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ABSTRACT 

 Children with visual impairments along with additional disabilities comprise the 

largest subpopulation within the corpus of students that are identified with visual 

impairments.  Collectively, this heterogeneous group of children has well documented 

delays in communication development. When children have visual impairments, they 

lack access to powerful visual cues in the environment, such as facial expressions or 

gestures, which support the initial development of communication skills. With 

diminished access to observing and imitating communication behaviors and patterns, 

many children with visual impairments and multiple disabilities become passive in their 

environments, increasing their risk for “learned helplessness”, a condition that can occur 

when an individual perceives no relationship between his behavior and its impact on the 

environment.  

 Augmentative and Alternative Communication (AAC) teaching strategies have 

been shown to assist children with and without visual impairments in developing 

functional communication skills producing positive outcomes for individuals, families, 

and school staff.   AAC is designed to provide a means for both the speaker and the 

listener to engage more efficiently and effectively in the communication process. Often 

interventions using AAC strategies or devices require some type of adaptation, either in 

materials or approaches, in order to provide greater access and support to students with 

visual impairments. As these children are also members of a low incidence disability 

group, teachers, related service providers and parents may lack knowledge ways to 

effectively alter AAC methods to enable students to gain functional communication 

skills. 
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 The Picture Exchange Communication System (PECS) has been shown to build 

the expressive communication skills for students with autism and those with 

developmental disabilities.  Traditional PECS teaching strategies rely upon an intact 

visual sense for accessing pictures, line drawings, gestures or other visual supports from a 

communication partner to request items, or make choices about desired objects in the 

environment. The use of 3-D parts of objects may be useful in adapting the PECS 

protocol for individuals with visual impairments and additional disabilities. This study 

examined the effects of an adapted form of PECS on the communication skills for three 

students with visual impairments and developmental delays. Participants were recruited 

through teachers of the visually impaired and certified orientation and mobility specialists 

from a local school system.  All training sessions occurred within the students’ local 

school placements in a mid-sized city in the Southwestern United States. 

 The study answered the following questions: 

(a) Will children with visual impairments and developmental disabilities be able to 

acquire an adapted form of PECS? 

(b) As a component of the intervention, will participants increase frequency and 

distance for independent traveling to a communication partner? 

(c) Will participants show increases in pre-post measures of the use of conventional 

communication forms as measured by the Communication Matrix? 

 A single-subject multiple baseline across participants was used for the 

study. This approach was used to measure behaviors before, during and after the 

intervention. In concert with this approach, pre-post measures were drawn on the 

students’ communication behaviors using the Communication Matrix instrument 
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using video samples and reports from teachers/parents. Results indicate that two 

of the three participants were able to acquire the use of an adapted form of PECS 

for functional communication and that all participants demonstrated new 

communicative behaviors as measured by the Communication Matrix. This study 

expands the evidence for the use of PECS for a new population of students by 

providing preliminary data on the use of adapted materials and strategies.  
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CHAPTER ONE 
INTRODUCTION 

 
Helen Keller, who was recognized worldwide as a gifted deafblind person, is 

documented to have communicated her wants and needs solely through her behaviors 

until she learned symbolic communication with her teacher, Anne Sullivan. Prior to 

learning a reliable form for expressive and receptive communication, Helen‟s behavior 

was viewed as extremely maladaptive. She threw tantrums, was aggressive, and was 

described as eating her food like a “wild animal” (Keller, 1902). Acquiring a formal 

means of communication, through tactual finger spelling and sign language, was the 

event that Helen herself described as transformational in her life, unlocking not only her 

mind but a world of opportunities (Keller, 1902). Helen‟s description of her teacher and 

the strategies that helped her learn to communicate forms one of the earliest accounts of 

augmentative communication interventions for a person with visual impairments in the 

United States (Ernstveld, 1996). While other historical cases of augmentative and 

alternative communication (AAC) with persons who are visually impaired or deafblind 

have been documented both nationally and internationally, Keller‟s story has become 

widely representative of what can happen when people are provided with intensive 

instruction and a reliable form to express themselves.   

According to the American Printing House for the Blind‟s (APH) annual report, 

there are approximately 57,696 school-aged students who are identified as legally blind 

in the United States (APH, 2007). Because the educational definition of children with 

visual impairments is inclusive of children with partial sight, low vision, and functional 

blindness, the actual number of children with visual impairments served in schools is 

estimated to be 120,000 (Mason & Davidson, 2001). This low-incidence population of 
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children with visual impairments is highly heterogeneous (Ferrell, 2000). Within Ferrell 

and colleagues‟ 1998 sample of 202 infants and toddlers with visual impairments, 60% 

were identified as having additional disabilities. Of this subset of children, approximately 

90 different coexisting impairments were documented (Ferrell, 2000). It is estimated that 

10% of the population of visually impaired school-aged children are deafblind (AIDB, 

2008). Additionally, the Centers for Disease Control (CDC) report that the incidence of 

autism is as high as 11.6% within the population of persons who have visual 

impairments. Heterogeneity, in terms of impact of disabilities and adaptive functioning, is 

a defining characteristic of student populations who are visually impaired (VI), deafblind 

(DB), as well as those who have autism (VI + ASD) (CDC, 2007; Ronnberg & Borg, 

2001). Despite the compounded heterogeneity that is evident in the sub-populations of 

students who have visual impairments, each of the aforementioned groups has well-

documented incidences of significant communication delays and impairments (Bruce, 

2005; CDC, 2007; Ronnberg & Borg, 2001). Although it may be impossible to determine 

the degree of impact the common thread of visual impairments has upon these students 

with complex, concomitant disabilities, it is certain that the experience of visual 

impairment serves as a significant barrier to the initial development of communication 

skills (Rowland & Stremel-Campbell, 1987; Warren, 1994).  

When children have visual impairments, they lack access to powerful visual cues 

in the environment (such as facial expressions or gestures) that support the initial 

development of communication skills (Fraiberg, 1977). With diminished access to 

observing and imitating communication behaviors and patterns, many children with 

visual impairments and multiple disabilities become passive in their environments, 
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increasing their risk for “learned helplessness,” a condition that can occur when an 

individual perceives no relationship between his behavior and its impact on the 

environment (Seligman, 1975). Because children with vision loss and multiple disabilities 

have additional barriers to the environmental cues that support communication, these 

children can develop limited communicative repertoires or highly idiosyncratic ways of 

communicating, which may be unrecognizable to communication partners (Siegel-

Causey & Downing, 1987). Studies that have measured communication exchanges 

between visually impaired children with multiple disabilities and their partners reported 

that even those individuals with intimate knowledge of the child may not recognize, 

support, or respond to the child‟s communication attempts/behaviors, thereby decreasing 

the opportunities for building the child‟s communication skills (Rowland, 1990; 

Verveloed, van Dijk, Knoors, & van Dijk, 2003).  

Movement relates to the development of communication skills from a conceptual 

as well as practical standpoint (Bruce, 2005; Werner & Kaplan, 1964). Another well-

documented impact of visual impairments is the increased risk for failure to develop 

independent, purposeful movement and travel in environments (Lancioni, et.al, 1988a; 

Lancioni, O‟Reilly, van Dijk, & Klaase, 1998; Merbler & Wood, 1984). Establishing 

meaningful, goal-oriented travel instruction for individuals with visual impairment and 

multiple disabilities has been shown to be critical in the development of the most basic 

orientation and mobility skills (Gee, Harrell, & Rosenberg, 1987; Lancioni, Bellini, & 

Oliva, 1993a; Lancioni, Bellini, & Oliva, 1993b; Lancioni, Bellini, Oliva, Guzzini, & 

Piriani, 1989; Lancioni, Oliva, & Bracalente, 1994; and Lancioni, Oliva, & O‟Reilly, 

1997; Lancioni, O‟Reilly & Campodonico, 2000). In the context of communication, an 
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individual with visual impairments who cannot move purposefully in home or classroom 

settings, may not be able to efficiently access partners for sending or receiving messages. 

For some persons with concomitant visual impairments and additional disabilities, 

developing the basic awareness that a communication partner can be accessed via 

traveling to that person is a skill that often requires direct instruction (Huebner, Prickett, 

Welch, & Joffee, 1994). One critical skill that is required for being a successful 

communicator is to learn how to gain a partner‟s attention to send a message, which often 

may require a sense of where a potential listener is in the environment and how one may 

travel to that person to deliver a message (Halle, 1984). For young children with visual 

impairments and multiple disabilities, this sense of how to use sound cues, olfactory 

information, time distance, or even travel in indoor environments often requires 

systematic teaching that is embedded in meaningful routines (Gee, Harrell, & Rosenberg, 

1987; Huebner, Prickett, Welch, & Joffee, 1994; Joffee & Rikhye, 1991). Providing 

incentives for travel to a communication partner in the context of making requests may be 

a means of increasing students‟ movement, as well as building a necessary 

communication skill-- locating the communication partner (Anthony, 1993).  

In addition, researchers have correlated a lack of functional communication skills 

with the existence of socially undesirable behaviors, including self- injurious and 

aggressive behavior (Donnellan, Mirenda, Mesaros, & Fassbender, 1984). For 

populations of students with visual impairments and additional disabilities (including 

students who are DB or VI + ASD), aggressive or self- injurious behaviors have also been 

positively correlated with severe communication impairments (Durand & Kishi, 1987; 

Gense & Gense, 2005; Jamieson, 2004).  
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Over the years, a plethora of communication interventions for students with visual 

impairments and multiple disabilities have been implemented in a number of 

environments, the majority of which may be categorized as Augmentative and 

Alternative Communication (AAC) interventions (Parker, Grimmett, & Summers, 2008; 

Sigafoos, et al., 2008). AAC systems have evolved rapidly since the 1960s and may be 

broadly divided into two groups: aided and unaided (Hourcade, Pilotte, West, & Parette, 

2004). Aided systems have been defined as requiring some type of external device for 

sending messages to another person, and range from low-tech dual communication 

boards/books to complex microcomputer technologies with voice output capacities 

(Beukelman & Mirenda, 1998). Unaided systems for expressive communications include 

sign language, gestures, non-symbolic vocalizations, and facial expressions (Beukelman 

& Mirenda, 1998).  

Many AAC interventions that have been utilized with persons who have visual 

impairments and additional disabilities have required some adaptations to compensate for 

reduced or absent visual acuity (Parker et al., 2008; Sigafoos et al., 2008). Examples of 

these adaptations include backlighting a microswitch (Singh et al, 2003.); textures added 

to surfaces of a calling device (Mathy-Laikko et al., 1989; Schweigert, 1989); using 

three- dimensional parts of objects as referents for actual items (Rowland & Schweigert, 

2000; Trief, 2007; Trief, Bruce, Cascella, & Ivy, in press; Turnell & Carter, 1994); 

embossing uncontracted braille words on communication exchange cards (Finkle et al., 

2004); employing tactual sign language (Janssen et al., 2003); and making 

communication boards with large print, bold line drawings and words (Heller & Allgood, 

1996). Recently, researchers have adapted the Picture Exchange Communication System 
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(PECS), which has an established base of evidence for students with autism, to meet the 

needs of students with combined visual impairments and autism (Lund & Troha, 2008; 

Parker, Banda, Davidson & Liu-Gitz, 2008). The changes made to the PECS intervention 

in these studies involved not only modifying the materials used to incorporate three-

dimensional parts of objects, but also included adapting the teaching protocol to 

maximize the students‟ intact senses. Although the outcomes of these studies showed a 

level of efficacy, replication is needed across the heterogeneous populations of visually 

impaired students with multiple disabilities, including participants with autism or 

deafblindness. 

Statement of the Problem 

When vision impairment is complicated by the presence of other disabilities, a 

lack of visual access to the environment is compounded by additional threats to incidental 

learning and leads to an increased risk for delayed communication development 

(Rowland & Stremel-Campbell, 1987; Warren, 1994). Multiple studies have revealed the 

implicit barriers to the communication development of children with visual impairment 

and additional disabilities when communication partners fail to recognize the presence or 

intent of communicative behaviors in the environment (Romer & Schoenberg, 1991; 

Romer & Haring, 1994; Rowland, 1990; Verveloed, van Dijk, Knoors, & van Dijk, 

2006). Other studies have shown that, when communication behaviors are not recognized 

and reinforced, there is an increased risk for “learned helplessness” as well as reduced 

initiating behaviors on the part of the child, which further impairs the development of 

functional communication (Bruce, 2005; Schweigert, 1989). Deficits in simple travel 

skills conjoined with a lack of environmental enticements for movement may further 
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inhibit a child‟s ability to have a sense of influence in her world (Lancioni, et al., 2000) 

or to access communication partners (Huebner, et al., 1994). Additionally, VI students 

with concomitant disabilities may display challenging behaviors, such as self- injurious or 

aggressive outbursts, which function as communication in specific environments and 

under certain conditions (Berotti & Durand, 1999; Durand, 1993; Durand & Berotti, 

2001; Durand & Kishi, 1987). 

 Thus, the purpose of teaching students to use AAC serves not only to replace 

idiosyncratic or undesirable communication forms with more recognizable, socially 

acceptable communicative forms, but also to empower communication partners such as 

parents or teachers to respond effectively to students‟ communicative behaviors, 

providing shared meaning between students and those around them (Durand, 1993). 

Adapting PECS for students with VI and autism, both in terms of intervention procedures 

and materials, has shown modest results that require replication within a highly 

heterogeneous population (Lund & Troha, 2008; Parker et al., 2008).   

Purpose of Study 

 The purpose of this study is to measure the efficacy of adapted PECS within the 

richly diverse group of students with VI and additional disabilities, including autism or 

deafblindness. Efficacy itself will be measured using the percentages of unprompted 

communication exchanges, pre- and post- speech testing, and distance traveled to 

communicate with a partner.  
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Research Questions 

1. Is adapted PECS an effective strategy for developing requesting behaviors as 

functional communication for persons with visual impairments and multiple 

disabilities? 

2. Does the adapted form of PECS abet the development of communication 

behaviors, such as speech, for some children with visual impairments and 

additional disabilities? 

3. Is adapted PECS associated with increased travel distances for communication 

purposes for students with visual impairments and multiple disabilities?  

4. Does the acquisition of adapted PECS generalize to use with multiple persons and 

within other settings? 

Definition of Terms 

 Visually Impaired: The U.S. Department of Health and Human Services defines 

visual impairments as:  

(a) A child is classified as visually impaired when visual impairment, with 

correction, adversely affects a child's learning. The term includes both blind and 

partially seeing children. A child is visually impaired if: 

(1) The vision loss meets the definition of legal blindness in the State of 

residence; or 

(2) Central acuity does not exceed 20/200 in the better eye with corrective lenses, 

or visual acuity is greater than 20/200, but is accompanied by a limitation in the 

field of vision such that the widest diameter of the visual field subtends an angle 

no greater than 20 degrees (45. CFR 1308.13).  
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 Deafblind: The U.S. Department of Education defines deafblindness as a 

“condition in which the combination of hearing and vision losses in children cause „such 

severe communication and other developmental and educational needs that they cannot 

be accommodated in special education programs solely for children with deafness or 

children with blindness or multiple disabilities‟” (34. CFR 300.7 (c) (2), 1999).  

 Autism: The US Department of Education defines autism spectrum disorders 

(ASD) as a neurobiological disability that is present from birth and impacts essential 

human functioning in the areas of communication, social, and behavioral areas. ASD 

often occurs with severe language disorders or mental retardation (34. CFR §300.7 (c) 

(1), 1999). The Centers for Disease Control estimates prevalence of ASD to be 1 in 150 

persons (CDC, 2007).  

 Mental Retardation: The American Association on Intellectual and 

Developmental Disabilities defines the condition as one characterized by significantly 

sub-average intellectual function, existing concurrently with related limitations in two or 

more of the following applicable adaptive skill areas: communication, self-care, home, 

living, social skills, community use, self-direction, health and safety, functional 

academics, leisure and work. Mental retardation manifests itself before age 18. (AAIDB, 

nd.). 

 Augmentative and Alternative Communication (AAC) Systems: An integrated 

group of components including the symbols, aids, strategies, and techniques used by 

individuals to enhance communication (American Speech-Language-Hearing 

Association, 2002). 
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 Incidental Learning: The acquisition of information that occurs through repeated 

observation, imitation, and experiences by being in the environment (Sacks, 1998). 

 Contingency Awareness: This is developed when a person perceives that his 

actions have an effect on a condition within the environment; for example when a child 

associates his calling behavior with a response from his parents (O‟Brien, Glenn & 

Cunningham, 1994; Schweigert, 1989). Intact sensory systems support the development 

of contingency awareness when children can see or hear the impact of their own behavior 

within the immediate environment (Bruce, 2005).  

 Learned Helplessness: This is a condition that occurs when an individual 

perceives that his behavior has no impact or influence upon the environment or the 

responses of others, which leads the person to reduced initiation, increased passivity, 

higher levels of depression (Seligman, 1975).  

 Prelinguistic Behaviors: These lay the foundation for language acquisition. For 

infants, behaviors such crying, smiling or cooing become interpreted by caregivers as 

communication, who in turn respond to the perceived needs of the infant. Eye contact, 

pointing, reaching, facial expressions, babbling and vocal intonations are considered 

prelinguistic communication forms (Lueck, Chen, & Kekelis, 1997). These have been 

noted as affecting the behaviors of communication partners, for example, in requesting, 

sharing attention, attracting attention, stopping an activity, starting an activity, or greeting 

(Rogow, 2000). 

 Intelligibility of Communication: The ease with which a communicative behavior 

is understood by familiar and unfamiliar people (Mirenda, 2003).  
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 Joint Attention: Joint attention refers to situations in which two people are 

simultaneously attending to the same object, activity, person, or topic (Bruce, 2005; Jones 

& Carr, 2004). 

 Symbolic Communication: Rowland and Schweigert (2000) define learners who 

communicate at the symbolic level as not reliant upon referents being in the physical or 

temporal environment. Symbols are representations of an object, person, place, action or 

idea (Rowland & Schweigert, 2000).  

 Object Symbols/Objects of Reference: These are three-dimensional parts of 

objects or whole objects that represent objects, people, places, actions, or ideas (Rowland 

& Schweigert, 2000). 

