stoner, & Bock, 2008; 

Bondy, 2001; Bondy & Frost, 2009; Hart & Banda, 2009; Howlin et al., 2007; Ostryn, Wolfe, & 

Rusch, 2008).  

PECS uses a highly structured six-phase process to teach students to communicate more 

effectively with others. Phase 1, How to Communicate, teaches students how to exchange single 

pictures with a communication partner. The student learns to place the picture icon in the 

communication partners hand in exchange for the desired item. In Phase II, Distance and 

Persistence, students still use single pictures but also learn to locate their communication book, 

http://en.wikipedia.org/wiki/Augmentative_and_alternative_communication


open it and retrieve picture icons and travel to an increasing distance to their communication 

partners. Students place picture icons in the communication partner's hand in exchange for the 

desired item. This new skill is further developed by using the picture exchange in different 

places, with different people, including peers, and across distances. At Phase III, there are two 

sub-phases, IIIA Picture Discrimination and Phase IIIB Correspondence Checks, in which 

students learn to select from two or more pictures to ask for their favorite things which are 

placed in a communication book—a ring binder with Velcro strips where pictures are stored and 

easily removed for communication. Discrimination begins between preferred and non-preferred 

items before working on comparisons between equally rewarding items. In the second sub-phase, 

students learn to do correspondence checks for items that are equally appealing. In Phase IV, 

Sentence Structure, students are taught to construct simple sentences on a detachable sentence 

strip using an “I want” picture followed by a picture of the item being requested. Students also 

learn to expand their sentences by adding adjectives, verbs and prepositions. In Phase V, 

Answering questions, students learn to use PECS to answer the question, “What do you want?” 

Finally, at Phase VI, Commenting, students are taught to comment in response to questions such 

as, “What do you see?”, “What do you hear?” and “What is it?” They learn to make up sentences 

starting with “I see”, “I hear”, “I feel”, “It is a”, etc. All phases of PECS are important because 

they entice children to communicate with others around them (Bondy & Frost, 2002).     

The teacher and teaching assistant were trained initially in the use of PECS to promote 

positive social behavior. Training took approximately30 minutes, included modeling, role-

playing and feedback, and was conducted in the target classroom. PECS’s training highlighted 

the following big ideas at each instructional phase. 

1. First phase: Students learn to hand cards to the teacher. 



2. Second phase: Communication can happen anywhere. 

3. Third phase: Both parties are involved.  

4. Fourth phase: Simple sentence structures for child requests, e.g., “I want -----------.” 

5. Fifth phase: Students respond to teacher questions.  

6. Sixth phase: Comment on things around you.  

Research Design and Procedures 

Pupil performance was assessed under baseline and intervention conditions for a total of 

15 sessions. This resulted in an A-B data-based, case study design. This particular design cannot 

establish a functional relationship between the use of PECS and pupil outcomes, but it can be 

used to evaluate the effectiveness of specific interventions over typical teaching procedures 

(Kennedy, 2005). During baseline sessions, instructional sessions were conducted with the 

teacher and teaching assistant using typical or normal instructional procedures. For the most part, 

baseline instruction consisted of discrete trial learning sessions in which some form of stimulus 

(e.g., directive, request, and verbal prompt) was provided to students. If they responded 

appropriately the teacher provided positive feedback; when pupils made mistakes the teacher 

provided immediate corrective feedback. After pupil performance stabilized PECS was 

introduced. A total of 20 black and white PECS cards were introduced to target when behavioral 

situations arose (e.g., an attempt to escape or emotional outburst).  PECS’s cards were shown to 

target students and they were required to hand them back to the teacher after viewing it for a 

minimum of three seconds.  In effect, PECS’s cards were being used to facilitate children’s 

communication skills and decrease the likelihood that disruptive behavior would occur. Pupil 

performance on both dependent variables was recorded during and following all experimental 

sessions. 



Results 

The effects of PECS on target students’ performance can be seen in a series of simple line 

graphs. Data relevant to the impact of PECS on Student #1’s performance can be seen in Figure 

1. As shown, Student #1 had five baseline and 15 intervention sessions. During initial baseline, 

the students showed no independent communicative responses. When PECS was implemented, 

pupil responding continued at a 0% level for the first few sessions. There was, however, a 

gradual increase in the student’s independent responding until it stabilized at 60% across the 

final six intervention sessions. Data on the effects of PECS on Student #2 are depicted in Figure 

2. As seen, Student #2 also completed five baseline and 15 PECS sessions. During initial 

baseline sessions, he showed language skills that were more advanced than the other two pupils. 

During PECS sessions he exchanged communication skills during the first and second phases 

with little to no tension. He had no emotional outbursts. He continued to show gradual 

improvements across all phases of PECS’s training. 

Student #3’s responsiveness to PECS’s training can be seen in Figure 3.  During baseline 

sessions, he exhibited low and stable rates of independent responding. After a failure to respond 

during the first baseline, he then showed 20% independent responding across subsequent 

baseline sessions. His performance showed a clear accelerating trend across the card exchange 

phase of PECS’s training. There were clear and a steady improvement in Student #3’s 

independent responding over time and no overlapping data points with baseline sessions. A 

similar accelerating trend in his shown during distance training as well. 

 

 

 



Discussion  

The present study showed that PECS produced varying degrees of improvement in three, 

pre-school students with ASD ability to communicate effectively and independently. Student #1 

showed slow but steady improvements in his independent responding, but he failed to reach 

phase 3 (distance training). By the end of the study, however, he chose preferred cards without 

facial prompting. In contrast, Student #2 responded quite favorably to PECS. He showed clear 

improvements in vocabulary and completed all six PECS phases. His social behavior improved 

and there were marked decreases in disruptive behavior. At the end of the study he independently 

initiated play bids with peers. Finally, Student #3 showed clear and steady improvements in his 

communicative competence and decreases in behavioral disruptions. He progressed gradually 

with occasional instances of echolalia, but his emotional outbursts were virtually eliminated.  He 

seemed to enjoy the card exchanges in particular.  

