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Abstract

Young children with Autism Spectrum Disorder (ASD) 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 Exchange Communication System (PECS), a non-verbal

augmentative and alternative communication system, improves students with ASD's

communicative skills and reduces behavioral disruptions. The present study

examined the combined effects of PECS and picture schedules on the independent

interactions of preschool children with ASD. The applied behavior analyst technician

and behavior analyst used PECS whenever target students began to struggle or

appeared to be on the verge of emotional outbursts. Frequency and duration of

inappropriate social behaviors (e.g., tantrums, aggression, avoidance behaviors)

were recorded and used as a means of measurement. Observations indicated that

PECS produced overall positive but variable improvements in pupil performance

across both communication and interpersonal skills; however, data collection was

not completed by the time this paper was written.
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'Effectiveness of Pictorial Representations on the Decrease of Undesirable

Behaviors in Children with Autism Spectrum Disorder

The Picture Exchange Communication System (PECS) is a communication

system that can be used with non-verbal individuals of any age. Essentially, these

non-verbal individuals use pictures to represent and express their wants and needs

in order to make decisions among multiple objects or choices (Carre, Le Grice,

Blampied, &Walker, 2009). These pictures can range from "toilet," used to

represent the action of going to the restroom, to "truck," used to represent the

physical object itself. Alternative examples can be seen below in Figure 1.

f jL
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Figure 1. Examples of PECS icons presented as options for use by the children in

the present study.

The present investigation focused on the use of pictorial representations,

specifically PECS and picture schedules, with preschool Autism Spectrum Disorder

(ASD) students between the ages of 2 and 5 years old.
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Autism Spectrum Disorder

The Individuals with Disabilities Education Act (IDEA) defines ASD as "A

developmental disability significantly affecting both verbal and nonverbal

communication as well as social interaction, usually evident before age 3, which

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" (Overton, 2009).

Autism spectrum disorder and autism are both general terms for a group of

more complex disorders of brain development. These disorders are characterized,

in varying intensities, by difficulties in social interaction, verbal and nonverbal

communication and repetitive behaviors. With the May 2013 publication of the DSM-

V diagnostic manual, all autism disorders were merged into one umbrella diagnosis

of ASD. Previously, they were recognized as distinct subtypes, including autistic

disorder, childhood disintegrative disorder, pervasive developmental disorder-not

otherwise specified (PDD-NOS) and Asperger syndrome. Autism appears to have

its roots in very early brain development. However, the most obviously noticeable

signs of autism and symptoms of autism tend to emerge between 2 and 3 years of

age (American Psychiatric Association, 2013).

Morrison (2001) proposed a similar definition of autism. It was outlined as a

developmental disability seen before the age of 3 years that affects verbal and non-
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verbal social interactions and inhibits individuals' educational abilities.

Characteristics might include the involvement of repetitive behaviors or actions,

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

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 1 in 150 children were

diagnosed with ASD. This is significantly more than had been reported at any time

in our educational history (Overton, 2009). There is no single cause for ASD, but

most professionals recognize that there are both constitutional (genetic) and

environmental contributors to the disorder. Regardless, the number of children with

ASD is increasing and those caring for children with ASD should be prepared to

deal with their substantial academic, behavioral, and interpersonal challenges.

According to the DSM-IV, ASD 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). 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). The mixed receptive disorder involves language and

comprehension skills. These youngsters have difficulty understanding and/or

expressing language to communicate with others. Morrison also noted that
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receptive language disorders could represent greater impairments and more

significant instructional challenges. In situations with limited communication skills,

students often use gestures to communicate their needs and wants.

Each individual with autism is unique. Many of those on the autism spectrum

have exceptional abilities in visual, musical, and academic skills. About 40% have

average to above average intellectual abilities. Indeed, many persons on the

spectrum take pride in their distinctive abilities and "atypical" ways of viewing the

world. Others with autism have significant disability and are unable to live

independently. About 25% of individuals with ASD are nonverbal but can learn to

communicate using other means. It is important, especially with the use of

education, to improve the lives of all those on the autism spectrum (Overton, 2009).