 Levels of Representation: When describing objects of reference or object symbols, 

Park (1997) outlined three levels of representation: icon, index, and symbol. Icons share a 

close resemblance to the object of reference. Parts of objects, duplicate objects or 

photographs are examples of icons. An index shares an association with an activity or 

object. For example, a spoon may be used to represent going to the kitchen for meals but 

the spoon does not represent the entire activity of eating directly, nor does it represent 

everything that is characteristic of a kitchen. A symbol has no physical resemblance to 

the referent but is an arbitrary representation that has a meaning commonly understood 

by communicators in the environment. The word or sign for “cookie” is a symbol, and an 

object that might arbitrarily represent cookie might be a plastic triangle, which bears no 

relationship to the actual cookie.  

 Iconicity: “Iconicity refers to any association that an individual forms between a 

symbol and its referent” (Schlosser & Sigafoos, 2002, p. 103).  
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 Concreteness: This is defined in terms of the “ease in which the stimulus evokes 

an image of an object or objects” (Paivio, 1971, p. 59). Both concreteness and iconicity 

are factors in acquisition of alternative communication forms such as pictures or object 

symbols; however, Schlosser and Sigafoos point out that the reinforcement value of the 

referent has much to do with the acquisition of the communication form (Schlosser & 

Sigafoos, 2002).  

 Communicative Function: The purpose of any communicative behavior as 

determined by the interpretation of a communication receiver (Bruce, Godbold, 

Naponelli-Gold, 2004). Traditional communicative functions have been described as 

protesting, calling, commenting, requesting, greeting, clarifying, labeling and answering 

(Bruce, et al., 2004). In an assessment tool based on the language development of typical 

infants, Rowland (2004) described four basic communicative functions in early 

communication: rejecting, obtaining, social engagement, and providing/seeking 

information. 

 Communication Intent: This is defined as a sensorimotor achievement that occurs 

in typically developing infants between 6-8 months of age. It refers to one‟s ability to 

send messages with a purpose or to act in a specific way to gain a specific response from 

the environment (Fazzi & Klein, 2002).  

 Response efficiency: There are many factors that influence a person‟s ability to 

use AAC in place of idiosyncratic behaviors, but the chief factor is that the response the 

person receives for his behavior must be worth the effort. In other words, is use of the 

AAC the most efficient manner to get his needs met. In acquisition of AAC use, response 

efficiency is affected by response effort for the participant, the rate at which the person 
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receives reinforcement, the immediacy of the reinforcement, and the quality of the 

reinforcement (Johnston, Reichle, & Evans, 2004).  

 Communication Matrix: This tool is designed to evaluate children who are not 

using traditional communication forms such as speech or sign language. Early or subtle 

forms of communication are examined within four domains or reasons for 

communicating: rejecting, obtaining, social engagement, and seeking/providing 

information. The tool examines prelinguistic behaviors across the four domains in a 

sequence of communication competencies: pre-intentional, intentional, non-conventional 

communication, conventional presymbolic communication, concrete symbolic 

communication, abstract symbolic communication, and formal symbolic communication 

(Rowland, 2004). Behaviors are evaluated within a specific context and are confirmed 

through direct and indirect assessment (Rowland et al., 2009) 

 Functional Vision Assessment (FVA): This is an observational assessment 

conducted by a teacher of the visually impaired (TVI), a certified orientation and mobility 

instructor (COMS), or other vision professional that addresses both near and distance 

vision in both indoor and outdoor environments (Levack, 1994).  

 Learning Media Assessment (LMA): This encompasses an educational assessment 

process for selecting learning and literacy media based upon observation of what sensory 

systems a child in using across a variety of environments. It examines both instructional 

materials and teaching methods that will assist a student with visual impairments in home 

and educational environments (Koenig & Holbrook, 1995).  

 Orientation and Mobility Assessment: This is a comprehensive assessment tool 

that is designed to be used by university-trained orientation and mobility instructors to 
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identify a student‟s current functioning level in all orientation and mobility areas, in order 

to determine goals for movement and travel instruction (Pogrund, et al., 2003).  

 Person-Centered Planning Assessment: This is a qualitative tool for interviewing 

individuals with disabilities, their families, service providers and friends about what is 

most important for developing a socially valued life. The process contains questio ns on 

what an individual prefers or finds repugnant, in order to help a team of people plan 

meaningful and supportive activities with a person who has disabilities (J. O‟Brien & L. 

O‟Brien, 2002).  

 Forced-Choice Reinforcement Assessment: This is an assessment tool for testing 

what a person finds reinforcing, by systematically observing and comparing an 

individual‟s response to two items at the same time (Mithaug & Hanawalt, 1978).   

 Microswitches: Electronic devices that are activated when a person pushes a 

lever- like feature of the device, in order to create some specific response in the 

environment. For persons with severe disabilities, these devices have helped to facilitate 

contingency awareness in their immediate environments (Lancioni, O‟Reilly, Singh, 

Oliva, Campodonico & Groeneweg, 2003).  

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

alternative communication system that teaches persons with communication impairments 

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

(Bondy & Frost, 1994).     

Organization of the Study 

 This study consists of five chapters. Chapter one provides a rationale for the study 

by offering a brief description of the communication intervention needs of students who 
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have visual impairments and multiple disabilities. It also provides the research questions 

and definitions of terms. Chapter two initially offers a brief overview of the impact of 

visual impairment alone on the initial development of communication skills, and 

secondly, describes the compounding risks to communication development that occur 

when additional disabilities, such as autism or hearing impairments, co-exist in persons 

with visual impairments. A review of communication interventions that have been 

employed with students who have visual impairments simultaneously with autism or 

other disabilities is outlined, describing not only the types of AAC teaching methods and 

materials, but also how these were adapted to compensate for visual impairments. A 

review of PECS studies for students with typical vision are included, as well as synopses 

of recent adaptations that have been made to PECS to provide access to students with VI. 

Chapter three describes the method used for the study, the participants in the study, the 

pre-assessment procedures, intervention procedures (including changes in the PECS 

protocol and materials), and the steps in the phases of the study. Chapter four outlines the 

results in response to the specific research questions. Finally, Chapter five explores the 

rationale for the results, the limitations of the study, and recommendations for future 

research. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

Communication 

 

 The human body is the vehicle for multiple types of behavioral expression. Some 

of these behaviors, whether occurring in the form of traditional speech or through non-

verbal expressions, may be interpreted by another person as communicative. This 

“liberal” definition of communication has emerged over the past 40 years of research 

with infants (Bates, Benigni, Bretherton, Camaioni & Volterra, 1977; Rowland, 1990). 

From infancy, it is through the bodily senses of vision, hearing, touch, taste, smell and 

proprioception that environmental connections, organization, conceptual relationships, 

and the foundation for communication with others are formed (van Dijk, 1969; Werner & 

Kaplan, 1964). Well before an infant can speak, the process of developing intentional 

communicative behaviors is being practiced in his everyday environment. Pre- linguistic 

behaviors, such as vocalizations, eye gaze, gestures, body movements, postural changes 

and even breathing patterns, may be functioning as communication for the infant and his 

caregivers. Inherent in this broad definition of communication is the role of the 

communication partner in interpreting behaviors that are observed (Rowland, 1990). 

Communication, then, is not only the expressed behavioral form of the person sending a 

message, verbal or nonverbal, but the process of a receiver assigning meaning to what the 

sender is generating (Grove, Porter, Bunning, & Olsson, 1999). 

 It has been estimated by Beukelman & Mirenda (1998) that as many as 900,000 

individuals in the United States cannot use speech functionally for communication and 

depend upon non-symbolic forms, such as idiosyncratic behaviors, for relaying messages 

to others. Augmentative and alternative communication (AAC) has been defined as the 
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use of strategies or devices that support or substitute for an individual‟s spoken 

communication skills (Mustonen, Locke, Reichle, Solbrach, & Lindgren, 1991). The 

expansion of behaviors that may be recognized as functionally communicative has 

provided a broader platform for intervention for individuals who have severe 

communication impairments and has helped shape the field of AAC (Johnston, Reichle, 

& Evans, 2004; Rowland, 1990). Through the acknowledgement that simple, non-speech 

behaviors may be interpreted by partners as requests, greetings, protests, or even 

comments, has provided a framework for all persons to be viewed as communicators, 

even if a person is functioning only on a nascent communicative level (Hourcade, Pilotte, 

West, & Parette, 2004). Through the evolution of communication theory and AAC 

practice, the function of the communication behavior has become more central than the 

form (Sigafoos, 2005). AAC teaching and remediation with students may be designed 

around individual capacities, interests, and environmental purposes by providing forms 

that a student may use more fluently and that may be interpretable by partners. The multi-

dimensional purposes of using AAC may include assisting persons in using current 

behavioral repertoire more functionally, expanding the repertoire of communication 

behaviors, to instruct in the use of communicative forms that are recognized by partners 

in specific environments, or to assist individuals in adapting behaviors for multiple 

communicative purposes (Buekelman & Mirenda, 1998; Hourcade et al., 2004). For AAC 

implementation to be successful for the individual user and communication partners, it 

must have the components of “response efficiency,” or the highest level of reinforcement 

for the least effort, for the speaker and the listener (Johnston et al., 2004). Johnston and 

colleagues synthesized the literature around four components of response efficiency for 
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both the AAC user and social participants in the environment. These substrates of 

response efficiency include: response effort, defined as the work required to create a 

behavioral response; reinforcement rate, choosing the communication behavior that 

produces increased levels of reward; reinforcement immediacy, or the latency between 

the communicative act and the receipt of the preferred consequence; and finally 

reinforcement quality, the more highly desired the item, the more likely it will be 

requested (Johnston, et al., 2004). In concert, broader communication principles and 

regardless of the communication form, for the use of AAC to be sustained and successful 

it must contain all strands of response efficiency for a ll parties engaged in the 

communicative process. Thus, when a person has disabilities that interrupt the acquisition 

of higher forms of communication (speech or sign), purely behavioral forms may 

function in the most efficient manner for the individual, or she may become more 

severely impaired by not being able to communicate with partners in a consistently 

recognizable form or have the capacity to affect the most basic change in her 

environment (Guess, Benson, & Siegel-Causey, 1985). 

 There may be nothing that is more characteristically human than engaging in the 

process of communication. It is a dynamic activity that draws us out of ourselves, 

connects us with other people in the environment, and may serve as an effective vehicle 

for sharing thoughts with listeners. For children with visual impairments and multiple 

disabilities (such as autism, deafblindness, or mental retardation), developing a means of 

communicating with partners in the environment is central to all aspects of development 

(Bruce, 2005; Rowland & Schweigert, 2000). Because of the complexity of the student 

population of children with visual impairment and multiple disabilities as well as the 
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myriad of factors that contribute to the development of effective communication 

strategies across environments, creating and measuring AAC interventions for this 

population of students must be central to the work of educators in the field.   

Impact on Severe Visual Impairments on Communication Skills  

 Because of the high degree of heterogeneity in the population of children with 

visual impairments and multiple disabilities, it is important initially to summarize the 

communication research that has been conducted with children who only have visual 

impairments. Visual development plays a critical role in language development as an 

integrative sense (Andersen, Dunlea, & Kekelis, 1984; Perez-Periera & Castro, 1992). 

This brief summary creates an outline of the impact that altered or absent visual acuity 

has on communication development. Within broad heterogeneity, vision loss is a 

common denominator for this population. By isolating the impacts of VI, the role of 

vision becomes more apparent as an added barrier to communication development for 

children with concomitant disabilities, such as developmental disabilities, autism or 

hearing impairment. More importantly, exploring the impact of visual impairments on 

communication may offer richer insights into creating AAC interventions that address 

specific, unique needs for providing access to students combined vision loss and 

developmental disabilities. Selecting and implementing appropriate communication 

intervention strategies should not be made randomly or precipitously, but should be based 

upon unique participant characteristics and what will help a specific person be a 

successful communicator in multiple environments (Grunland & Olsson, 1999; Schlosser 

& Sigafoos, 2002). 
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Imitation, Joint Attention and Contingency Awareness 

 The process of imitating caregivers‟ visual behaviors, sharing joint visual 

attention, and developing contingency awareness are greatly impacted when a child does 

not have an intact visual perception system (Loots, Devise, Sermijn, 2003). Imitating 

someone based upon visual input occurs when one engages in the same facial 

expressions, gestures, or other gross/fine motor movements as the person initiating the 

behaviors. Because vision supports a child‟s understanding of cause and effect, children 

with visual impairments may not immediately realize the impact of their own nonverbal 

behavior upon others (Bruce, 2005). Joint attention occurs when two or more people are 

simultaneously attending the same action, activity, object or person (Bruce, 2005). 

 Although there are multiple ways of demonstrating shared attention through the 

senses, vision plays a dominant, integrative role for multiple adaptive behaviors, 

including attending to visual information offered by the communication behaviors of 

partners in the environment (Fazzi, Signorini, Bova, Ondei, & Bianchi, 2005). Selma 

Fraiberg‟s seminal studies on blind infants provide several descriptors of differences in 

communication development of infants with visual impairments that demonstrate the 

importance of imitation in developing nascent prelinguistic behaviors. Fraiberg (1974, 

1977) described the manner in which mother-child communication patterns are altered 

because of the infant‟s lower rates of responsive, visually expressive behaviors, such as 

eye gaze, facial orientation, or facial expressions, which are recognizable and interpreted 

as early attention to the parent. Fraiberg‟s description of blind infants‟ reduced ability to 

facially interact with their mothers in a “mirroring” pattern correlates with altered 
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maternal responses to infant behaviors, which can alter communication patterns between 

mother and infant. 

Miles and Riggio (1999) refer to the importance of learning to use one‟s hands 

developmentally and the significance of the hands of a child with visual impairments.  

Four-month-old, sighted infants spend time looking at their hands and studying how 

hands and fingers move (Anthony, Bleir, Fazzi, Kish & Pogrund, 2002). Infants with 

vision loss do not have access to this feedback; they must therefore have conscious 

support to learn how to effectively use their hands in meaningful and motivating ways. 

These are the beginning stages of learning about cause and effect. Through practice and 

incidental learning an infant begins to associate the batting of one‟s hand with the 

response from an object, a mobile or toy. Lilli Nielsen (1994) advocated designing play 

spaces called “little rooms” that create more opportunities for children with visual 

impairments to influence their environment through simple body movements. The 

INSITE manual (Watkins, 1989) suggests that early interventionists encourage parents to 

have young infants with visual and other impairments wear socks with bells or rattles to 

help encourage leg movements and to develop associations be tween body movements 

and environmental responses. By having increased motivation to move one‟s body to 

create environmental change, the infant/toddler begins to develop the concept that they 

can change things around them, experience motivating sensations, and obtain desired 

responses through movement of their bodies.  

Prelinguistic Communication Behaviors 

Preisler (1991a, 1991b) analyzed videotape interactions with visually impaired 

infants and their mothers to describe frequencies of infants-caregiver communication 
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behaviors and the patterns of interaction that occur. The infants with visual impairments 

engaged in fewer recognizable prelinguistic communication behaviors, such as eye-gaze, 

responsive facial expressions, imitating, gesturing, and pointing, which, in turn, led to 

lower frequencies of maternal responsiveness to infants. In one of her subsequent studies, 

Preisler (1995) compared hearing- impaired infants with no additional disabilities to 

visually- impaired infants without other disabilities and found that vision loss has a higher 

degree of impact on prelinguistic communicative behavior than hearing loss.   

Further studies on mother‟s behaviors in response to their infants have suggested 

the importance of caregiver recognition of and response to the ir infant‟s communication 

repertoire (Behl & Akers, 1996; Kekelis & Prinz, 1996; Rowland, 1984; Sapp, 2001). 

Other studies have considered caregivers‟ ability to interpret the behavior of their visually 

impaired infants, in comparison of mothers who interpret the behavior of sighted infants, 

as a factor in the infants‟ abilities to develop as effective communicators. For the infants 

with visual impairments, parental responsiveness and interpretation was associated with 

increased infant communication skills (Baird & Mayfield, 1997; Sapp, 2001).  

Rattray & Zeedyk (2005) studied mother- infant dyads that included both sighted 

and VI mothers with either sighted or VI infants, and described modes of communication 

that included touch, vocalizations and facial orientation, to create joint or shared attention 

during play routines. It was noted that sighted mothers (either with VI or sighted infants) 

and sighted infants (either with VI or sighted mothers) relied heavily upon facial 

orientation to create joint attention for communication, while both infants and mothers 

with VI utilized touch and vocalizations far more frequently to communicate in their 

dyads. The challenge represented in this study was for the partner (infant or mother) to 
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respond to communication attempts made by the partner in the appropriate form (touch, 

vocalization or facial orientation).  

Communication Initiations 

 Dote-Kwan & Hughes (1994) conducted descriptive studies of infants with vision 

loss and correlated variables in the home environment, with initiated communication 

behaviors of infants. Because parents did not recognize and respond to non-traditional 

communicative initiations of infants, those based on movement rather than eye-gaze, 

infants initiated less, while caregivers initiated more. Additionally, these same 

researchers, with the addition of Dolendo, described communication patterns of 17 

mother- infant dyads, examining the factors of maternal directiveness and its impact on 

infant communication (Hughes, Dote-Kwan, & Dolendo, 1999). Conti-Ramsden and 

Perez-Pereira also described higher degrees of maternal directiveness in communication 

patterns with an infant with vision loss, in comparison with mother-sighted infant dyads 

(1999). Initiation plays an important role in the development of intentional 

communication and for the development of choice making behaviors (Guess, Benson, 

Siegel-Causey, 1985; Rogow, 1983). If non-traditional pre- linguistic behaviors that 

function as initiations go unrecognized, the child‟s attempts at communication initiations 

may cease within the environment (Hart, 2006; Rogow, 1983; Rowland, 1990).  

Echolalia  

 Stereotypical use of spoken language in the form of echolalia, has been noted in 

children with visual impairments who have no additional disabilities (Bebko, 1990; Fay, 

1973; Ferrell, 1985; Perfect, 2001; Pring, Dewart, & Brockbank, 1998, & Warren, 1994).  