 Present findings are consistent with previous research on the use of PECS with students 

with ASD and other special needs (Adkins & Axelrod, 2001; Anderson et al., 2007; Beck et al., 

2008; Bondy, 2001; Bondy & Frost, 2009; Hart & Banda, 2009; Howlin et al., 2007; Ostryn et 

al., 2008).  The present study extends the effectiveness of PECS to another student population in 

a new geographic location. In addition, it provides a useful example of how PECS might be used 

to prevent emotional outbursts and tantrums in social situations. Most teachers who work with 

young students with ASD are well-aware of the emotional outbursts that accompany changes in 

classroom routine and practices. If PECS can be used to minimize the possibility of such 

behavior, then it should be quite appealing to practitioners. The system appears to be relatively 

easy to use once materials are developed and it can be infused into existing instructional routines. 



Obviously, more research is needed on how PECS might be used with other students with special 

needs. 

While the present findings are encouraging, they are limited by some important 

conceptual and procedural issues. First, the study was conducted on only three, male preschool 

students with ASD from a single geographic location. As such, it would be inappropriate to 

generalize present findings to older or younger students, females, and/or those living in other 

geographic areas of the country. Second, the study focused on only a few target behaviors among 

the many that were in need of intervention. Hopefully, the behaviors that were targeted were 

educationally and socially important. A third limitation is that the investigator failed to use a 

research design that can establish a cause-and-effect relationship between PECS and pupil 

outcomes. Since data-based A-B case studies cannot do so, future should select more rigorous 

experimental designs (e.g., A-B-A-B and multiple baselines) (Kennedy, 2005). Fourth, the study 

was conducted over a very short duration given deadlines to meet graduate requirements. It 

would be useful to conduct more intense daily PECS sessions over long time periods and see 

what impact PECS has on pupils’ communicative competence. Finally, the investigator failed to 

collect generalization and/or maintenance data. As such, one cannot conclude that the students 

continued to use what they had learned during PECS’s sessions or that their performance 

improved in other areas of academic or interpersonal competence. Future researchers should 

include both generalization and maintenance probes into their data collection procedures. 

In conclusion, the present study found that PECS improved the communication skills of 

three, male preschoolers with ASD to varying degrees. While all three boys communicated more 

effectively after PECS training than before, the nature and extent of their improvements varied 

from child to child. PECS encouraged students to express their wants and needs.  They were 



more engaged and less likely to display behavior problems. They seemed to enjoy themselves 

while using PECS and it was easy to see that they were progressing through the study. It would 

be interesting to see how many the children communication skills and social behaviors would 

have improved if the intervention lasted for three more months.  
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Appendix a: Behavior tally sheet (28) 

Appendix b: pgs. 29-32, PECS going to be implemented, by: (Mayer & Johnson, 2007).  

Child name____________________  Behavior tally sheet ___________________ 

 

Monday Tuesday Wednesday Thursday Friday 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     



 



 
 



 
 



 



Appendix c (Consent form for student’s families)-appendix d: charts pgs. 34-36. 

Dear Parents, 

I am conducting a research study on the effectiveness of the Picture Exchange Communication System 

(PECS) with preschool children who may have a developmental delay. The PECS has addressed a number 

of communication and social behaviors with children with developmental delays and disabilities.  PECS 

has helped individuals with autism spectrum disorder to interpret and understand challenging and 

confusing social behavior situations.  The goal of PECS is to entice positive social communication and 

positive social behaviors in a way that is easily understood by the individual.   

 

I will create a set of PECS cards to use to target the behavior that the teacher will assist in identifying.  

The classroom staff will help in tracking data from each student on individual tracking sheets for me to 

collect data.  I will not use any personal identifying information (e. g., real names, birth dates or parents’ 

names) in my study write-up.  The study will take place within the classroom during your child’s school 

day and will not interfere with the student’s services, or meal times.   This research study will be taking 

place from 02/01/2012-03/31/2012.   

 

I will need to access records to identify your child’s specific age in months and disabilities to aid in 

accurately recording data in comparison to all students participating in this study.  I will also collect data 

on your child’s development status so that I can determine the benefits (more or less) of PECS as an 

effective behavioral modification strategy with children at different developmental levels. All information 

collected during this study will be destroyed at the finalization of this study.     

Participation in this study is completely voluntary and you may withdraw your child at any time during 

this study without penalty.  There are NO RISKS involved to the participants taking part in this research 

study.   

 

If you have any questions regarding this project please feel free to contact myself  or the program 

supervisor, or the human subject’s administrator & director at the office of sponsored programs: 

 

Deborah Goetze, program supervisor  Maggie Bryan-Perterson, Human   

Buffalo Hearing and speech Center  subject’s administrator director, office             

Phone:  (716)672-2731    of sponsored programs        

      Phone:  (716)673-3311      

      email:  Pertmb@fredonia.edu 

 Sonja Drozdiel, personal aide 

 Buffalo Hearing and Speech Center 

 Phone: 716 672-2731 

  

Please sign and date this form if you agree to give consent for your child to participate in this study. 

 

 

Your name (Please print):    Your child’s name (Please print): 

 

____________________________   _____________________________ 

Your signature (Please sign):    Date: 

 

____________________________   _____________________________ 
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