For some, this means the development and delivery of more effective treatments

that can address significant challenges in communication and physical health. For

others, it means increasing acceptance, respect and support (Morrison, 2001).

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

significant communication delays and substantially impaired interpersonal behavior.

Many children do not communicate orally with others. They neither produce sound

nor respond to social bids. Other children on the spectrum may speak, but they

may not know how to initiate conversations. Special speech and language services

are provided to most students with ASD in orderto improve these communication

skills.
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Types of Communication

Picture schedules have been used regularly among children to familiarize

themselves with routines and improve their ability to predict daily events. Teachers

applied small, 1 in x 1 in pictures, representing daily activities, to a laminated paper

using Velcro strips. The use of these visual displays of daily activities served

primarily to allow the child to visually comprehend the daily events ahead of them,

but also to help prevent students from becoming upset or having outbursts if and

when scheduled events changed. When the child was able to see the events before

them, they were more able to adapt to demands placed on them. The use of picture

schedules in previous studies has enabled students to get through school days

tantrum-free (e.g., Johnston, Nelson, Evans, & Palazolo, 2003).

Visual cues (e.g., cartoon pictures and photographs) have also been used

routinely within the 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). Many of the visual cues used in this study were of the rooms in which the

children worked and played, with each specific room having a different purpose. For

example, their specific treatment room was reserved specifically for learning and

programming purposes. Other rooms, such as the playroom, could be used for free

play and served as a form of positive reinforcement after completing a work session

with the teacher.

Another example of a visual cue was used for certain designated times of

day. For example, a photo of someone sleeping with the word "sleep" underneath
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the photo visually represented naptime; the photo prompted students to go to their

cots. In general, visual cues provided special needs preschool children with

structure and routine, direction to improve transitions, and assistance to self-

regulate and self-monitor their behavior to a greater extent (Ganz & Flores, 2010).

The findings in previous studies suggest the PECS and other visual cues

enhanced and encouraged social, linguistic, and communicative skills (Johnston et

al., 2003). The PECS and other picture representations furthered the students'

progression in communicating with peers and teachers. In most studies the

students transitioned from using the PECS to being able to speak (Johnston et al.,

2003; Overcash, Horton, & Bondy, 2010; Preston & Carter, 2009). Most of the

students were able to demonstrate positive social behavior after the intervention of

PECS. Children were also able to regulate themselves and comprehend what was

being asked of them (Ganz & Flores, 2010).

Sign language is another communication system that has been previously

used in studies with populations with verbal communication difficulties (Oren &

Ogletree, 2000). Sign language is used as an augmentative communication system

to help non-verbal students understand words and concepts. Oren and Ogletree

(2000) also discussed that individuals often learn a variety of basic hand gestures

that are used to facilitate daily communications. All of the aforementioned pictorial

representations were designed to improve the preschool special education students'

interpersonal behavior. An emerging research base indicates that these strategies

can enhance communication skills, increase motivation to learn, improve self-
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confidence, and facilitate self-regulation among children (Johnson &Johnson, 1999;

McConkey, Truesdale-Kennedy, Crawford, McGreevy, Reavey, &Cassidy, 2010).

Federal and State Laws

The realm of special education has a number of federal and state laws that

influence and regulate its implementation. Because the present investigation

provided special education services to preschool children on the autism spectrum, it

was important to examine the legal bases for special education services, types of

appropriate classroom settings for preschool children, importance of social

behavior, nature of autism, and procedures to improve communication of individuals

with ASD.

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); a federal policy that continues to

ensure that students with special needs receive instructional services geared to

their individual needs (Overton). One important part of federal mandates was the

required provision of an Individualized Education Plan (IEP) based on each

student's specific learning needs. lEPs, in turn, became blueprints for children's

educational planning, initially in segregated but more recently in inclusive

educational settings (Oren & Ogletree, 2000).
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Legislation regarding children with special needs also extends to the

education of infants and toddlers. For example, children who are 2 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:

intelligence, communication, adaptive behavior, cognitive behavior, physical

behavior, and social behavior. Children only need to show significant delays in two

of these domains to qualify for special services (Overton, 2009).