Verbal imitation is a part of the complex process of developing communication; however, 
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for children with visual impairments, words can become disassociated with the functional 

role of language in one‟s environment (Warren, 1994). Visual development may also 

have a role in the use of pronouns and the “directionality” of language. Ferrell (1990) 

found that the use of the first person pronoun “I” occurred with consistency in 24-month-

old, sighted children, while for blind toddlers it emerged at 36 months of age.  

Concept Development, Motor Development, and Receptive Language 

 Conceptual development and language acquisition through movement and 

exploration of objects has been studied both in VI and sighted children (Bruce, 2005; 

Werner & Kaplan, 1964; Wetherby, Reichle, & Peirce, 1998). Initially, sighted infants 

begin grasping and exploring objects tactually and orally at approximately 4-5 months of 

age (Ruff, Saltarelli, Capozzoli, & Dubiner, 1992), while infants with significant visual 

impairments engage in the same behaviors much later - 13 months (Schellingerhout, 

Smitsman, & Van Galen, 1998). Hayne and colleagues (1997) described the importance 

of understanding the function of objects through movement in order for children to 

establish meaningful word categories. For preschoolers with visual impairments, 

Anthony and colleagues emphasize the primacy of movement in the development of 

concepts related to one‟s body, objects, the environment and spatial positioning within 

the environment (Anthony, Bleir, Fazzi, Kish & Pogrund, 2002). Because a child with 

vision loss does not receive the same information about what is going to happen in the 

environment, researchers and practitioners recommend specific movement routines that 

can bolster a child‟s development of concepts as well as names of objects. Movement to 

obtain a bowl for the cereal or partially participate in opening a cabinet drawer for a 

spoon supports a child‟s sense of where things exist and how he can find them. For 
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example, in North America, many people use spoons for eating. To “eat” means to put 

food into one‟s mouth, chew it and swallow. Spoons can be found in a drawer in the 

kitchen. In most homes, a kitchen has a refrigerator where food is stored. One often 

doesn‟t find a spoon in the closet where clothes are kept. As a child learns the conceptual 

function and location of objects, he can begin to associate that object with a name to 

establish one-to-one correspondence (Rowland & Stremel-Campbell, 1987). Therefore, 

movement and exploration of the environment lead to the child‟s conceptual construction 

of the world around him, understanding of his own body, a way to relate the action of 

objects to names for objects, and a means of establishing categories of objects with 

similar functions (Bruce, 2005; Werner & Kaplan, 1964). 

 Using scales that were normed for young children with visual impairments, 

McConachie (1990) examined the developmental scores of 40 visually impaired infants 

between the ages of 13-24 months to determine language comprehension and expressive 

differences in comparison with sighted children. McConachie found that visually 

impaired children may not have an expressive delay in communication but may have a 

significant delay in comprehension of spoken language. Urwin (1983) also examined 

early language development in a descriptive study of three blind children with no 

additional disabilities to examine the content of early spoken words. While many of the 

subjects‟ linguistic developmental patterns were typical, Urwin‟s study described the 

participants‟ inability to use words accurately to label their own bodies‟ movements.  

Pragmatics 

 Van Hasselt (1983) suggests that, for many young children who are visual 

impaired, the reduced ability to use visual cues inhibits the development of social skills 
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and pragmatic communication with peers. In a study of children with visual impairments 

who attended a day-care program with sighted children, Preisler (1993) found that young 

children with visual impairments needed an environmental interpreter to help children 

understand the nuances of how to play with others. Preisler‟s study described the blind 

children as more willing to spend time with adults, who were more predictable 

communication partners, and behaving fearfully around sighted preschoolers. In a study 

of visually impaired children, Rettig (1994) described the students‟ preferences for 

playing with adults over peers, noting that engaging in peer-play was overwhelming for 

the visually impaired participants in the study.  

 The development of perspective taking has also been documented as challenging 

for young students with visual impairments. In a study of twins, one of whom was 

sighted and the other blind, Perez-Pereira and Castro (1992) reported there was no 

functional language delay for the twin who was visually impaired; however, there was 

greater use of egocentric language throughout interactions with communication partners. 

In her case study of a blind three-year-old child, Perfect (2001) found that the toddler was 

better able to engage with adults than with other children (with or without visual 

impairments) because adults at the preschool helped the child respond appropriately to 

the social demands of the environment. Structured play experiences with peers have been 

recommended to help young children with visual impairments develop more pragmatic 

communication behaviors (Perfect, 2001; Peters, 1994; Sisson, Van Hasselt, Hersen, & 

Strain, 1985). In one study, sighted peers were recruited as playmates who could give 

structured support and feedback during play activities with significantly visually impaired 

elementary students. These peers were given support and coaching from adults in how to 



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

27 

 

help peers with VI learn pragmatic communication within the context of play behaviors 

(Sisson, et al., 1985).  

Barriers to Emergent Literacy 

 At this juncture, some may pause to wonder why barriers to emergent literacy are 

being addressed as deleterious to the development of communication. It is crucial to forge 

this link when considering AAC interventions because developmentally typical 

experiences with reading and writing contribute to and develop concurrently with 

communication skills (Kaderavak, & Rabidoux, 2004; Koppenhaver, 2000). It is widely 

acknowledged for children with visual impairments, as well as those without visual 

impairments, that the process of becoming literate begins at birth through repeated 

incidental and planned interactions with print/braille media throughout the day prior to 

the on-set of formal reading/writing instruction (Koenig & Farrenkopf, 1997; Marvin & 

Wright, 1996). This definition of the beginning or “emergent” phase of literacy - which 

has been explored for both children with and without visual impairments - provides a 

developmental framework for fostering childrens‟ progress towards more advanced use 

of written language (Koenig, 1992; Sulzby & Teale, 1991). For children with intact visual 

systems, engaging in early literacy activities such as pointing to pictures in a book with a 

partner, actually supports the development of concepts, and provides referents for joint 

attention as well as building communication skills (Marvin & Wright, 1996). For students 

with visual impairments, beginning literacy activities should include modifications to 

tactual as well as visual aspects of media to bolster communication with parents/teachers 

as well as advance students along the literacy continuum (Koenig & Holbrook, 1995; 

Lewis & Tolla, 2003). Several educators have emphasized the importance of expanding 
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the types of literacy instruction that students with visual impairments receive to include: 

communication interventions, using words/symbols, using calendar systems, and 

developing tactile experience books (Durando, 2008; Goldware & Silver, 1998; Lewis & 

Tolla, 2003; Miles, 2000). Under more liberal definitions of literacy development, 

nascent skill formation such as: teaching response awareness, word association, paying 

attention to environmental cues, and acquiring one-to-one correspondence between words 

and objects may all be viewed as a form of literacy as well as communication instruction 

(Koppenhaver, 2000). For students who use AAC systems more readily that speech for 

communication, the AAC users‟ recognition of pictures, printed words, brailled words, or 

parts of objects as symbols for communication are engaging in an early literacy as well as 

communication behavior (Blischak, 1995; Durando, 2008; Koppenhaver, 2000). Thus 

students with visual impairments implicit barriers to visual forms that support literacy 

development become a factor when developing effective AAC media for this population. 

The Learning Media Assessment (LMA) was designed to assess a student‟s preferred 

learning channels through systematic observation in order to effectively guide parents 

and teachers to adapt print media appropriately to foster emergent and traditional forms 

of literacy (Koenig & Holbrook, 1995).  

Characteristics of Children with Visual Impairments and Multiple Disabilities 

 Sub-populations within the umbrella of children with visual impairments, such as 

students who are deafblind or who have autism along with visual impairments, reflect the 

“multiplicative” rather than the “additive” nature of having concomitant disabilities 

(Gense & Gense, 2005; McInnes, 1999; Warren, 1984). All of the aforementioned 

impacts that visual impairment alone may have on communication development, (e.g. 
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imitation, joint attention, contingency awareness, concept development) have been 

documented as greater challenges for visually impaired children who have additional 

disabilities (Bruce, 2005; Jamieson, 2004; Sacks & Silberman, 1998). Young children in 

sub-populations within visual impairments, such as DB and VI with ASD, experience a 

composite of risk factors from birth which function deleteriously within developmental 

processes for building effective communication skills. A child with dual sensory 

impairments has more profound barriers to incidental learning than the child with visual 

impairments alone (McInnes, 1999). A child with VI as well as ASD has reduced access 

to a primary learning channel - vision - which has been documented as a relative strength 

for students with ASD (Gense & Gense, 2005; Odom et al., 2003, Quill, 1995).  

Persons with Visual Impairments and Autism 

 The comorbidity of ASD and VI in children has been approached from a number 

of different perspectives ranging from an examination of the developmental impact of 

sensory deprivation to exploring etiologies of visual impairment which are associated 

with neurological damage (Mukaddes, Kilincaslan, Kucukyazici, Sevketoglu & Tuncer, 

2007). In studies which included children with retinopathy of prematurity (ROP), 

researchers found a portion of children which displayed “autistic- like” behaviors or who 

were clearly labeled with autism (Chase, 1972; Ek, Fernell, Jacobson, Gillberg, 1998; 

Keeler, 1958). When the rubella epidemic occurred in the United States, this population 

of children with deafblindness and multiple disabilities was described as having some 

children with concomitant “autism” or “partial autism” (Chess, 1971). In a smaller more 

recent study, some children with Leber‟s congenital amaurosis have been reported to 

have classic autism (Rogers & Newhart-Larson, 1989). In each of these aforementioned 
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studies, researchers hypothesized the link the neurobiological causes of autism were 

affiliated with the specific pathogenic breakdown for eye functioning (Mukaddes, et al., 

2007). Within an intellectually and etiological diverse group of 257 visually impaired 

children, Mukaddes and colleagues (2007) recently found 30 within the sample to have 

mild to severe ASD. The CDC‟s recent epidemiological report on persons with visual 

impairments estimate that as many as 11.6% of the total population fall on the autism 

spectrum, with the range of severity in visual impairments having higher likelihoods of 

concomitant autism (CDC, 2008).  

 From an educational research perspective, much more needs to be known 

concerning effective strategies teaching students with VI and autism (Gense & Gense, 

2005). Although there are a few studies that have included students with VI + ASD (e.g. 

Lund & Troha, 2008; Rowland & Schweigert, 2000), most of what is known is based 

upon combining best practice from each field to serve these unique students (Blaha, 

2001; Gense & Gense, 2005; Hagood, 2008; Jamieson, 2004). In one of the most 

comprehensive practitioner-based books on children with VI and ASD, Gense and Gense 

(2005) recommended a mélange of educational strategies to support the learning styles of 

students with autism and visual impairments. Using predictable classroom routines, 

reinforcement, functional real-world activities, opportunities to generalize learned 

behaviors, skill development around functional goals, and the use of positive behavior 

supports were all recommended for creating educational programming for students with 

VI and ASD (Gense & Gense, p. 57). For developing greater communication 

competence, the authors described ways to modify conversation games, video or audio 

modeling, and comic strip conversations to accommodate children with visual 
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impairments. These interventions were based upon information gleaned from Koenig and 

Holbrook‟s LMA (p. 147). In addition, the Genses supported the use of object symbols 

both for schedule development as well as for communication, although no research is 

cited that supports their use. The few published quasi-experimental and experimental 

studies in which students with autism and visual impairment have been included will be 

elaborated upon in another section of the paper.  

Individuals with Deafblindness  

 Children who are congenitally deafblind represent one of the statistically smallest 

disability groups within those categorized as low incidence by the United States federal 

government (NTAC, 2005). Currently there are just over 10,000 deafblind children that 

are counted on the national census. Within this category of children there is an enormous 

amount of heterogeneity in terms of degrees of sensory loss, both for vision and hearing, 

as well as the types of additional disabilities that are present. Approximately 90% of all 

infants who are congenitally deafblind, have additional disabilities (NTAC, 2005). 

Census data reveals that deafblindness is distributed representatively across racial and 

ethnic groups within the United States and affects families of all socioeconomic 

backgrounds (NTAC, 2005). The uniting factor experienced by this population of 

children is the profound impact that diminished sensory input has on their development 

and access to opportunities for learning. Perhaps it is not surprising that the corpus of 

research has demonstrated that persons with dual sensory loss additional disabilities 

experience increased risk for social deprivation, communication restriction, and “learned 

helplessness” (Bruce, 2005; Schweigert, 1989).  
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 Many of the communication interventions that are recommended for students with 

visual impairments and multiple disabilities have been utilized successfully for persons 

who are deafblind (Parker, et al, 2008). Although these approaches will be outlined more 

fully in a following section of the document, one important distinction for this sub-

population of students that should be highlighted is the incorporation of tactual or close 

range sign language into communication instruction. Unlike other children with visual 

impairments and multiple disabilities, deafblind individuals may not be able to access 

speech sounds or may have a completely altered sense of speech sounds, even with 

amplification (Broadston, 2003). Although manual sign language is considered a type of 

unaided augmentative communication, it is vital to note that sign language, like any 

spoken language, is an abstract, complex communication form which follows all of the 

structural, grammatical, rules of speech (Emmorey, 2002). Neurolinguistically, sign 

language is interpreted and produced by the same brain structures that govern spoken 

languages (Hickok, Bellugi, & Klima, 2001; Hickok, Love-Geffen & Klima, 2002; 

Marshall, Atkinson, Smulovitch, Thacker, & Woll, 2004; Marshall, Atkinson, Woll, & 

Thacker, 2005). 

 Just as speech is incorporated into AAC interventions for students with intact 

hearing perception, sign language has been embedded into augmentative communication 

approaches with individuals who are deaf (Rowland, 2000) or without hearing 

impairments (Bonvillian & Blackburn, 1991; Campbell & Stremel-Campbell, 1982; 

Horner & Budd, 1985; Seal & Bonvillian, 1997). Specifically for students who are 

deafblind, hand-under-hand or tactual sign language has been used as a primary form of 

communication (Keller, 1902) or as component of an intervention package (Gaylord-
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Ross, Park, Johnston, Lee, & Goetz, 1995; Grisham-Brown, Schuster, Hemmeter, & 

Collins, 2000; Heller & Allgood, 1996; Heller, et al, 1996; Heller Allgood, Ware, Arnold, 

& Castelle, 1996; Heller & Ware, 1994; Hunt, Alwell, Farron-Davis, & Goetz, 1996; 

Janssen, Riksen-Walraven, & van Dijk, 2002; Romer & Haring, 1994; Romer & 

Schoenberg, 1991; Romer, White, & Haring, 1996; Rowland & Schweigert, 2000). 

Analogous to interventions where speech remediation alone may not be enough to teach 

functional communication for persons with typical hearing function, for many students 

with deafblindness who have additional disabilities, sign language without appropriate, 

perhaps more concrete, AAC supports may not bridge the gap for developing reliable 

communication (Rowland & Schweigert, 1989; Rowland & Stremel-Campbell, 1987). 

Because sign language is a more complex linguistic form, it may be that just as with 

speech, pairing it with less abstract AAC strategies will lead to greater production or use 

of sign language, a more sophisticated form, in the process of acquiring functional 

communication (Sevick, Romski, & Adamson, 1999). With children who are deafblind 

who are not experiencing success with tactual sign language alone, parents and service 

providers should not hesitate to begin to use other types of AAC strategies along with 

sign language, as the best evidence shows that use of AAC does not prevent acquisition 

of higher forms of language use (Millar, Light, & Schlosser, 2006; Rowland & 

Schweigert, 2000). For individuals with deafblindness, this is an area that beckons further 

investigation to determine if parallels exist in sign acquisition with the consistent pairing 

using another type of AAC intervention, such as PECS.  
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Individuals with Intellectual Disabilities and Visual Impairments 

Generally students with intellectual disabilities display slower rates of development in the 

areas of communication, cognition and social development. Medical causes of intellectual 

disability may also be affiliated with significant visual impairments. In an 

epidemiological study, Warburg (2008) found that blindness was more than 200 times 

more likely to be found in populations of persons with multiple disabilities. It is beyond 

the scope of this document to outline the plethora of etiologies that have affiliations with 

intellectual disability and visual impairments. In their seminal work on educating 

individuals with visual impairments and multiple disabilities, Sacks and Silberman 

(1998) emphasized that teaching students that are identified with intellectual disability 

along with vision loss should be based upon individual strengths. Instruction should also 

incorporate activity-based learning opportunities; physical modeling paired with spoken 

language (using structured approaches for building concepts); and offer multiple 

opportunities each day for physical interaction with real-world objects. 

 In the area of mobility, Harley, Wood and Merbler (1980) conducted a “within 

pre-test & post-test group design” with 42 preschool aged children with visual 

impairments and developmental disabilities, and found that direct instruction on motor 

and sensory skills led to significantly higher levels of independence in indoor travel 

settings. As has been mentioned before, mobility skill development has been associated 

with more advanced receptive language development. To facilitate early language 

development for visually impaired children with intellectual disabilities, Rogow 

advocated for the use of social routines, language play (maximizing hearing using songs 
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and rhymes), and engaging in structured turn-taking games with partners (Rogow, 1976; 

1983).  

Engagement in Stereotypic Behaviors and Challenging Behaviors  

 Within this heterogeneous population of children with visual impairments and 

multiple disabilities (autism, deafblindness, mental retardation), challenging outbursts 

such as self- injurious behaviors, aggression, and non-compliance have been well 

documented. Self- injurious behaviors (SIBs) have been defined as actions causing 

temporary or permanent damage to one‟s body. It may have a variety of response 

topographies (kicking, banging, pinching, choking, scratching, etc.); study-specific 

definitions (exact locations of bodily injury or objects used to create injury) and 

contingencies that support the function of the behavior (social attention, positive/negative 

reinforcement, escape, stimulation, etc.) (Iwata, et al., 1994). Behavioral manifestations 

of SIBs for this population have included: hand biting (Durand & Kishi, 1987); head 

banging or punching (Bailey & Meyerson, 1969; Barton, Meston, & Barton, 1984; 

Dorsey et al, 1982; Luiselli, 1991; Oliver et al., 1998; Parrish et al., 1985; Parrish, 

Aguerrevere, Dorsey, & Iwata, 1980; Sisson et al., 1993; Slifer, Iwata, & Dorsey, 1984); 

self-choking (Peine et al., 1991); self-pinching (Sprague et al, 1997); eye gouging (Slifer 

et al., 1984); and hand mouthing (Barton & Lagrow, 1983).  

 Aggression may be defined as physical action against another person that causes 

temporary or permanent injury. Like self- injury, it may have a variety of topographies, 

study-specific definitions, as well as behavioral or communicative functions. Numerous 

studies with this diverse population have recorded aggressive behaviors as well as 

interventions to ameliorate them. A variety of aggressive topographies have been 
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described and include: destroying property before elopment (Umbreit, 1997); punching 

(Luiselli & Greenidge, 1982; Luiselli, Myles, Evans & Boyce, 1985); kicking (Luiselli, 

Myles, & Littman-Quinn, 1983); grabbing  (Luiselli, Myles, & Littman-Quinn, 1983);  

biting (Luiselli, 1984; Luiselli, Myles, & Littman-Quinn, 1983); scratching (Luiselli, 

1984) and prolonged thrashing at others during tantrums (Gross, 1994).  

 Several researchers have also reported the presence of what may be defined as 

non-compliant or disruptive behaviors for students with visual impairments and multiple 

disabilities. In these studies interventions were based upon changing a behavior that was 

defined by the authors as socially stigmatizing, non-compliant, or a general barrier to 

participation in instructional activities. Some of the topographies of these behaviors 

included recurrent spitting (St. Lawrence & Drabman, 1984); hiding under a coat for long 

periods of time in a cafeteria (Reilich, Spooner, & Rose, 1984); and violently 

swinging/waving a cane during mobility lessons (Luiselli & Lolli, 1987). A common 

denominator for the participants in each of the aforementioned studies was the absence of 

a functional communication system to make clear requests of partners. Although the lack 

of communication skills may not be said to be the sole cause for severe behavioral 

challenges, there were some studies that conducted systematic functional behavioral 

analyses to ascertain the communicative purpose of the behavior in specific contextual 

situations (Durand & Kishi, 1987; Luiselli, et al., 1983; Luiselli & Greenidge, 1982; St. 

Lawrence & Drabman, 1984; Umbreit, 1997).  

Relationship Between Challenging Behaviors and Communication 

 Studies with deafblind children and adults who have additional disabilities have 

shown that highly idiosyncratic ways of communicating, which may be based solely upon 
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behavioral forms, are often unrecognized and unsupported by communication partners 

(Romer & Schoenberg, 1991; Rowland, 1990). Research with people who have severe 

disabilities has correlated each of the aforementioned factors - including the lack of a 

reliable means to communicate with partners -  with the existence of socially undesirable 

behaviors, including self- injurious behavior and aggression (Donnellan, Mirenda, 

Mesaros, & Fassbender, 1984). Because of the unique nature of dual sensory impairment, 

many researchers and professionals who serve deafblind individuals view behavior, 

whether adaptive or aberrant, through the lens of how the behavior is functioning as 

expressive communication (Durand & Kishi, 1987; Hart, 2006; Rowland & Stremel-

Campbell, 1987; van Dijk, 1969).   

 Both practitioner and research reports have described the presence of challenging 

behaviors for students with VI and ASD (Chess, 1971; Gense & Gense, 1994; Gense & 

Gense, 2005; Hagood, 2008; and Jamieson, 2004). In studies of students with VI and 

challenging behaviors, developing a functional communication sequence based upon a 

systematic functional analysis of the student‟s communication styles and preferences has 

been found to be effective (Crimmins et al., 1995; Durand & Kishi, 1987; Sisson, 1992).  

Emergence of AAC as Treatment Option for Visually Impaired Students with Multiple 
Disabilities 

 
Several types of AAC systems have been examined over time for individuals with 

severe speech and language disorders including individuals with VI and multiple 

disabilities (Parker, et al, 2008; Sigafoos et al, 2008). A recent examination of the 

literature produced several categories of AAC interventions, most of which emphasized 

the development of measurable expressive communication behaviors for children with VI 

and additional disabilities, although a few implicitly looked at receptive communication 
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by describing a student‟s access to the environmental partners/events (Parker, et al., 

2008). As is the case with many AAC studies that have included persons with multiple or 

severe disabilities, the research methodology often employed for measuring the efficacy 

of the intervention with VI and multiple disabilities was single-subject design (Parker, et 

al, 2008; Sevcik, Romski, & Adamson, 1999; Sigafoos, et al., 2008).  

Microswitches and Speech Generating Devices 

In Lancioni and collaborator‟s (2001) review of the literature, micro-switch 

interventions were defined as supportive speech output systems or devices that serve the 

purpose of building communication interactions, contingency awareness, or choice-

making associations for the adults or children that use them. Of studies in this category 

many examined micro-switch interventions as a means to build the choice-making and 

purposeful communication capacities of the participants with people in their 

environment. Microswitches have been utilized with infants who have visual disorders to 

successfully develop the most nascent types of environmental contingency awareness 

(Hanson & Hanline, 1985; O‟Brien, Glenn, & Cunningham, 1994). 

The group of studies which included persons with VI that were identified in 

Parker and collaborators‟ (2008) review, reflect the advances in the use of AAC with 

individuals who have the most severe disabilities. As Hourcade and colleagues (2004) 

outlined in their history of AAC, the technological advances in device design have 

expanded the means for capturing the most subtle movements which may be used for 

building communication. For example topographies of communication behaviors to 

activate switches are far ranging throughout the studies, from very minute fine-motor 

movements to more overt gross-motor movements. This corpus of research includes 
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switch activations achieved through a number of disparate actions across studies: eye 

movements (Lancioni, et al 2005; Lancioni, et al, 2006); chin movements (Lancioni, et 

al., 2004; Lancioni, et al., 2006); head movements (Cosbey & Johnston, 2006; Saunders 

et al., 2001); vocalizations (Lancioni & Lems, 2001; Lancioni, Singh, O‟Reilly, Oliva, & 

Groeneweg , 2005; Lancioni, et al., 2006); word utterances (Lancioni et al., 2005) knee or 

leg movements (Hanson & Hanline, 1985; Lancioni et al., 2004; Lancioni, et al., 2006) 

and hand or arm movements (Buzolich, King, & Baroody, 1991; Dattilo, 1986; Lancioni, 

et al., 2002; Leatherby, Gast, Wolery, & Collins, 1992; Locke & Mirenda, 1988; Mathy-

Laikko, et al., 1989; Sandler & McLain, 1987; Schepis & Reid, 1995; Schweigert, 1989; 

Singh et al., 2003). In addition, switch use was utilized to build targeted communication 

functions included making requests for objects, interactions, or preferred stimuli. 

Although in one case, function of switch use was to make relevant comment about novel 

events in the educational setting (Buzolich, King & Baroody, 1991). Settings for the 

studies were diverse and included both inclusive and self-contained classrooms, 

institutions, day habilitation centers, and the homes of the participants.  

It is important to describe that some studies made specific adaptations to the 

microswitches in order to provide enhanced access to the participants. The specific types 

of adaptations included the following: a sheepskin overlay to help the student tactually 

discriminate the switch area from her wheelchair tray (Schwiegert, 1989); color/texture 

added to support the participant‟s visual discrimination (Dattillo, 1986); positioning for 

optimal use of visual field (Cosbey & Johnson, 2006); backlighting a microswitch (Singh 

et al., 2003); and tactile or textured overlay using a distinctive fabrics such as velvet or 

burlap (Locke & Mirenda, 1988; Mathy-Laikko et al., 1989). In one instance Lancioni 
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and his team used an orienting scent cue with coffee beans for a 30-year-old individual 

with deafblindness to assist him in locating the position of his microswitch (Lancioni, et 

al., 2002). As was has been discussed in theoretical perspectives in terms of “response 

efficiency” for both speakers and listeners, the use of microswitches for sending 

messages seemed to be more effective for creating and maintaining interactions with 

partners than engaging in idiosyncratic communication behaviors (Hanson & Hanline, 

1985; Schepis & Reid, 1995; Schweigert, 1989).  

Multi-component Communication Partner Trainings 

Several studies with persons who have visual impairments have examined the 

complexities of building communication exchanges with partners, including educational 

staff as well as peers. Within this type of study both aided and unaided AAC forms were 

utilized to help the students develop communication competencies. Unaided forms 

involved tactile or close range sign language, while aided forms often involved the use of 

communication books or a variety of media to engage in conversations with peers or staff 

(Parker, et al., 2008). The studies in the literature may be characterized by the intense 

training and support of partners to respond to the communication behaviors of student 

participants as the most salient component of the intervention designs. Although partner 

coaching and support are the hallmarks of these types of interventions, many studies also 

documented that students had access to various types of alternative media for 

communication (Parker, et al., 2008).   

Additionally, several studies utilized communication exchanges that were 

embedded in the participants‟ natural routines, work, school or home, as part of the 

communication intervention. Topographies of communication behaviors included 
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reaching, vocalizing, pointing, gesturing, signing, and using words (Gaylord-Ross, et al, 

1995; Grisham-Brown et al., 2000; Hunt, Allwell, Farron-Davis, & Goetz, 1996; Hunt, 

Alwell, & Goetz, 1991; Jannsen, Riksen-Walraven, & van Dijk. 2002, 2003, 2004, 2006; 

Romer & Schoenberg, 1991; Romer, White, & Haring, 1996; Sisson, et al, 1985). The 

functions of communication behaviors included commenting, requesting, turn-taking, 

turn-giving, and initiating.  

Settings for this group of studies included classrooms in both residential and 

typical schools. Studies within this category documented generalization of the behaviors 

across settings or communication partners, while five formally measured the social 

validity of the intervention outcomes.  

Another distinctive feature of this category was that all of these studies included 

specific adaptations and accommodations for children with vision impairments. Types of 

adaptations to foster partner exchanges included tactile sign language, large print, tactile 

calendar systems with objects on them for receptive communication, touch cues, and 

multiple sensory media. In studies that included peer training and interaction, the use of 

interesting, age-appropriate materials was noted to facilitate interest and reciprocal 

engagement as well as coaching from adult mentors (Hunt et al, 1991; Hunt et al, 1996; 

Sisson et al, 1985). For co-workers on supported employment sites, reinforcement of 

communication partners through encouragement from job coaches appeared to have 

provided more incentives to sustain communication with AAC users (Gaylord-Ross, et al, 

1995). For staff members, having a concrete plan to elicit communica tion using a variety 

of AAC strategies and devices within the context of pre-set activities appeared to be 
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critical in fostering more expressive communication in participants (Grisham-Brown, et 

al, 2000; Janssen, et al, 2004; Romer & Schoenberg, 1991).  

Dual-Communication Boards 

 Another type of low-tech aided form of AAC interventions was that of dual-

communication boards for chatting with partners in community work environments 

(Parker, et al, 2008). The four studies in this category were all conducted by the same 

lead researcher and were published from 1994 to 1996 and all used dual-board systems 

consisting of a printed board for the student to use for expressive communication (from 

the student to the communication partner) and an identical board for the partner to use for 

receptive communication (Heller & Allgood, 1996). Communication behavior 

topographies included the students pointing towards bold- line written messages with 

pictures and gesturing with the communication partner (Heller & Allgood, 1996; Heller, 

Allgood, Ware, Arnold, & Castelle, 1996; Heller et al., 1996; Heller & Ware, 1994). 

Targeted communication objectives included turn-taking, greeting, commenting, and 

asking for information. Participants in this category were 15 young adults, ranging from 

16-20 years old with an average age of 18, from an urban residential school for the Deaf. 

Generalization measures of communication behaviors across people or settings were 

comprehensively reported for this practice. Social validity was formally measured as a 

component in 3 of the 4 studies. By design, the types of adaptations made to the 

communication boards, which included high-contrast line drawings for students with low 

vision, met the criterion for accommodating vision loss. Additionally, individual student 

instruction and coaching on using the dual-communication board was conducted using 
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American Sign Language (ASL) with close range modifications for accommodating low 

vision. 

Adult-Directed Prompting and Reinforcement 

 One study published in 1989 defined this category that was found in Parker and 

colleagues review. The purpose of this research study was to determine the effect of 

prompting and reinforcement on social communication for two 21-year-old participants 

with deafblindness and severe disabilities at a residential school for the blind (Van 

Hasselt, Hersen, Egan, McKelvey, & Sisson, 1989). Within this study, generalization and 

social validity were not reported. Although specific adaptations for visual impairment 

may have been included in the intervention design, they were not documented in the 

published article. 

Object Symbols 

 Rowland and Schweigert (2000) have defined the use of object symbols to build 

communication skills as the utilization of part or all of a three-dimensional item within a 

meaningful context to build associations between the item and an activity or experience. 

Inclusive in Rowland & Schweigert‟s definition is two dimensional line drawings or 

pictures that may be accessible to persons with residual or intact vision. Three-

dimensional object symbols that share tactual features in terms of scale, weight, texture, 

and size of real objects are, by design, adaptations for individuals with visual 

impairments both for environmental access and for communication purposes.  

 In practitioner literature, object symbols are incorporated within the practice of 

using tactile calendars, activity schedules, or environmental labeling for persons with 

vision loss and multiple disabilities (Blaha, 2001; Huebner, Prickett, & Welch, 1994). 
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Like visual schedules that may be used for receptive language or environmental 

organization for students with autism and typical vision (see Quill, 1995), object symbols 

may function as anticipation cues or organizers for students with visual impairments 

(Park, 1997; van Dijk, 1969). Other types of research have included reviews of the 

practitioner literature in validating the use of object symbols to build environmental 

awareness and expressive communication (Park, 1997).  

 Object symbols or cues have also been used to assist individuals in organizing 

work activities or travel routes (Berg & Wacker, 1989; Lancioni et al, date; Lancioni et 

al, date).   

 In their seminal study on object symbols for building expressive communication, 

Charity Rowland and Philip Schweigert (2000) conducted a quasi-experimental large 

group study with 41 children who had deafblindness or visual impairments with multiple 

disabilities. The settings for these studies were self-contained training environments in a 

variety of public schools. After providing comprehensive assessments on the participants‟ 

communication levels using a communication matrix (Rowland, 1994), intervention 

teaching students basic requesting occurred using the 3-D parts of objects within play 

contexts. It is significant that this study was inclusive of individuals with ASD and that 

the researchers make special note of the rapidity acquisition of skills within this sub-

group (Rowland & Schweigert, 2000). All but eight students acquired the use of object 

symbols for communication a few progressed to the use of more advanced forms of 

communication such as speech or sign language.  

 In a more recent quasi-experimental study, Trief (2007) examined the use of 

object symbols within a school for the blind. Data on skill acquisition was presented in a 
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group rather than singly and the report indicates that the object symbols were used more 

for environmental awareness, developing student activity schedules and for receptive 

communication rather than for building expressive communication for individual students 

(Trief, 2007). Trief did not provide baseline communication functioning levels for the 

students involved in this study. 

 Two single-subject studies published in 1989 and 1994 measured the effects of 

using object symbols for requesting with two students, ages 8 and 17 years. Both studies 

were conducted in self-contained classroom settings (Reichle, Sigafoos, & Piche, 1989; 

Turnell & Carter, 1994). In each study, the use of 3-D object symbols provided concrete 

support for students to make meaningful requests. In one case, the object symbol 

functioned to assist the participant with connecting her stereotypical speech with actual 

requests to develop one-to-one correspondence (Reichle, et al., 1989). For example, when 

the student was asked if she wanted a banana, she simply repeated the word  “banana”. 

Objects on a tray were used to teach her to discriminate between a banana (highly 

preferred) and an eraser (neutral) (Reichle, et al., 1989). The outcome for the participant 

was a clear affiliation with a few spoken words and real objects in the environment. 

Language changed from echolalic responses to one-word spoken requests and the objects 

on the tray functioned as symbols for supporting speech behaviors (Reichle, et al., 1989). 

In Turnell and Carter‟s study (1994), a young person with severe visual impairments used 

3-D object symbols to request 3 preferred activities in his self-contained classroom or on 

the playground. Using constant time delay as a prompting strategy, the individual who 

happened to have severe orthopedic constraints was taught to reach for the object 
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symbols to make meaningful requests. Generalization was measured in both of the 

aforementioned object symbol studies, while social validity was measured in one study.   

 The conceptual use of object symbols has recently been successfully embedded in 

another type of AAC intervention, Picture Exchange Communication Systems (PECS) 

(Lund & Troha, 2008; Parker, et al., in review). Because the use of object symbols has 

anecdotal as well as emerging research-based support for students with visual 

impairments and multiple disabilities, the co-opting of object symbols as an effective 

adaptation for students with visual impairments to access PECS provides a rich 

opportunity for applied research.  

The Picture Exchange Communication System  

 There are a plethora of AAC interventions that have been utilized with persons 

who have multiple disabilities including individuals with autism spectrum disorders; the 

Picture Exchange Communication System (PECS) represents a treatment package with a 

growing body of evidence for building functional communication skills (Lancioni et al., 

2007; Miller, Light, & Schlosser, 2006). PECS is a widely recognized contemporary 

AAC approach for students with severe speech and language delays (Hourcade, Pilotte, 

West, & Parette, 2004: Schwartz, Garfinkle, & Bauer, 1998). Originally developed by 

Andrew Bondy and Lori Frost in 1985, PECS was primarily used with young children 

with ASD who had limited or no functional speech (Frost & Bondy, 2002). Blending 

Skinnerian principles of differential reinforcement/shaping with communication 

principles such as learning to intentionally send a message to a listener, PECS was 

designed to support the development of functional communication (Charlop-Christy, 

Carpenter, Le, LeBlanc, & Kellet, 2002). There are six distinct phases in the PECS 
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teaching protocol which include: how to communicate, distance and persistence, picture 

discrimination, sentence structure, responding to questions, and commenting (Frost & 

Bondy, 2002). Within each phase there are subcomponents for systematically teaching 

students to engage in specific exchanging behaviors with a communication partner to 

gain access to items or activities that the student desires (Bondy & Frost, 1994). PECS, 

both because of its visual support for communication and its basis on behavioral 

principles, has been characterized as an instructional strategy that lends itself to meeting 

the functional communication needs of some students with ASD (Charlop-Christy et al., 

2002; Johnston, Nelson, Evans & Palazolo, 2003). In Odom and colleagues 2003 review 

of the single-subject studies literature for children with autism, PECS was classified as a 

type of visual support and was found to be an emerging and effective intervention 

strategy for this population of children (Odom et al., 2003).  