Overton (2009) also discussed how educational settings for preschool .

children with special needs have increased in number and variety over the past few

decades. Two of the more frequently used placements in these settings are referred

to as 12:1:1 and 6:1:1 classes. In atypical 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 classrooms

are more appropriate for students with mild to moderate levels of special needs, but

6:1:1 placements are used more often for those with more significant academic and

behavioral challenges.

The goal for all preschool 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 preschool education is not

mandatory in every state, but schools must provide services to preschool children

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

structured and with explicit routines; however, they are also intended to be flexible
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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, 1996). Many young children with

special needs, for example, engage in recurrent and often severe emotional

outbursts and tantrums, quite often in response to small but noticeable changes in

daily routines. These outbursts inhibit interpersonal interactions with adults and

peers who share the settings with special needs children. These volatile episodes

often stem from the student's inability to communicate their wants and needs in a

socially appropriate manner. Similarly, when students do not receive individualized

teacher attention, they may act out in attempts to have their demands met (Davis &

Fox, 2001). 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 in life (Steed,

2011). In preschool 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 positively stated. The rules provide students with a

map to meet basic behavioral expectations in that particular setting. To promote

more generalized behavior change, parents and teachers often collaborate in the

design and implementation of programs at school and home (Steed).
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Other important social behaviors include responding appropriately when

being asked questions, walking quietly in classrooms and hallways, sharing

materials with others, and responding positively to others' social bids. Researchers

further suggest that most, if not all, behavior should be described in positive rather

than negative terms during assessment and intervention (Riley-Tillmen, Chafouleas,

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

impede student competence and resilience. Before tantruming, it is incredibly

common for children to exhibit escape-type behaviors in order to "escape" from the

task at hand when a demand is placed on them. 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 children displayed problem

behaviors when they wanted to: (a) gain attention, (b) avoid rule compliance, and

(c) escape activities that they did not want to perform.

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 engaged in 10-min work sessions once a day for 5 days per

week. Each session consisted of periods of "free work time" and "time to work"

time. "Free work time" was defined by engagement in an educational task that was

not associated with demands from the teacher. "Time to work" time involved the

assignment of challenging, educational tasks. 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
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recommended that teachers use alternative communication strategies to promote

appropriate behavior when working with children with autism. Staying focused on

positive, appropriate behaviors will increase pupil learning more than focusing on

problem behaviors (Reichle et al.).

The Picture Exchange Communication System

Bondy and his colleagues at the Delaware Autism Project (Bondy, 2001)

developed the Picture Exchange Communication System (PECS) in 1985. PECS is

a picture representation of activities or food choices that 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

icons that are placed in front of them. Trained PECS professionals prompt students

with food rewards when they give them icons. 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

(Overcash etal., 2010).

PECS are specifically created for individuals who cannot communicate

effectively with speech. These individuals have wants and needs that they either

cannot express or that they express in socially unacceptable ways. Sometimes

these undesirable behaviors include the individual hurting themselves or others, or

damaging or destroying the environment around them related to their

communication difficulties (Bondy, 2001). This inability to communicate can cause a

devastating impact on the individual's surroundings and overall well-being. It is

important to introduce a positive means of intervention to control and correct these
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behaviors, guiding the individual to express the correct response and help them to

express these behaviors in a more appropriate manner. PECS are 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 because it uses picture symbols as the modality.

The Picture Exchange Communication System, outlined by Bondy (2001),

lays the foundation for communication training by systematically structuring the

learning environment (home, community, school). This structured form of learning is

built on the concept of the Pyramid Approach to Education (Frost & Bondy, 1994).

The Pyramid Approach to Education embraces the principles of broad-spectrum

applied behavior analysis and emphasizes the development of functional

communication skills, independent of communication modality. In creating the

foundation for teaching, the Pyramid Approach focuses on functional activities and

communication, powerful reinforcers, and behavior intervention plans. By creating a

visual reinforcement system that interfaces with the overall communication-training

program, children are able to more easily conceptualize demands and daily events

that are frequently placed on them.