The Picture Exchange System for Functional Communication 

 There are a growing number of research methodologies documented in studies 

with young children and with adults that have measured the efficacy of PECS for 

building functional communication (Tien, 2008). Using the Council for Exceptional 

Children‟s (CEC) research categories as described by Odom and coauthors (2005), 

evidence from a variety of methodological designs may be examined for this educational 

and communication practice. The majority of research-based literature that examines the 

efficacy of PECS may be categorized as single-subject research (Tien, 2008). A few 

qualitative case studies illustrate PECS effect with students who have multiple disabilities 

(Malandraki & Okalidou, 2007; Peterson, Bondy, Vincent & Finnegan, 1995). What may 

be described as quasi-experimental studies also exist in the fabric of research for this 
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practice (Bondy & Frost, 1993; Bondy & Frost, 1994; Liddle, 2001; Magiati & Howlin, 

2003; Schwartz, Garfinkle, & Bauer, 1998; Webb, 1999). Additionally, a smattering of 

experimental between group designs have been documented (Carr & Felce, 2007a, 

2007b). Currently two randomized group trials have been published regarding PECS 

(Howlin, Gordon, Pasco, Wade, & Charman, 2007; Yoder & Stone, 2006). Within this 

ever growing tapestry of research on PECS, it is important to distinguish the elements of 

the intervention which have impacted individual users, the staff that support them, and 

the systems that implement the intervention on a broader scale.  

 In what may be described as retrospective group reports, a few research teams 

have outlined outcomes related to the PECS intervention that was implemented on a 

classroom based or on a school system level (Bondy & Frost, 1993; Schwartz, Garfinkle, 

& Bauer, 1998). Studies within this grouping provide information in a gestalt form 

concerning how groups of children have benefitted from PECS. For example, Bondy and 

Frost, indicated in a report which included 74 children, that 3 months after starting PECS,  

28 students were using Phase I, another 28 were in Phase II, and 18 had achieved Phase 

III of the treatment levels. In another school-wide examination of PECS practice, 

Schwartz, Garfinkle, and Bauer (1998) looked at PECS outcome data for 31 preschoolers 

who had a variety of developmental disabilities including autism and Down syndrome. 

Without providing baseline data on individual participants, the researchers offered 

averages of times it took their younger participants to reach Phase IV, sentence building. 

In a second portion of this study, the team included 18 students development of 

spontaneous speech upon using the PECS system; they found that 8 students could be 
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categorized as “talkers” (5 or more spoken words during free choice time) while 10 

remained “non-talkers” (less than 5 words during this time).  

 At the classroom level, some educators have described PECS implementation 

with a core group of students (Liddle, 2001; Webb, 2000). Each study reported child 

specific successes with PECS, despite documenting severe learning disabilities. The 

importance of this type of reporting is that it frames a means for practitioners to embed 

PECS within a self-contained classroom environment as well as offering exemplars of the 

teacher as primary interventionist for students in this setting.  

 Due to a pattern of primarily anecdotal information in the literature on the 

successful use of PECS, Magiati and Howlin (2003) conducted an evaluative study of 

outcomes related to PECS implementation in Great Britain to determine the need for 

further widespread research. In designing their study, Magiati and Howlin developed 

their investigation along qualitative and quantitative variables related to children, 

teachers and parents. Thirty-four children with autism in 8 schools were categorized 

along their pre- intervention communication levels. All teaching staff received 2 days of 

training from the Pyramid consulting group prior to measuring intervention data. The 

researchers then measured the child outcomes in the following ways: level of PECS 

attained, frequency of spontaneous PECS use, number of PECS symbols, use of 

signs/spoken words/phrases, and advancement on Wetherby and Prizant‟s (1989) 

communication checklist. The authors reported clear child progress in the use of PECS 

for functional communication as well as advancements in overall communication 

interactions (Magiati & Howlin, 2003). At a school level, researchers attribute changes 
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made in teacher implementation to PECS yet caution that randomized, more rigorous 

examination is needed.  

 One of the more recent experimentally controlled large group examinations of 

PECS, Carr and Felce (2007) described the differences that emerged for 41 young 

children with autism between the ages of 3 and 7 years of age. Upon receiving 15 hours 

of PECS training per week, not only did the PECS group (n=24) improve in their 

frequency of communication initiations, they also obtained more consis tent adult 

responses regardless of communication partners observed. Researchers used both a 

within-subjects design as well as a between-groups design to control for maturation 

effects within the study. Interestingly, for the control group of 17 children, adult to child 

initiations significantly increased across samples while child initiations decreased. The 

authors describe the significance of this as adult initiations functionally reducing a child‟s 

opportunities to initiate the interactions (Carr & Felce, 2007). 

 Due to the design‟s flexibility in denoting causal relationships (see Tawney & 

Gast, 1984), single-subject studies have contributed to the body of research with PECS 

by offering descriptions of skill acquisition for a variety of subjects. A great variety of 

single-subject studies measured a number of dependent variables in relation to the PECS 

protocol (Adkins & Axelrod, 2002; Anderson, Moore, & Bourne, 2007; Buckley & 

Newchok, 2004; Chambers & Rehfeldt, 2003; Charlop-Christy et al, 2002; Cummings & 

Williams, 2000; Dooley, Wilczenski, & Torem, 2001; Finkel, Weber, & Derby, 2004; 

Frea, Arnold, & Vittimberga, 2001; Ganz, Cook, Corbin-Newsome, Bourgeois, & Flores, 

2005; Ganz, Sigafoos, Simpson, & Cook, 2008; Ganz & Simpson, 2004; Hagiopian, 

Fisher, Sullivan, Acquisto & LeBlanc, 1998; Koita & Sonoyama, 2005; Kravitz, Kamps, 
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Kemmerer, & Potucek, 2002; Lund & Troha, 2008; Marckel, Neef, & Ferreri, 2006; 

Rosales & Rehfeldt, 2007; Sidner, Shabani, Carr, & Reland, 2006; Sigafoos, Ganz, 

O‟Reilly, Lancioni, & Schlosser, 2007; Son, Sigafoos, O‟Reilly, & Lancioni, 2006; 

Stoner, et al, 2006; Tincani, 2004; Tincani, Crozier, Alazetta, 2006; Wood, Luiselli, & 

Harchik, 2007; Yokoyama, Naoi, & Yamamoto, 2006). Each of these studies may be 

grouped in a variety of ways according to the dependent measures. Summatively, the 

impact of PECS may be studied using the following lenses: acquisition of exchange 

behaviors; assessing acquisition of discrimination skills; impact on speech development, 

reduction of challenging behaviors; affiliation with emergent literacy skills; adaptations 

made to PECS; additional dependent measures, comparisons with other AAC 

interventions; general adaptations made to PECS, and adaptations for persons with visual 

impairment. 

Acquisition of Exchange Behaviors 

 In one of the earliest experimental studies on the efficacy of PECS, Charlop-

Christy and her coworkers (2002) conducted a multiple-baseline across three participants 

with autism in a controlled therapeutic setting. Dependent variables included unprompted 

exchange rates, speech production, mean length of utterances, frequency of problem 

behaviors, and joint attention. Using videotape measures and two-way mirrors for 

observation, this study represents one of the most controlled implementations of the 

PECS intervention. Impressively, all of the participants gained to Phase VI of the 

protocol while simultaneously demonstrating decreases in challenging behavior, 

increases in speech and longer time engaged with partners. The relative strength of this 

study methodologically is also a challenging in replication within more naturalistic 
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settings, that include more distractions, demands, and larger numbers of transitions.  

There are very few subsequent peer-reviewed studies that replicate PECS implementation 

to Phase VI. 

 Using a modified ABAB design, Stoner and coauthors collaborated with staff 

members in supported- living residence for adults with mental retardation and additional 

disabilities to implement PECS. Three residents quickly gained the unprompted 

exchanges to Phase IV of instruction; however, PECS was not beneficial to the remaining 

2 participants, who were described as having severe cerebral palsy or significant seizure 

disorders (Stoner et al., 2006). Beyond the issues of health, Stoner and colleagues detail 

the limits of working in a naturalistic environment in terms of data collection. Although 

the authors reported an anecdotal increase in speech production, they were not able to 

collect data on the changes in rate or specific vocabulary gains.  

 Spontaneity of language both for PECS forms and for word approximations were 

measured by Kraviz and colleagues (2002) for a 6-year-old girl using a multiple-baseline 

design across the settings of home, play centers and in journaling activities at school. 

While the intervention was shown to help the child increase her initiations, there were not 

substantial increases in speech behaviors displayed in the data. The research team also 

considered the feasibility of PECS implementation with parents, classroom teachers and 

with peers within highly practical settings. A component of peer specific training was 

created within the use of PECS for play centers and was found to assist in reciprocal 

interactions with playmates. 
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Assessing Acquisition of Discrimination in PECS 

 The importance of correspondence checks and error correction training has been 

emphasized by the originators of PECS as well as other AAC researchers in order to 

assess if participants are meaningfully requesting specific items or activities (Carr & 

Felce, 2008; Frost & Bondy, 2001; Sigafoos, Ganz, O‟Reilly, Lancioni, & Schlosser, 

2007). In a multiple probe study across subjects, Sigafoos and collaborators (2007) 

examined participants‟ post-PECS training ability to discriminate amongst 6 pictures on a 

choice board with one to one correspondence with items during snack time in a self-

contained classroom. Error correction and response blocking was used to remedy 

performance errors and to create higher rates correspondence in exchange based 

communication. 

  Further honing of teaching discrimination with PECS has been recently 

conducted by Carr and Felce (2008) using a between-groups design to determine if using 

error prevention teaching methods facilitate discrimination more readily than error 

correction strategies. Twenty-nine children between the ages of 4 and 6 were randomly 

assigned to treatment groups controlling for language scores on the Preschool Language 

Subscales-3 (PLS-3) and the Vineland Adaptive Behavior Scales (VBAS). All of the 

participants were proficient at using PECS through Phase 2. Using the recommended 

PECS protocol for teaching initial discrimination using high and low preferences, the 

research team compared two strategies within Phase 3. In the error prevention group, 

children were blocked from choosing the distracter picture as they reached for it. In the 

error correction group, typical PECS protocol allowed the child to make the wrong choice 

and then respond negatively before beginning a new teaching trial. Using a Mann-
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Whitney U-test, there were significantly fewer correspondence errors for the prevention 

group as well as significantly higher learning outcome trials.  

PECS Correlation with Increased Speech Production 

 Significantly, some studies included speech production measures all of which 

increased to varying degrees amongst participants with autism under the PECS conditions 

(Anderson, et al, 2007; Charlop-Christy, et al., 2002; Ganz & Simpson, 2004; Kravitz et 

al., 2002; Tincani, et al., 2006; Yokoyama et al., 2006).  

 While concurrently measuring rates of unprompted exchanges, Tincani and 

associates (2006) captured data on not only words produced by participants with autism 

but on word approximations that were made through the PECS intervention process. 

Employing a delayed multiple baseline with a specific ABAB design during Phase IV, 

researchers manipulated the contingent reinforcement for speech production during the 

final Phase and found that speech rapidly increased when reinforcement was present. For 

participants who did not use whole words, Tincani and coauthors found that vocalizations 

and speech approximations rose dramatically during Phase IV for two of the three 

participants. 

 In a study with a 6-year-old boy with autism, Anderson and contributors (2007) 

examined not only the acquisition of exchanging behaviors but the child‟s production of 

new words; they reported an increase from purely echolalic use of speech to 89 novel 

words during 15 of the 17 PECS training sessions. The authors stressed the significance 

of measuring the generalization of speech behavior during free-play sessions which were 

recorded post-PECS training. Within the child‟s home environment, videotaped sessions 

both of formal training and of 10-minute blocks of free play immediately after PECS 
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teaching captured the participant‟s use of new words. The strengths of this study included 

implementing the intervention within a natural setting and including a compliance 

training in order to enable the student to participate in the intervention (Anderson, et al., 

2007). The successful implementation in an environment with several confounding 

influences, such as unrestricted access to television and multiple distractions, is a 

meaningful contribution to the corpus of research as this is the settings where individuals 

must learn functional communication skills.  

 Employing a changing-criterion design across subjects, Ganz & Simpson (2004) 

recorded numbers of unprompted exchanges as well as word production across PECS 

Phases. The subjects, a 3, 5 and 7 year old, in general education and self-contained 

settings, each gained to Phase IV in the PECS protocol. Two participants gained limited 

speech, which emerged in Phases III and IV of the intervention. The team captured 

speech samples of one, two and a spoken sentences as well as their contextual function. 

While overwhelmingly, in accordance with other studies finding, the communicative 

function was making requests, there were a handful of comments and some information 

giving in response to the investigator‟s query (Ganz, & Simpson, 2004). 

 In an earlier study with 5 preschoolers with autism, Cummings and Williams 

(2000) found that children who acquired PECS while in weekly home-based discrete trial 

training, readily learned to imitate spoken language within a few sessions of PECS 

therapy. It is unknown if this skill generalized across partners and activities.  

 Finally Yokoyama and collaborators (2006) included thorough pre-post speech 

evaluations for three elementary aged students with autism who were all recorded in self-

contained classes, home settings and in a university clinical environment. Each child in 
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this study had severely limited language utterances at the onset of the study. In a 

multiple-baseline across participants, vocalizations were examined in terms of word 

approximations, percentage of babbling, use of vowel sounds paired with frequency of 

tapping out syllables when pictures were read back. For all three students gains in verbal 

behaviors were noted and were recorded in not only training sessions but in follow up 

probes. This study encouragingly considers speech production along a broader continuum 

and notes gains for students with severely impaired language that were maintained. For 

children with profound language delays, even minor gains in speech should be viewed 

positively in conjunction with functional communication exchange behaviors.  

PECS Correlation with Reduced Challenging Behaviors 

 Several studies measured frequencies of aggressive or disruptive behaviors for 

children with ASD at baseline and across PECS intervention phases (Buckley & 

Newchok, 2004; Charlop-Christy, et al., 2002; Dooley, Wilczenski, & Torem, 2001; Frea 

et al., 2001; Yokoyama, et al., 2006). In each of these aforementioned studies, aggressive 

or disruptive behaviors decreased under the intervention phases. 

 In their study with a 7-year-old boy with autism, Buckley & Newchok (2004) 

demonstrated the effects PECS in reducing the child‟s aggressive behaviors by having 

him request access to television watching. After conducting a functional behavioral 

analysis, the authors found that the child exhibited higher levels of aggression in concert 

with the desired “tangible”, television access. As the use of PECS was implemented and 

the aggressive outbursts were put on extinction, the exchanging behavior became a more 

efficient form for attaining the desired response from teachers. Gradually the 
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reinforcement rate with the television was reduced using higher effort exchanging 

without having the aggressive behavior return (Buckley & Newchok, 2004 ).   

 In contrast with other studies which emphasized the development of expressive 

communication to ameliorate problem behaviors, Dooley and associates (2001) 

implemented the use of a PECS based activity schedule to help a 3 year old manage 

transitions to new activities in a preschool setting. It may be argued that this use of PECS 

was developing greater receptive language skills in helping him anticipate changes in the 

environment. Additionally, this approach with PECS may be said to have facilitated 

emergent orthographic linguistic development as an early reading activity.  

 One recruited article noted that the PECS protocol was specifically used for 

reducing young students‟ with ASD aggressive behaviors with typical peers during free 

play sessions (Frea, et al., 2001). In Frea and collaborators‟ work, the adult remained as 

the primary communication partner with the child but also served as a facilitator in using 

the PECS system in naturalistic play periods. The 4-year-old boy in the study was 

frequently aggressive with adults and peers engaging in biting, kicking and hitting. The 

function of the participant‟s behavior was attributed by the authors to self-stimulatory, 

although within the PECS intervention, the child rapidly acquired a means for making 4 

requests for desired item. Concurrently with the learning of the use of PECS, the child‟s 

disruptive behavior reduced to near zero levels across activity settings.  

 In contrast with the aforementioned single-subject studies, Hagiopian et al. (1998) 

utilized a functional analysis of behavior using a multielement within series design to 

measure the effects of functional communication training using PECS in combination 

with strategies to reduce severe problem behaviors for 21 individuals, in an inpatient 
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setting. The use of PECS as functional communication alone was not influential enough 

in modifying behavioral outbursts; however paired with punishment procedures (facial 

screening, time out, basket hold restraints), aggressive behaviors were significantly 

reduced. It is important to note that the population of persons in this study were in highly 

restrictive environments which were associated with the severity of their behavioral 

challenges; it may be that with persons who have less severe challenges that having a 

means to communicate alone may be sufficient in ameliorating aggressive outbursts.  

 Sidener and collaborators (2006), tweaked a type of increasing participants‟ 

ability to wait while employing a PECS communication framework. Using multip le 

schedules of reinforcement initially and then embedding a signaled delay to 

reinforcement intervention, the researchers worked successfully with 4 children with 

autism who had no verbal communication forms. All of the students maintained the 

communicative exchanging behaviors while gradually increasing their ability to wait 

from almost no tolerance amongst participants to 270 seconds without displaying 

tantrums. 

PECS Association with Emergent Literacy 

 In a study with adults with severe disabilities and language deficits, Rosales and 

Rehfeldt (2007) used PECS with 36 point font print to promote not only requesting but 

matching pictures to printed text within some preferred leisure activities. In this multiple-

probe design, the researchers provided a natural context for facilitating the client‟s 

requests for an item to complete a meaningful task. For example, after the participants 

had learned a multi-step task, such as preparing Kool-Aid or selecting music for a CD 

player, the trainers removed a needed item for completing the tasks (such as a cup, spoon 
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for stirring, or headphones for the CD player). Both adults learned to request the needed 

item through picture exchange, which was paired with large print words. Gradually, 

individuals also learned to request missing items using text only which was seen as a 

more adult-oriented requesting behavior and represents an exciting development teaching 

sight words to adults with severe disabilities in motivating, everyday routines.  

Additional Dependent Measures Recorded in PECS Studies  

 Other dependent measures which demonstrated increases coinciding with the 

PECS implementation included: social-communication behaviors such as joint attention 

(Charlop-Christy, et al., 2002); mean length of time in play with a peer (Kravitz et al., 

2002); amount of time spent playing post intervention (Anderson, Moore, & Bourne, 

2007); reduced minutes in television viewing (Anderson et al, 2007); touching a modified 

PECS referent (Ganz et al., 2005); and generalization of use across 

instructors/exemplars/settings (Ganz et al., 2008).  

The Picture Exchange System in Comparison With Other AAC Interventions 

In two single-subject studies, the use of PECS for communication exchanges was 

systematically compared to the use of sign language (Adkins & Axelrod, 2001; Tincani, 

2004). In each of the aforementioned studies, the authors were careful to note that the 

sign language portion of the intervention involved selecting iconic signs based upon the 

students‟ interest. Adkins & Axelrod (2001) compared one ASD student‟s performance 

on his trials to criterion using PECS vs. sign and found a much faster rate of PECS 

acquisition. This study did not measure speech production or behavioral changes, simply 

the acquisition of specific forms- examining topography based communication forms 

versus selection based requesting. Adkins and Axelrod inherently compare the ease of the 
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form for the participant in achieving the same communicative function in the same 

setting. In Tincani‟s study, both PECS and sign were compared for two students with 

autism. The selection of the “best” treatment was based upon the percentages of 

independent mands that a student made within that condition. For one student, sign 

2004). It is important to note that social validity measures in Tincani‟s study revealed that 

the students‟ parents and teacher recorded positive responses to each treatment modality 

for their child/student (Tincani, 2004). Again, only the behavioral topography (sign 

language versus exchanging pictures) was examined in terms of rate of acquisition and 

preference for use. 

 Through the use of an alternating treatment design, Chambers and Rehfeldt 

(2003) recorded the learning rates of 4 adults with severe mental retardation after 

receiving instruction of the same 4 mands in sign language as well as PECS. For each 

person, 4 preferred items were selected based upon reinforcement assessment procedures. 

PECS was taught through Phase 3 according to procedures in the training manual while 

sign language was taught using modeling and physical guidance which was faded as 

nascent production skills were demonstrated. One potential weakness of this study is that 

educational staff was instructed to ignore sign productions that were made outside of the 

training sessions which may have limited the reinforcement value of the behavior. 

Despite this concern, two of the four participants acquired both PECS and sign language, 

although the PECS acquisition rate was faster. The other two participants learned PECS. 

Interestingly sign language was found to generalize similarly to PECS across settings for 

two participants. The authors point out the topographical differences in producing sign 

language in terms of complexity of motion whereas the same exchanging behavior may 
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be produced for any request in PECS. They also astutely describe the differences 

individuals in terms the requirement to visually recognize a picture for PECS whereas 

when producing (not imitating) sign language, the task becomes a recall test which may 

have presented additional challenges for participants.  

Because of some of the unique challenges for students with autism in the auditory 

processing of spoken language (see Wetherby, Prizant, & Schuler, 2000), the following 

alternating treatment design is important for describing the receptive function of PECS 

for 5 young children with significant receptive communication delays. In a study within a 

controlled clinical setting, Pries (2006) studied the effects of students learning novel 

commands using verbal instruction alone and verbal instruction paired with PECS.  

Secondly, children were then tested under the same conditions using new therapists, 

thereby being asked to generalize the skill to a new partner. Thirdly, the students were 

tested after a time gap in treatment to see if they retained any of the learned commands. 

Although there was no significant difference in the data points for the initial phase of the 

study, indicating that there was no distinction in initial verbal instruction versus PECS 

pairing with verbal teaching, there were statistically significant differences at the .05 

level in terms of generalization of behaviors as well as maintenance of skills. PECS 

paired with verbal commands produced more compliance with novel therapists as well as 

after a lag in intervention. The dynamic nature of communication, in terms of receptivity 

of language as well as its expression, is an important consideration when evaluating the 

efficacy of PECS.  

In a recent study with three preschool participants with autism, Son and 

colleagues (2006) compared the acquisition rates and preferences of use for PECS and 
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VOCA devices in home environments to elicit requesting behaviors during snack and 

play times. Using an alternating treatment design, the researchers taught all participants 

the use of VOCAs and PECS to make requests for preferred items in everyday contexts.  

Once participants learned both, the children were allowed to select which system of 

communication they preferred to initiate requests with the trainer. Two participants 

consistently chose PECS, while one preferred the use of the VOCA. It is interesting to 

note that the VOCA produced complete sentences for requests while the PECS relied 

upon the selection of a single referent. Discrimination was trained across two preferred 

food items or two play items. Although the participants demonstrated a clear preference 

for the AAC system across opportunities, they did not display any significant differences 

in rates of acquisitions indicating that both systems may be a viable option for young 

students with autism. 

Yoder and Stone (2006) designed a randomized group comparison to measure the 

efficacy of PECS in comparison with another communication intervention, prelinguistic 

milieu teaching, for preschoolers with ASD in order to more effectively match treatment 

to learner characteristics. 

General Adaptations to the PECS Protocol 

 In a multiple-baseline across descriptors study which promoted more generalized 

use of PECS, Markel et al, (2006) modified the PECS materials and training procedures 

to build in problem solving communication behaviors for participants. Construction of 

requests along conceptual matches by color, shape, and function symbols was taught to 

produce improvisational yet thematically correct requests. For example, the use of the 

card: “I Want” + “black” (using colors) + “round” + “circle” could be contextually used 
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by subjects to ask for Oreos. This adaptation to the materials and protocol produced some 

exciting outcomes for the field of AAC in terms of building adaptations/flexibility into 

exchange behaviors.  

 After using the typical picture referents unsuccessfully, Ganz and colleagues 

altered the PECS materials for a 5-year-old child with autism and severe global delays by 

using real objects in clear plastic boxes in the exchange process (Ganz et al., 2005). Once 

the child began touching the box, her partner offered her the desired item.  Gradually, the 

researchers began putting pictures on the clear boxes with the real items inside and the 

child began using these on a limited basis for requesting (Ganz, et al., 2005). It is also 

significant to note that the research team worked on phases 1 and 3 with this child 

emphasizing the initial exchange and later some limited discrimination.  

 In a recently published single-subject study, Yokoyama and colleagues (2006) 

adapted PECS for a participant with typical vision by using thermoformed 3-D objects 

when he was unsuccessful at discriminating using pictures alone. The intervention team 

used pieces of chocolate (a highly preferred item for the student) covered in resin to help 

him meaningfully choose this item. One may argue that in making this adaptation for the 

young child added a higher level of iconicity (Koul, Schlosser, & Sancibrian, 2001; Park, 

1997) to the referent to assist the child in selecting meaningfully. Another adaptation to 

PECS within this study was the adding of “mora rhythum” tapping to encourage 

vocalization. The authors describe this process in tapping out syllables while touching the 

pictures which was believed to support verbal pronunciations of words.  
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The Picture Exchange System Adapted for Persons with Visual Impairments 

 In a study with a 24-year-old participant who was congenitally blind and had 

developmental delays, Finkel and colleagues (2004) developed braille cards to use in 

communication exchanges. These authors reported that the participant was already able to 

use uncontracted braille before beginning the study, and that the goal of the intervention 

was to improve her articulation, making her requests more recognizable to 

communication partners. Finkel and collaborators referred to the intervention as Braille 

Exchange Communication System (BECS). The PECS intervention framework was not 

closely followed, nor was the use of pictures or objects of referents included in the study. 

It is not clear from Finkel‟s report that the development of the brailled cards was based 

upon an assessment of the participant‟s interests and preferences, which is a significant 

departure from the PECS program. 

 Lund & Troha (2008) represents the only published study for students with 

significant visual impairments whose intervention procedures are closely aligned with the 

PECS intervention protocol. In this study, all three participants were totally blind and had 

labels of autism and mental retardation. Citing the work of Rowland & Schweigert (2000) 

as well as Turnell and Carter (1994) in the use of tangible symbols, the authors modified 

the PECS using parts of objects to create object symbols for communication requests 

(Lund & Troha, 2008). Other modifications for this study included the use of verbal 

prompts as sound cues, engaging in sighted-guide during distance and persistence phases, 

and limiting discrimination to two items on a plexiglass tray (Lund & Troha, 2008). In 

this study, only one of the participants achieved a consistently independent response for 

the discrimination phase, although the authors note that the rate of PECS acquisition for 
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participants with blindness and autism was similar to that of participants in other studies 

(Lund & Troha, 2008).   

 The only other example to draw comparisons from is the author‟s own recent pilot 

study. Parker and colleagues (2008) conducted a changing-criterion design (Osborne & 

Himadi, 1990) with a seven-year old girl who had been diagnosed with Leber‟s 

congenital amaurosis and autism in a self-contained classroom. Using an adapted version 

of the PECS protocol and employing 3-D object symbols, the researchers documented the 

participant‟s ability to make successful unprompted exchanges through Phase IV, 

sentence construction, of the intervention protocol within 21 intervention sessions. 

Within this case study, the participant‟s rate of acquisition was higher than typically 

reported in other studies indicating both the facility of the individual to learn as well as 

the goodness of fit of the intervention (Parker, et al., 2008).  It is important to note that 

prior to this intervention, that no forms of AAC had been attempted or put into place for 

the child.  Although the results of this pilot investigation are promising, the lack of 

replication across participants or settings limits conclusions that may be drawn from this 

case. 

Gaps in PECS Research 

 Although it has a growing body of support for persons with ASD, its efficacy for 

students with other types of disabilities is still under exploration (Tien, 2008). For 

individuals with multiple disabilities including those with visual impairments or motor 

impairments, the original PECS materials and protocol may or may not be appropriate for 

meeting individual access or learning needs (Lund & Troha, 2008). In the field of autism, 

many have characterized teaching strategies that incorporate visual supports, behavioral 
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incentives and ways to elicit joint attention as those that lead to the best student outcomes 

(Schuler, Prizant, & Wetherby, 1997; Vismara & Lyons, 2007). PECS may be a more 

successful approach because it was tailored around each of the mentioned components 

(Bondy & Frost, 1994). Because the spectrum of autism is broad, the specific 

characteristics of the participants should be examined to determine for which students 

PECS is more effectual. In further considering student characteristics with the efficacy of 

treatment, some questions remain about PECS “goodness of fit” as a intervention option 

for students who don‟t have autism. In addition, if PECS is effective with other students, 

such as students with visual impairments and multiple disabilities, it may support the 

development of communication for different reasons such has offering students 

appropriate tactually based media for engaging in effective communication exchanges.  

Significance of the Study 

 Teachers, parents, and related service providers for individuals with visual 

impairments multiple disabilities have an immediate and practical need for evaluative 

information that can assist them in finding appropriate AAC systems for the people they 

serve (Millar, Light, & Schlosser, 2006; Parker, et al, 2008). Adapting teaching systems 

that have established evidence from the field of autism, and embedding knowledge from 

the field of visual impairments may be supportive of student progress. By taking an 

intervention framework that has a developing base of evidence for students with autism 

and using best practice and emerging information from the field of visual impairments, a 

new intervention practice may be forged. Meeting the needs of young children with 

visual impairments, their families and educational service teams by providing a practice 

that has been shown to work, is the ultimate goal of conducting applied research with 
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adapted PECS. Beyond the examination of 3-D objects with uncontracted braille labels in 

place of pictures with print, this study is also specifically examining adap ted PECS 

association with increased movement for communication purposes for students with 

visual impairments, a desired mobility outcome for this population (Heubner et al, 1994).  
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CHAPTER III 

METHODS  

 The purpose of this study was to examine the efficacy of an adapted form of 

PECS, incorporating 3-D objects and uncontracted braille, in developing functional 

communication skills for young children with visual impairments and additional 

disabilities in school environments. Within this adapted version of the PECS intervention, 

this study investigated increases in participants‟ distance traveled to make requests of a 

communication partner. The study also assessed whether skills in using adapted PECS 

would generalize across persons and settings. Functional communication skills were 

measured both through the participants acquisition of exchanging behaviors as well as 

pre-post measures using Rowland‟s Communication Matrix (2004).  

Participants 

 

Selection Criteria  

Three students (two boys and one girl) with visual impairments and developmental 

disabilities participated in this study. The following criteria were used in selecting the 

participants:  

1.  Students were diagnosed by an ophthalmologist with a serious visual impairment 

after correction. 

2. All students had a recognized communication delay or disorder, including the 

absence or limited use of speech for communication with partners in their 

environments. 

3. Students did not have significant orthopedic impairments. All had the ability to 

independently ambulate, as well as grasp, reach, and release items.  

4. Students were not using any AAC supports for communication.  
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5. Students were under the age of 10 at the onset of the study.  

 After obtaining approval of study from the Texas Tech University Institutional 

Review Board (IRB), participants were recruited through referrals by teachers of the 

visually impaired (TVIs) and certified orientation and mobility specialists (COMS) from 

the surrounding areas local school systems (Appendix A). Prior to s tudent participation, 

parents or legal guardians signed written consent forms (Appendix B) and were apprised 

of their rights to withdraw their child at any point from the study. Written materials 

regarding the intervention procedures and goals of the study were shared with appropriate 

administrators. Consent was granted from a local school system prior to beginning the 

study. 

Participant Characteristics 

 Participant 1. Carter was seven years, three months old at the time the study 

began. He is Caucasian and lives with his mother and stepfather as well as his two 

younger half-sisters. Carter attended his neighborhood school and was placed in a self-

contained special education classroom. Carter was diagnosed in infancy with optic nerve 

hypoplasia (ONH) with abnormal ocular movement. His most recent functional vision 

assessment/learning media assessment (FVE/LMA) conducted by his TVI, reported that 

he appears to have no light perception (NLP). Carter travelled by walking holding a 

human guide‟s wrist or by trailing the walls with his hands. At the time of the 

intervention, a cane had been introduced to help him begin to travel more independently. 

It was noted that Carter still relied upon verbal prompts and, at times, physical modeling 

to use his cane correctly. He was not seen to initiate travel without verbal prompts. One 

of Carter‟s goals included working on self- feeding using utensils. Within his FVE/LMA, 
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Carter was reported to demonstrate strong preference for auditory stimuli as well as 

tactile defensiveness within certain activities. Carter did not readily reach out into his 

environment to locate items through touch and was noted in reports and observation to be 

reluctant to use his hands for tactile discrimination. Within his OT assessment, Carter 

was noted to have a sensitive gag reflex, a strong preference for soft foods, and an 

aversion to crunchy or firm food textures.  He has a diagnosis of seizure disorders which 

is controlled by a prescription of Valproic acid.  Carter‟s most recent audiogram reveals 

hearing in the normal range.  

 When he was 75 months old, Carter was tested on the Developmental Profile II 

(Alpern, Boll & Shearer, 2000) and was rated at 16 months of age in the social domain, 

18 months in the cognitive domain, 18 months in communication, 19 months in the 

academic range, and 12 months in the area of self-help skills. This placed him in the 

severely developmentally delayed range on the profile. He was not potty trained at the 

time of this study and according to the OT report, Carter did not indicate to his caregivers 

when he was dirty or wet.  

 In his most recent speech evaluation, Carter was evaluated using the Functional 

Communication Profile (FCP) (Kleiman, 2003) and was reported as having a severe 

expressive language delay and a moderate receptive language delay. Carter was able to 

comply with one-step requests such as “wipe your mouth”, “sit on your bottom”, and “put 

it to your ear”. His SLP reports that most of Carter‟s word utterances were non-goal 

oriented and were echolalic (both immediate and delayed). He was noted in his SLP 

assessment to have less than 20 spoken words. No AAC intervention was being used with 

Carter at the time of the study, nor was any reported to have been used previously.  
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 Participant 2. Patricia was nine years, eight months old at the study‟s onset. She 

is Hispanic and lives with her mother and father and two older brothers.  At the time of 

the study she attended a local school and is placed in a self-contained classroom. Her 

mother reported that when Patricia was 6 months old she was taken to the hospital for 

convulsions and was diagnosed with seizure disorder. She began taking Depakote and 

Zonegram which she still takes to control seizures.  As an infant she was diagnosed with 

microcephaly and was given a g-tube for failure to gain weight.  At the time of the study, 

Patricia did not use a g-tube and can self- feed finger foods or foods that have been cut 

into ½ inch cubes.  

 Patricia has been diagnosed by an ophthalmologist with cortical visual 

impairment (CVI) with intermittent exotropia (eyes turned slightly towards the ears). She 

was also assessed as having myopic astigmatism OU (oculus uterque) or bilaterally.  It 

was recommended by the ophthalmologist that Patricia participate in vision training as 

well as use contrasting backgrounds to view items. Her FVA/LMA was conducted by a 

TVI and revealed Patricia‟s ability to respond to brightly colored items or those that were 

reflective. She was noted in this assessment to have an ability to visually track slow 

moving items that were placed within 2 feet of her.  She has a clear orientation to 

environmental sounds, demonstrated by her turning her head in the directions of noises, 

and was observed to prefer auditory rather than visual or tactual stimuli. Her TVI notes 

that no convergence was observed when she was abruptly presented with a visual threat 

using a stuffed animal. In accordance with her diagnosis as a child with CVI, Patricia 

preferred looking at shiny objects and was able to find items and pick them up when there 

was less visual clutter. 
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 Patricia has a diagnosis of cerebral palsy (CP), having low muscle tone in her 

trunk and extremities. She prefers to ambulate with support, holding an adult‟s hand 

while walking even short distances.  Her physical therapy evaluation revealed fair 

strength but poor motor coordination. One of the goals developed within this PT 

evaluation was for Patricia to walk 200 feet with assistance while holding an adult‟s 

hand. She was also noted to help push a cart with a staff guiding the front of the cart from 

the cafeteria to her classroom daily.  

 In a recent assessment using the Brigance Comprehensive Inventory of Basic 

Skills-Revised (CIBS-R), (Brigance, 1999)  her occupational therapist reports that she is 

functioning on an approximate 1 year old level using fine motor skills. The author noted 

that Patricia needed assistance in twisting a door knob, open bags or containers as well as 

using utensils to self- feed.  Her most current assessment on the Developmental Profile II 

(Alpern, Boll & Shearer, 2000) rates her academic age at 14 months, communication at 4 

months, physical development of 20 months, self-help at 14 months and social age at 4 

months. Patricia utilized a few undesirable behaviors, pinching others or scratching, 

during interactions. Patricia did not appear to do this out of frustration but laughed after 

she scratched and was corrected or told “no”. The frequency of these behaviors was 

typically 1-2 attempts during a 5-10 minute interaction.  