The PECS is a picture representation system showing items with their

corresponding names below them. PECS provide non-verbal children with a form of

communication, whilst also teaching them the vocabulary necessary for future

verbal communication. Although it may not be possible for children to gain verbal

communication skills after a certain point in time (Bondy, 2001) the use of sign
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language and PECS provide them with an alternative form of communication. In the

initial stages of the PECS, children are able to remain completely non-verbal, yet

still be able to express their wants and needs.

PECS may also have applicability to interpersonal behavior among children

with ASD. For example, some students may act out physically because they are

unable to verbally communicate their needs or wants. PECS can be presented as a

, visual prompt for students with ASD to indicate the desired behavior. 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 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 have also been used to promote positive

social behavior among special education preschool students between the ages of 3

and 4 years of age (Oren &Ogletree, 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 square computer-printed and laminated pictorial icons.

Small sets of these icons were used in an applied investigation to decrease

tantrums and sudden behavioral outbursts (Figure 1). Yoder and Lieberman (2010)

reported increased eye contact and more verbal responding with use of PECS.

Thirty-nine of the 66 preschool students who used PECS for 2 years, and were
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previously non-verbal, also developed functional speech. Children began speaking

using two-word and three-word mands after use of PECS. Mands, derived from the

word "command," are requests that, when appropriately used, receive

reinforcement. The use of PECS allowed for greater vocabulary and language

acquisition when compared with non-verbal children with no pictorial icon

intervention.

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

communicative competence of a 3-year old boy with ASD. Tom (pseudonym) was

assessed using 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. Research for

this study also estimated that over 85 additional peer-reviewed studies have been

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

ASD (Jurgens et al.).

Charlop-Christy, Carpenter, Le, LeBlanc and Kellet (2002) conducted a study

using PECS with three, non-verbal autistic children in an after-school behavioral

treatment program. If certain negative behavioral outcomes go untreated throughout

childhood, without a positive means of intervention control, they may continue into
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adulthood. These behaviors can be more controlled and fixed so they can be

expressed in a more appropriate manner. 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 2x2 pictures and cards that

said "I want", "I see", "Yes", and "No," were used with the target students (Charlop-

Christy et al.). Using a multiple baseline design, researchers demonstrated that all

three pupils met the 80% correct criteria for each PECS phase. Alex and Jake both

showed an increase in eye contact and appropriate play with peers, and Kyle

doubled his target behavior rates. Jake's problem behavior decreased and Kyle's

tantrums dropped in observed intervals during seated work after PECS was

applied. This study provided the first empirical support for PECS changing social

communication and problem behaviors.

Researchers have suggested that visual cues are critical for building

vocabulary (Johnston et al., 2003). Free time, for example, is a time where peers

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

matching items and other 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
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role-playing. Teachers can also create a "learning center" that encourages language

use (Ganz & Flores, 2010). Examples of learning center 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 to 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.

Another visual aid that is often used in special education classrooms to better

help visualize mentally 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, because 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). With technological

advances, picture schedules can be presented electronically in the classroom.

Additional emerging technologies might include video modeling and computer-

based instruction.

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, Matuszny, and Turkan (2007) used Video Modeling Strategies
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(VMS) to enhance positive social behavior among children with ASD. Video

modeling uses age-appropriate role models as a way to demonstrate the important

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

life situations represents an improvement 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 rewarded for doing so (Banda et al.). Video-modeling also allows parents to

directly view their children's behavior, whether appropriate or inappropriate.

Aims of the Present Study

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

the use of pictorial representation, PECS and picture schedules in particular, with

preschool children who have been diagnosed with an ASD. It is anticipated that

PECS will improve students' interpersonal interactions, reduce their frustrations and

tantrums, and enable them to self-regulate their social behaviors. The present

investigator was most specifically interested in the use of PECS and picture

schedules on preschool children with ASD. The study will improve the overall

understanding of PECS, its routine application, and its effect on the performance of

target students.