 Patricia had no spoken words at the time of the study. Patricia‟s speech and 

language therapist administered a Functional Communication Profile (FCP) (Kleiman, 

2003) which revealed a severe deficit in expressive language and a moderate deficit in 

receptive language. The SLP reported that a traditional PECS system had been 

unsuccessfully tried with Patricia in the past because her vision was too limited to see the 
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small pictures.  Sign language, produced within 1-2 feet, was being used by the SLP with 

Patricia and she was reported and observed to use 3 signs: “more”, “my”, and an adapted 

version of “music.” She had no spoken words but an ability to understand simple one-

step directions such as “sit down.” The classroom teacher did not use sign language or 

any form of AAC with Patricia.  

 Participant 3. Jordan was four years and three months of age when this study 

began. He is African-American and lives with his mother and younger brother. He is 

enrolled in a local Head Start program where he is placed in a PPDC classroom 

(Preschool Program for Children with Disabilities). He was diagnosed at birth with 

craniofacial anomalies which was later diagnosed as related to Conradi-Hunermann 

Syndrome. Related to this syndrome, Jordan has a short, broad nose and is of smaller 

stature, having petite hands and fingers. According to National Organization of Rare 

Diseases (NORD), mental retardation is associated with Conradi- Hunermann syndrome 

in rare cases and most individuals with this syndrome are females (Conradi-Hunermann, 

2001). During infancy, he was diagnosed with severe bilateral optic nerve hypoplasia 

(ONH) and nystagmus. Jordan is suspected to have no light perception (NLP).  Jordan did 

not appear to have any hearing loss. His ABR test was normal at birth. At the time of the 

study, he oriented towards sounds and voices. His mother reported that he will respond to 

her quiet voice with typical sounds present, such as water running or his younger brother 

playing. Because of his syndrome, Jordan‟s team was aware of the need for regular 

hearing checks. 

 When he was 18 months of age, Jordan had a halo surgery for a cervical-spinal 

stenosis which assisted him in sitting upright and relieved a pinched nerve in his neck. 
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Since his successful surgery, Jordan has made good progress in motor development.  His 

current PT assessment rated him at the 12-15 month level in motor development. Jordan 

has the ability to cruise, kneel, stand independently, walk with his hands held, and scoot 

in a seated position across the floor. According to Jordan‟s recent O&M assessment using 

the Teaching Age-Appropriate Purposeful Skills (TAPS) curriculum (Pogrund et al., 

2003), his primary mode of travel was rolling and scooting. Intervention strategies using 

a small toy grocery cart to provide protection and support during ambulation were being 

attempted at the time of this study with intermittent success. Jordan was not noted to 

crawl but preferred to walk with his hands held for distances of 6-8 feet. When walking, 

he would walk on the toes of his feet and had a wide, immature gait. He was transported 

by bus in a wheelchair and used a wheelchair for distances greater than 200 feet.  Jordan 

had a severe sleep disorder. A physician conducted polysomnography test showed sleep 

inefficiency and obstructive apneas.  Jordan had a prescription for daily oxygen as he 

slept.  Sleep irregularities were noted throughout this study and presented challenges for 

both his mother as well as school staff.    

 In the Developmental Assessment of Young Children (DAYC) (Voress & Maddox, 

1998) it was noted that Jordan functioned on a 9 month level in the cognitive domain and 

a 6 month level in the emotional subscale. Jordan engaged in head banging when he was 

frustrated and the team used a padded helmet for about 15 minutes at a time, once per 

week when he had a tantrum. A formal functional behavioral analysis had not been 

conducted by the school team. Jordan was seen by a pediatric psychiatrist because of his 

more frequent tantrums at home and was prescribed Ritalin. His mother reported that 

when he began crying and trying to head bang, she would protect him and move him to a 
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couch or padded area.  She used her voice, singing and rocking to attempt to soothe him. 

Because of multiple issues of sleep dysfunction, possible pain, an inability to formally 

communicate, the team was planning an extensive consult with his physicians about his 

behaviors. 

 On an SLP evaluation conducted when Jordan was 39 months of age, he tested 

within the Rosetti Infant Todder Language Scale (Rosetti, 2006) as having expressive 

language skills within the 0-3 month age with some splinter skills in receptive language 

from 6-9 months. No AAC strategies were being tried with Jordan, nor were any 

documented as having been tried in his records.   

Settings 

 Training sessions were conducted with the participants at their various school 

locations within a mid-sized city in the southwestern United States.  All of the children 

were placed in self-contained classrooms. Training sessions occurred within those 

classrooms, and at times within therapy rooms, cafeterias, libraries, speech offices, and 

on the playgrounds of the schools. For two of the participants (Carter and Patricia), 

intervention sessions occurred at desks, tables, or while sitting on swings. For Jordan, at 

times, intervention happened with him lying on a mat on the floor because he was unable 

or unwilling to sit in a chair. Because Jordan sat in his wheelchair to eat lunch, sessions 

also occurred within this natural routine. Over 60 percent of all intervention sessions 

were videotaped in order to have examples to share with parents during the generalization 

phase of the study.  

 The generalization probes were measured in two of the students‟ homes (Patricia 

and Jordan). One probe for Patricia occurred in a private speech clinic with her mother, 
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as well as another in a park near to her home. One probe for Jordan occurred at a local 

playground.  Carter‟s family relocated to a different school district abruptly before the 

study was completed. 

 Trainers 

 The author, a graduate student who had also attended a two day PECS training 

and has 15 years of experience in working with students with sensory impairments, 

served as the primary trainer during the study. In accordance with the PECS protocol, a 

second trainer is necessary to shape requesting behaviors during Phases I and II. A 

paraeducator or teacher from the child‟s classroom was recruited and trained to play the 

supportive role during initial training components of Phases I and II.  The author trained 

the assistant from the classroom using video data from her pilot study to demonstrate the 

physical prompting and fading behaviors for Phases I and II.  The author also functioned 

as the trainer for parents, family members or guardians during the generalization phase of 

the study.  Specific video examples of the trainer working with the parent‟s own child 

were used as a part of the teaching along with: discussions, modeling intervention 

examples, demonstrating error correction procedures, as well as observing and offering 

feedback when parents began intervention protocols with their children. Thirty percent of 

the intervention sessions were evaluated independently for fidelity of implementation as 

well as inter-observer agreement on unprompted exchanges using video. A fellow 

graduate student who had also been to the PECS workshop and was familiar with the 

traditional PECS protocol independently rated those sessions using an adapted version of 

the intervention protocol and traditional PECS data sheets   
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Materials 

 Materials for the intervention included the following: a digital camcorder for 

recording the evaluation and  baseline and intervention sessions; PECS data sheets across 

all intervention phases; large PECS communication books with Velcro; and three-

dimensional object symbols created from each child‟s individualized preferences. The 

object symbols, parts of actual items, were affixed to square pieces of laminate counter 

top with Gorilla Glue and had word labels in uncontracted braille or large print 

corresponding with the name of the preferred object. For example, Carter preferred a 

particular truck with music and noises. For him, an object symbol was created from an 

identical sized and shaped wheel from another truck and was glued onto the laminate 

square. It was labeled in uncontracted braille with the word “truck” and the word was 

written in print for the sighted partner to read. 

 Other materials consisted of toys, preferred activities (swinging or jumping on a 

trampoline), and food items which were identified during a preference assessment. 

Preferred toys, activities and edibles were identified through formal videotaped 

reinforcement assessment as well as informal interviews using a person-centered 

planning approach. Three-dimensional object cues were created based on each child‟s 

documented preferences. 

 It is critical to note that the 3-D adapted symbols which were created for the 

participants were tactually “iconic” in other words they had similar or identical properties 

to the objects, activities or foods that were being requested (Bruce, 2005; Rowland & 

Schweigert, 1989). Miniature items were not used at all for the students who had no light 
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perception as they would have no tactual or conceptual relationship to what the child was 

requesting (Rowland & Stremel-Campbell, 1987). Each child had representations created 

from parts of the exact preferred objects when possible.  

 Toy Cues:  For the musical toys, actual parts of an identical musical toy were 

broken to form a piece of the cue. The buttons of a toy, such as a keyboard, were matched 

with the size and features of the ones on the preferred item. For the jingle bells, an 

identical bell was fastened to the laminate square for the cue. For the tinsel, a 3 inch piece 

of identical tinsel was glued down on laminate square and labeled. With the animal toys, 

distinct tactual features such as the tail of the stuffed cat or the ear of the toy pig were 

used to create cues.  The Barney song for one participant was played using a pillow with 

a microphone in it, so a 1 x 1 inch piece of the exact brand and texture of pillow was used 

to create the 3-dimensional cue. 

 Activity Cues: For example, for the mini trampoline cues, an actual trampoline 

spring was glued to the  laminate square and labeled with uncontracted braille or with 1 

and ½ inch high contrast bold letter (for Patricia who had residual vision). Swing cues 

were specifically created based on the uniquely tactile features of the swing.  For 

example, Patricia‟s therapy swing was a rope swing with 2 inch wide nylon straps as a 

feature of the swing.  Patricia would grasp the nylon straps to position herself on the 

swing. A 2 inch piece of those straps was cut to create her specific swing cue for school.  

For generalization in the community, Patricia visited a local park with her mother where 

the swings had chain links. A different swing cue with three 1 inch links was created for 

this specific swing.  Carter‟s therapy swing featured a wide 3 x 4 foot wooden rectangular 

seat that was covered in carpet; his swing cue was therefore made from a piece of the 
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carpet that covered his swing seat. Carter‟s Elvis music was represented by ½ of a music 

CD that had been cut and labeled on the laminate square. It is important to note that 

Carter, a child with no light perception, had physically interacted with the CD when 

playing the Elvis music on the CD player. Song cues were created for Patricia‟s preferred 

songs. Because Patricia had some residual vision, she had demonstrated the ability to 

recognize objects when figure-ground contrast was high. A cue of a 2 inch miniature 

white boat on a black laminate square was used to represent the “Row Your Boat” song.  

Two 1 and ½ inch, white, 3-D hand shapes on black laminate were used to represent “If  

You‟re Happy and You Know it Clap Your Hands” and a 3-D  red, silk rose on black 

laminate square was used  to create the cue for “Ring Around the Rosy”.  

 Edible Cues: For mashed potatoes, the top portion of a spoon was used and 

labeled.  For apple sauce, a portion of the apple sauce cup was used. In the case of 

pudding, the pudding lids were employed. For the soft oatmeal cookie, an identical 

wrapper (for tactile and auditory features) was used to create the cue. In these 

aforementioned cases, the lid, wrappers, or the cup portions were things that the students 

with no functional vision had physically interacted with in the past. Carter‟s doughnuts 

arrived in a cup with a unique plastic lid with a hole in it from Krispy Kreme.  This lid 

was used to create a cue for doughnut holes. In designing the cereal, gummy bear, 

cracker, Cheetoh, Frito, and Ramen noodles cues, parts of foods were glued down and 

lightly covered with clue to achieve a high of tactual iconicity. A drink cue was created 

from an identical sippy cup top which was cut to fit onto the 2.5” x 3” laminate pieces. 

Photographs of cues examples are included in the appendices. (See Appendix C)  
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Dependent Variables 

 This study had three dependent variable measures and these included: 

1. The percentage of unprompted communication exchanges out of the total number 

of exchanges were measured for each session.  

2. Within Phase 2 of the study, the distance in feet that a child traveled to the 

communication partner to complete the communication exchange was measured. 

The Phase 2 distances were compared with baseline conditions where the child 

was given opportunities to travel to a communication partner.  

3. The final dependent variable involved using pre-post evaluation measures on the 

Communication Matrix (Rowland, 2004) which noted progress on communication 

behaviors including speech, word approximations, as well as non-verbal 

communication behaviors. 

 For unprompted exchanges within the intervention and generalization phases of 

the study, the children only received credit for an unprompted exchange if no touch 

prompts were required to complete the exchange. Additional sound cues and exaggerated 

visual movements were offered to students due to their visual impairment as “silent” 

enticements, which are recommended in the traditional PECS protocol, are not designed 

for children with significant visual impairments. An independent rater was recruited to 

view 30% of all intervention sessions for each child and to complete data forms on 

independent exchanges. The distance traveled was measured using a tape measure and 

was confirmed both by the primary researcher and the classroom teacher. The 

Communication Matrix (CM) (Rowland, 2004) was completed by viewing pre- and post- 

intervention video samples of the children involved with familiar partners in everyday 
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routines, as well as reviewing questions answered by teacher and parents. The primary 

researcher engaged a SLP with a doctorate in special education who was familiar with the 

instrument to independently review the video samples and data from the child‟s team to 

establish interobserver agreement on this dependent variable measure.  

Independent Variable 

 Adapted PECS involves these main components: utilizing the participants most 

preferred items to entice the child to communicate and engaging in shaping as well as 

differential reinforcement of other behaviors (DRO) to teach the students exchanging 

behaviors which function as communicative requesting. Prior to beginning intervention, 

conducting the reinforcement assessment is most critical to creating appropriate materials 

as well as for harnessing a student‟s motivation to learn the exchanging behaviors. There 

are six distinct phases in the PECS teaching protocol which include: how to 

communicate, distance and persistence, picture discrimination, sentence structure, 

responding to questions, and commenting (Frost & Bondy, 2002). Each phase builds 

upon the skills acquired in the previous phase to create longer and more complex 

behavioral chains related to communication. Adaptations that were made to 

accommodate the participants‟ visual impairments are outlined within each phase 

described in this chapter. For the purposes of this study, the author trained all participants 

at whatever level they attained through Phase III B.  

Experimental Design 

 A single-subject multi-probe multiple baseline across participants (Horner & 

Baer, 1978) design was used in this study to examine the effects of PECS within 

intervention and generalization phases. In accordance with multiple baseline design, 
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behaviors were compared across baseline and intervention phases. Experimental control 

was established when the behavioral change was replicated across participants and across 

phases. Pre-post measures were incorporated to assess distances traveled during Phase II 

as well as any progress in communication behaviors as measured by the CM instrument 

(Rowland, 2004).    

Overview of Procedure 

 The researcher served as the primary trainer for the participants for the sessions. 

Before beginning intervention, the author obtained signed consent from parents and 

school administrators and discussed the purpose of the study in detail. The study was 

conducted in the following phases: (a) Communication Matrix pre-test conducted with 

video samples collected, (b) preference assessment, (c) adapted PECS baseline including 

travel conditions baseline (d) adapted PECS intervention (e) generalization (g) social 

validity and (f) anecdotal data.  

Communication Matrix (CM) Pre-Testing 

 The CM (Appendix D) was designed for categorizing and describing 

communication behaviors in individuals‟ at the most nascent stages of communication 

development and was specifically field tested for individuals with sensory impairments 

and multiple disabilities (Rowland & Schweigert, 2000; Rowland et al., 2009).  As an 

assessment, it was developed to describe prelinguistic behaviors based upon the 

communication development of typical infants from birth to 24 months. The CM is meant 

to develop a profile of what behaviors, gestures, and symbols a child is able to utilize to 

express themselves with partners in typical routines and environments. Recommended for 

use in an arena-based, multi-disciplinary approach, the CM may be used by a number of 
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special education professionals including SLPs, OTs, TVIs, COMS, and teachers 

(Rowland et al., 2009). Input from parents as well as any paraprofessionals who work 

with the child is needed to assist in completing the profile.  

  When a child has sensory disabilities along with additional disabilities, methods 

of communication are greatly restricted (Rowland et al., 2009). For children with severe 

visual impairments, the development of conventional means of communication through 

gestures and accessing objects or persons in the environment is hindered (Huebner et al., 

1994). The compounded effects of lack of visual access to the environment as well as the 

impacts of additional disabilities put the three children within this study at risk for having  

limited communication repertoires and therefore subtle and perhaps somewhat difficult to 

recognize communication forms. The author chose to utilize this instrument as a means of 

correlating any subtle changes in the students‟ communicative behaviors with the use of 

adapted PECS. 

 The CM was devised to measure a continuum of behaviors from pre- intentional to 

emergent language across four domains: refusal/protest/reject; obtain/acquire; engage 

socially; and to provide or seek information. The CM is designed to categorize a child‟s 

expressive communication behaviors within a certain context or under specific 

conditions. For example, if a child takes a partners hands to guide or pull them towards a 

desired object this is seen as an “unconventional” (yet intentional) form of 

obtaining/requesting; whereas if a child beckons with his head or hands using gestures for 

a partner to follow him or to give him an item, this may be assessed as more 

“conventional” (and intentional) form of requesting. As a child progresses towards the 

use of more abstract representations and eventually signed, spoken, written or brailled 
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language, the CM instrument has been shown to measure more subtle communication 

behaviors that may be overlooked if one is only measuring word utterances (Rowland & 

Schweigert, 2000).  

 Communication samples for each child were videotaped within the context of the 

child‟s school routines with familiar persons in both preferred and non-preferred 

activities. Samples were drawn for each child across a three-week period of time and 

during multiple activities. In addition, parents, teachers, paraprofessionals and related 

service providers were asked to describe how the child communicates with them and to 

provide concrete examples of the child‟s communicative behaviors based upon the CM 

protocol.  