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

communicate and interact appropriately with adults and peers, and that the PECS is

an effective way for facilitating these behaviors. PECS are a positive way for

children with delays in speech development to communicate with others. The

purpose of this study, therefore, was to examine the effects of the PECS and other
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pictorial representations in the elimination of unwanted behavior disturbances of

preschool children on the autism spectrum. The present study was designed to

answer the question: Does the use of pictorial representations increase positive

social behavior among preschool children with ASD?
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Method

Participants

Participants included 70 preschool students (47 male, 23 female) with ASD

receiving behavioral treatment at a Children's Autism Center in Mid-Michigan. All

students were between the ages of 2 and 5 years old. Parents/ guardians of the

children gave written consent of participation before any part of the study occurred.*

Prior to the study, these children completed a series of assessments in order to

determine degree of ASD as well as their own specific, individualized programs,

which identified verbal communication skills and positive social behavior as

important target behaviors. All students in this particular study have ongoing speech

and language therapy and personalized programs outlined by psychologists and

behavior analysts.

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

performance was assessed in terms of their communicative competence in order to

establish a communication competency baseline. Communicative competence was

defined by the percentage of correct responses to adult-initiated communication

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 behavior tally sheet, used to tally correct and

incorrect responses. Students were exposed to requests and directives at each of
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the six 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.

The second dependent variable was the number of tantrums exhibited by

target students during experimental sessions. Children were assessed for different

types of individualized "tantruming" protocols before the study took place. Some of

these included falling to the ground, yelling, and hitting surfaces with hands and

feet. Denied access was the most common form of tantrum protocol. After the

beginning of the tantrum, the applied behavior analyst technician provided the child

with a known discriminative stimulus (SD) and access to the desired item is only

given after the proper response to the SD is completed. Some of the children

included also had history of exhibiting signs of aggression. A multiple behaviors

sheet was used to track the duration and frequency of tantrums for every session of

each individual child. These were also used to track progression. Because most of

the children tantrumed when they were not able to express their needs in a way that

was expected, PECS allow them to better express their wants and needs to their

communication partners.

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) escape out of seat or area (i.e., leaving

teaching/learning area), and/or (c) inappropriate noises and/ or tantrums. The ABA

Technician and prompting partner tallied the frequency and duration of disruptive

behaviors across baseline and intervention sessions with use the use of a multiple
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behaviors sheet. 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 ABA Technician and prompting partner

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), those items were deemed agreements (A). Ifthe two independent

scorers marked items differently (e.g., one positive and one negative pupil

response), it was deemed a disagreement (D). Inter-scorer reliability percentage

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

agreements and disagreements.

Materials

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

communicate more effectively with others. Phase I, "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 partner's 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, 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. Using the picture exchange in different places, with

different people, including peers, and across various distances, further develops this

new skill. This specific phase demonstrates that communication with PECS can
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happen anywhere and at any distance. At Phase III, there are two sub-phases, IHA,

Picture Discrimination, and Phase 1MB, 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 order to discriminate between these items, a preference test

may be implemented before the PECS trials begin in order to find the best form of

motivation for the intended communicator. 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. Gradually, 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?" By

responding to the specific questions asked by the communication partner without

being forced to choose from a small, set amount of PECS allows the child to be

more broadly expressive of their desires. Finally, at Phase VI, Commenting,

students are taught to comment in response to questions such as, "What do you

see?" or "What do you hear?" or "What is it?" The main focus of this phase is for the

intentional communicator to independently comment on their surroundings. 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 learning with PECS is a progressive
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process. As the child learns, the PECS entice children to communicate with others

around them (Frost & Bondy, 1994).

The ABA Technician and prompting partner were trained initially in the use of

PECS to promote positive social behavior. Training took approximately 30 min,

included modeling, role-playing, and feedback, and was conducted in the target

classroom. PECS's training highlighted the aforementioned goals of each

instructional phase.

Procedure

Assessment of each individual to determine degree of autism was performed

prior to the start of this study. Child performance was assessed under baseline and

intervention conditions for a total of 50 sessions. During baseline sessions,

instructional sessions were conducted with the behavior analyst and applied

behavior analyst technician using typical or normal instructional procedures. For the

most part, baseline instruction consisted of discrete trial training sessions in which

some form of stimulus (e.g., directive, request, and verbal prompt) was provided to

students. Ifthey responded appropriately the applied behavior analyst technician

provided positive feedback; when students made mistakes the ABAtechnician

provided immediate corrective feedback, followed by repetition of the trial until the

appropriate behavior was expressed.

After pupil performance stabilized the PECS was introduced. A total of 20

colored PECS icons were introduced to target when behavioral situations arose

(e.g., an attempt to escape or emotional outburst). PECS icons were shown to

target students and they were required to return them to the teacher after viewing it
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for a minimum of 3 s. In effect, PECS icons were being used to facilitate children's

communication skills and decrease the likelihood that disruptive behavior would

occur. Pupil performance on both dependent variables (communicative competence

expressed and tantrums exhibited) was recorded during and following all

experimental sessions.
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Discussion

Verbal behaviors are the building blocks of communication and the basis of

social interactions. If one is not able to effectively communicate wants and needs at

a young age, undesired physical and social behaviors (e.g., tantruming, aggression)

may progress into adulthood. With a form of communication that allows the

expression of needs and the elimination of emotional outbursts and other undesired

behaviors, it provides protection to not only the intentional communicator, but also

the people that they may come in contact with throughout their lifetime.

PECS encourage and help 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. Itwould be interesting to see how many

communication skills and social behaviors of the children would have improved if

the intervention lasted for more than 3 months.

Over the course of training, users are taught to (a) associate icons with their

representative items; (b) give an icon to a communicative partner in order to gain

access to a desired item; (c) seek the appropriate icon and travel to a

communicative partner to achieve desired item; (d) discriminate between multiple

icons in order to obtain and preferred item; (e) use phrases to express wants and

describe the surrounding environment; (f) answer questions and respond to

commands; and (g) learn and use descriptors to discriminate between similar items.

Future research should examine the effects of PECS training on other

secondary outcomes, including verbal expression and academics. By better
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understanding the broader effects of increased functional communication through

PECS, situations where the intervention may result in important, socially valid

secondary gains can be more clearly detected. Similarly, additional data on the

generalization of functional communication across multiple settings could aid in our

understanding of when and how PECS can be used in an individual's daily life and

in what situations applying PECS becomes difficult. Other further studies should

look at the efficacy in older children adolescents, and adults, as little is known about

the successes with these other age groups. Additionally, more research needs to be

conducted regarding best practices for using PECS with children who have other

disabilities or functional impairments in addition to ASD and children who are non-

English language learners or come from other linguistically diverse backgrounds.

Based on extensive, daily interactions with children who have used PECS, I

was able to observe the extent of communicative progression that each child

exhibited. Over the course of the summer, Iwas able to see children progress from

being entirely non-verbal to speaking entirely in 2-word to 4-word mands. Iwas able

to view the decrease in disruptive behaviors, initially working with children who

would bang their heads against the walls and floors of their own classrooms when

demands were placed on them, to instead sitting upright in their chairs, eager to

work and learn.

In all children, social, linguistic, and communicative skills develop at different

rates and students with ASD are no exception. PECS provide a unique way for

children to express themselves, with no specific requirements needed prior to

implementation. Because it is crucial to have a form of communication as a basis for
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social interactions, alterative forms of non-verbal communication, such as PECS,

are necessary for populations who cannot verbally communicate in an effective

way.

By creating a way for non-verbal children to communicate, it allows for the

possible prevention of future behavioral problems that can be exhibited in adulthood

including emotional outbursts and aggression, resulting in harm to themselves and/

or others. With a form of communication that allows the expression of needs and

the elimination of emotional outbursts and other undesired behaviors, it provides

protection to not only the intentional communicator, but also to the people that they

may come in contact with throughout their lifetime.
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