Table 1  

Carter Pre Test- Communication Matrix 

Reasons Refuse/Protest Obtain Social Seek/Provide 

 

Competence Level 

 

III  

 

VI 
 

 

III 

 

VI 

 Unconventional 

 
 

 
 

Limited 

Abstract 
Symbols 

 
 
 

Unconventional 

 
 

 
 
 

 

Limited 

Abstract  
Symbols 

Observed Behaviors Banging head 

against staff‟s 
arms 

Less than 20 

non-
echolalic 

word 

utterances 

Orienting 

towards teacher 

Answering a 

predictable 
question in a 

routine 

     

 

 Carter Pre-Test CM- In the domain of refusal behaviors, the following behaviors 

were observed and videotaped with Carter. During calendar time, Carter banged his head 



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

85 

 

repeatedly for an excess of 3 minutes against the arms of the teaching assistant as she 

helped him touch the braille, raised print calendar board.  He also attempted to bite her 

and slap her as she held his hands on the calendar. During transitions he was observed, to 

whine and cry as well as attempting to use his head to strike an assistant o r 

communication partner. During music therapy, Carter was handed an instrument and he 

dropped it on the floor while whining. When doing his self- feeding training with his TVI, 

he engaged in crying while attempting to bite her arm as she was guiding his hands to the 

utensils. When his teacher was trying to engage him in working on letter recognition, he 

twisted his entire body away from her and stiffened his arms. These behaviors were seen 

to be directed at a communication partner in order to affect the partner‟s behavior within 

those contexts. Because of this, Carter was rated as using predominantly unconventional 

communication behaviors to refuse or protest in the school environment. There were no 

observed forms of more conventional refusal behaviors at pre-testing. 

 In the domain of obtaining behaviors, Carter exhibited more advanced forms of 

communication, using abstract symbols, in limited frequency. He would request a 

preferred toy using the one-word utterance “Steve” for a Blues Clues toy. When he was 

ready to be fed at lunch he would say the word “bite.” He was observed to use delayed 

echolalic forms of “You want snack.” or “You want drink” in a questioning intonation 

when he was requesting edibles. He used a modified form of the word “swing” which he 

pronounced “sweem” when he was engaged in the sensory room to request access to the 

swing. He utilized the word “music” to request music and was observed to use an 

approximated word for “Elvis,” “Lvis.”  During work activities with his teacher, Carter 

was recorded to say “Cotton-Eyed Joe” for a favorite song that he liked. In the context of 
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communication, Carter‟s teacher would respond to this utterance as a request to which 

she would say “It‟s not time for Cotton-Eyed Joe, it‟s time for letters.” Over the course of 

the three week observation, he was observed to use less than 20 words consistently.  

 In the social domain, Carter rarely exhibited social exchanges with those in his 

classroom. During morning interaction time when his teacher was singing to him, he 

oriented his body towards her and smiled. He also was observed to lean towards her and 

laugh when she was making a popping noise with her mouth. He would say a modified 

form of “yay” when he heard his teacher sing and would turn towards her as she did this. 

From these observations, Carter was using more unconventional communication forms 

for social engagement expressions. These also appeared to be more infrequent behaviors 

than those seen in the other domains.  

 In the area of providing or seeking information, Carter was not observed to 

answer yes/no questions but would repeat the intonation or words of in a pattern of 

immediate echolalia when he was asked questions. He was never observed to ask any 

questions that were non-echolalic. One behavior that occurred was when he was listening 

to music, he oriented towards a door that was opening and said “Hey buddy, what‟s up?” 

This appeared to be delayed echolalia and it was repeated in the same intonation on two 

separate occasions. It did not serve the purpose of communication as Carter did not wait 

for a partner‟s response nor did it appear to be directed towards a partner. On one 

occasion Carter was observed to answer a labeling question. He and his teacher engaged 

in a routine of stating “who is this?” while touching his head and then, while kneeling in 

front of him, she would have him touch her head and she would ask, “And who is this?”  

On one occasion Carter was filmed and observed to answer those questions directly using 
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a one-word response. When asked who he was while touching his own head with his 

hands, he replied “Carter.” When his teacher asked him “And who is this?”, he replied by 

giving her name. Because of these one-word responses, Carter was rated as having 

limited use of labeling with abstract symbols. The author witnessed no comments, nor 

were any reported to be observed by the teacher or parent.  

Table 2  

Patricia Pre Test- Communication Matrix 

Reasons Refuse/Protest Obtain Social Seek/Provide 

 

Competence Level 

 

III  

 

VI 
 

 

III 

 

 

 Unconventional 
 
 

 
 

 

Limited 
Abstract 
Symbols 

 
 
 

 

Unconventional 
 
 

 

None  
observed 

Observed Behaviors Dropping 

Unwanted 
items 

Use of 

Three 
Modified 

Signs 

Playing with 

family 
members 

 

     

 

 Patricia Pre-Test CM- In the domain of refusing, Patricia was observed to drop 

items that were presented to her. For example, when she was given a name tag sticker by 

the author, she peeled it off and threw it on the ground. When she was presented with 

some non-preferred edibles, she would put them in her mouth and spit them out or throw 

them on the floor to refuse them. To protest, she was observed to push an item away from 

her that was given to her. She would also occasionally push other classmates in protest if 

they came to take her toys or to sit on the swing with her. She was observed to orient her 
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body away from people, particularly strangers, when they approached her.  During one 

observation, when a peer crawled over towards her, Patricia scooted away and made 

whining noises. With her vision teacher, she was seen to pull both hands away and make 

keening sounds, when the teacher was not singing one of her favorite songs.  From these 

observations and from reports from her mother, she was rated at the unconventional level 

for rejecting items or actions. 

 In the area of obtaining or requesting items, Patricia was observed to use three 

one-word signs on a daily basis. Patricia used an unconventional sign for “I want” which 

was like the sign for “my.” She would pound the front of her chest repeatedly using the 

sign for “my” when she wanted someone to sing to her and she would grab both of their 

hands to do the hand motions to request the song “Row, Row, Row Your Boat.” She also 

used a modified sign for music by rubbing the back of her forearm to request that a 

partner sing to her. She was also seen to use a concrete symbol for humming the tune of a 

favorite song to request that someone sing it to her. Because of these observed behaviors 

with multiple communication partners, she has a very limited use of abstract symbols.  

Patricia was never observed across three weeks of time to use any spoken words. Her 

mother reported that she had used the word “up” in the context of jumping on a 

trampoline on two occasions. 

 In the area of social engagement, Patricia had a few unconventional behaviors that 

she engaged in with a partner. She was observed to scratch the hands of a partner at 

intervals when singing to her, and then when the partner removed her hands, she would 

laugh. She was not distressed by this behavior and it was not used to protest; therefore, it 

appeared to function as a social game or interaction with Patricia, even though it was 
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neither conventional nor desirable for the partner. When seeing a preferred person, such 

as her mother or brothers, she would begin making squealing sounds and would attempt 

to move or scoot towards them. She would occasionally reach towards a person but it 

appeared to be to make requests using her pushing and pulling behaviors. With her 

mother, she was reported to lean against her but did not engage in traditional hugging or 

kissing with her family. She was reported to engage in wrestling with her brothers as a 

form of play. Within these observed behaviors, Patricia is rated as an unconventional 

communicator in the social domain. There were no observed behaviors in the areas of 

providing or seeking information for Patricia. She did not respond to yes/no questions, 

nor did she elicit questioning behaviors of any kind.  

Table 3  

Jordan Pre Test- Communication Matrix 

Reasons Refuse/Protest Obtain Social Seek/Provide 

 

Competence Level 

 

III  

 

II 
 

 

VII 

 

 

 

 

 

Observed Behaviors 

Unconventional 

 
 

 
 
 

Clenching fist,  
twisting body 

away, 
vocalizations 

Unconventional 

 
 

 
 
 

Reaching for an 
object 

 

Limited 

Language 
& Abstract 

Symbols 
 
 

Limited use 
of the 

phrase “I 
love you” 

 

Touching 
someone‟s 

face, hugs, 
pats 

None 

observed 
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 Jordan Pre-Test CM- In the area of refusal, Jordan‟s behaviors were assessed to 

be unconventional, yet intentional. For example, during lunch time, Jordan would be 

offered milk and he would drink through a straw and then spit out the milk.  He was also 

noted to pick up foods to eat them and then spit them out. When someone offered him 

something to eat at times, he would turn his head away from them while making a fussing 

noise. On one occasion, Jordan was observed with his teacher to refuse touching play-doh 

by twisting away from her and tightening his arm. Further, his teacher reported that he 

would often refuse to participate in activities that required him to touch wet or sticky 

textures. When walking with assistance, Jordan was also observed to drop to the ground 

and begin crying when he did not want to transition. He was also seen to push persons 

away when he did not appear to want to be held or led by them. These are all examples of 

unconventional behaviors for refusing.  

 In the domain of obtaining or requesting items, Jordan was observed to approach 

desired objects but he did not indicate to “ask” for them from another person through 

touch. For example, when his teacher presented him with a vibrating toothbrush that was 

turned off, she sat next to him, touching his body to compensate for his blindness, waiting 

for him to ask her to turn it on with his behavior. Jordan began whining and vocalizing 

but never reached for her hand or body and eventually dropped the toothbrush to search 

for a different toy. While Jordan would wiggle, squeal, smile, and laugh when presented 

with preferred foods or toys, he would not reach for the communication partners‟ hands 

to request more. Instead some of Jordan‟s vocalizations were used as a form of 

unconventional requesting. His mother reports that he will fuss when he wants a toy 

turned on but does not reach for her to help him turn it on at this point. This area 
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appeared to be emergent for Jordan in transition from intentional behaviors to 

unconventional forms of communication. In his pre-testing, Jordan, a child with no light 

perception, did not consistently display unconventional communication forms, such as 

taking another person‟s hands, pushing or pulling on their bodies to make a request. The 

researcher saw that using unconventional requests to ask for assistance, attention or toys 

as a nascent skill for Jordan in pre-testing. 

 In the social domain, Jordan showed some relative strength in demonstrating 

conventional communication forms as well as demonstrating a one-word form and one 

phrase. He was observed on numerous occasions to offer hugs or pats to his teacher, a 

conventional form of initiating social engagement. He was also observed to touch 

communication partners‟ faces, including the author‟s, during interaction times. Jordan 

was filmed in engaging in vocal play of squealing and repeatedly saying his name with 

his teacher; this behavior was a demonstrated use of a one-word abstract form. Saying his 

own name appeared to serve a social communication function as he would laugh when 

she would laugh. There was a reciprocal interaction with his teacher in using his name. 

She would say his name and he would say his own name back to her. Jordan expressed 

the most sophisticated use of social communication when he engaged in a pattern of 

saying “I love you.” Jordan was observed to distinctly say: “I love you” and was 

observed pausing expectantly for someone to say “I love you too.” If a partner did not 

say: “I love you” back to him, Jordan would then say: “I love you, too.” On the CM 

assessment the use of a rule-bound phrase is counted as language; although for Jordan it 

would be seen as a very limited use of language as it was the only phrase he was 

observed to express in pre-testing. 
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 Finally, in the area of providing or seeking information, Jordan was not observed 

to engage in any answering of questions. His teacher would repeatedly ask him during 

transitions, “Do you want to go to lunch?” and “Are you ready to eat?” and there were no 

replies to this. Moreover, Jordan was not observed to stop or listen to his teacher but 

would continue playing or engaging in his activities without orienting to his teacher‟s 

voice. Also, Jordan did not appear to have a behavior that served to seek information in 

any of the pre-testing observation. Nor did his team indicate that this was in his 

behavioral repertoire at this time. 

Stimulus Preference Assessment 

 Because PECS is based upon what objects and foods the student finds most 

reinforcing (Frost & Bondy, 2002), systematic assessment using indirect and direct 

measures was used to provide the richest information about what is motivating to 

individual participants.  

Indirect measures 

  Informally, family members and those who work closely with the child were 

interviewed using a person-centered planning assessment tool (J. O‟Brien & L. O‟Brien, 

2002).  A series of detailed questions was used to understand what activities, items, 

people, and foods were considered to be child preferences (Appendix E). The process of 

person-centered planning also includes documenting how the family or service provider 

knows which objects are preferred by the child in specific situations by having 

respondents describe a child‟s behaviors in detail. Because children with multiple 

disabilities may have circumscribed interests, play with items which are not toys, or have 

more intense fascinations with specific objects, it is critical to understand what each child 
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uniquely finds reinforcing (Frost & Bondy, 2002). Within this process, the child‟s 

dislikes were also noted and became important in teaching discrimination skills and 

rejecting behaviors within the PECS protocol. The information from parents and service 

providers was incorporated into direct measurement of the child‟s responses to specific 

items. Observing the child within his natural routines also offered some informal 

assessment of what the child found enjoyable and was incorporated into the study. For 

example, the author noted a particular activity or item that the child frequently engaged 

in, such as Carter listening to Elvis music at a specific time of day. This strong preference 

and pattern was utilized in teaching adapted PECS within his schedule and based upon 

his observed enjoyment of that activity. Patricia often spent time listening to music when 

other classmates were napping which provided a natural opportunity to incorporate 

adapted PECS training at a convenient time for the classroom teacher. Jordan, who was in 

a self-contained preschool class, was engaged in free play with musical toys prior to 

lunch. Jordan was also observed to like very specific foods, such as mashed potatoes and 

popsicles, during his lunch routine. Thus is preferences were further explored in 

videotaped direct measures of Jordan‟s preferences.  

Direct measure 

 The types of object symbols created for each child was determined through a 

videotaped preference assessment process using a forced-choice comparison method 

(Mithaug & Hanawalt, 1978). In this assessment, the child was presented simultaneously 

with two distinct objects (Appendix F). To ensure that a child perceived both items, 

presentation involved having each item touch the arms of the partic ipant‟s body. Using 

the child‟s residual sensory perception, items were presented that had a variety of 



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

94 

 

auditory, tactual, visual, olfactory, kinesthetic, or gustatory characteristics. Information 

from the child‟s functional vision evaluation, as in Patric ia‟s case, was utilized to 

maximize a child‟s residual vision, using contrasting backgrounds, added lighting, or 

specific presentation angles. A combination of familiar and unfamiliar objects was used 

within the assessment. The hierarchy of reinforcers emerged as the child selected which 

objects to interact with and how long he played with particular toys or items. An item 

was identified as a reinforcer if a child played with an item for 15 seconds or longer 

while rejecting the other concurrently presented object. The relative strength of the 

reinforcer for the child emerged as the originally preferred item was presented again in 

tandem with a new option. As preferred items started to emerge, presentation sides, right 

and left, were varied to avoid a bias. The assessment was also conducted using edibles to 

determine which foods were motivating for each child.  

  Carter’s Preferences: Out of the informal and formal preference assessments it 

was determined that Carter preferred the following toys from most prefe rred to least 

preferred: (a) animal matching musical toy; (b) keyboard with numerous songs and 

sounds; (c) truck with engine sounds and music; (d) train with chugging sounds; (e) 

vibrating pig with oinking sounds; and (f) stuffed cat with meowing and purring sounds.  

In the area of preferred activities, Carter demonstrated the strongest preference for (a) 

listening to music, particularly Elvis; (b) swinging on the therapy swing; and (c) jumping 

on the trampoline. In the area of edibles, Carter preferred the following, in order: (a) 

drinking juices or milk; (b) mashed potatoes; (c) soft oatmeal cookies; and (d) Krispy 

Kreme doughnut holes. In contrast, yet also gleaned from informal assessment and 

observation, Carter had an aversion to crunchy or chewy foods and would not eat them.  
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He also disliked soft or sticky textures as well as rough textures. He displayed his distaste 

for them by tightening up his body, crying, and pulling his hands away.  

  Patricia’s Preferences: From her assessment, it was noted that Patricia preferred 

the following toys, from the most preferred to the least preferred: (a) a musical keyboard 

with numerous songs and sounds; (b) musical toys with buttons; (c) a light-up fan; (d) a 

spinning light-up ball; and (e) golden Christmas tinsel.  In terms of activity Patricia 

clearly communicated a preference for the following: (a) particular aforementioned songs 

with hand motions; (b) swinging on the therapy swing; (c) jumping on a trampoline; and 

(d) being pulled on a scooter with wheels. For edibles, Patricia consistently chose: (a) 

gummy bears; and (b) Fritos. She had a neutral response to crayons and a strong dislike 

for cold things, such as popsicles. She would spit out cold foods or push them away from 

her. 

 Jordan’s preferences: Jordan was observed to prefer the following toys: (a) a 

musical toy wheel (b) a musical pillow; (c) a vibrating toothbrush; (c) a truck with engine 

noises and songs; and (d) a stuffed kitty that emitted meowing and purring sounds. For 

activities, Jordan preferred (a) swinging outside; (b) jumping on a trampoline; and (c) 

being pushed on a tricycle outside. In the realm of edibles, Jordan was seen to prefer (a) 

mashed potatoes; (b) apple sauce; (c) Ramen noodles; (d) fruit chews; (e) gummy bears; 

(f) popsicles; (g) puddings; (h) Cheetos; (i) goldfish crackers; and (j) marshmallow 

cereals. Jordan demonstrated distaste for touching Play-Doh and other sticky textures.  

He would twist away from these as well as tightening up his body and beginning to 

produce whining sounds when his hand was guided to touch them.  
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 For Jordan, musical toys were highly preferred, as well as trucks or police cars 

that made noises. He liked a vibrating toothbrush as well as jingle bells on a bracelet. He 

also enjoyed children‟s music, especially the “Barney” song. Jordan liked swinging 

outdoors and jumping on a mini- trampoline. His edible preferences included apple sauce, 

puddings, mashed potatoes, popsicles, Ramen noodles, cereal, goldfish crackers, Cheetos, 

gummy bears, and fruit chews. 

Data Collection Procedure 

  Each adapted PECS training session was 30-40 minutes duration for each 

participant. The students and teachers schedules were considered when conducting the 

study. Sessions were based upon convenient times within the school routine and during 

intervention phases occurred 4 times per week. For example, Jordan‟s sessions were 

scheduled slightly before and during his lunch period, so edibles were regularly 

incorporated into his lessons. Carter‟s sessions were scheduled in the morning before his 

free time to listen to music. For Carter, his adapted PECS training blended into his time 

to listen to music. Patricia‟s sessions regularly occurred in window where her other 

classmates were napping, as Patricia never slept at school. Some of the schedules were 

adjusted because of the unique needs of the participants. In the case of Jordan, his sleep 

irregularities prevented him from fully participating about ¼ of the scheduled visit times. 

To adapt for this concern, his teacher would call the researcher when he was asleep and 

notify the researcher when he would wake up so that the session could occur at that time. 

Training began for the first participant after collecting three stable baseline measures. 

When the first participant achieved criteria and after the second student had three stable 

baseline measures, intervention for the second student began.  
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 If a student became distressed during the training session, the researcher 

attempted to redirect behavior through distracting the student, or she gave the student a 

short break. For Jordan, nearly half of the intervention sessions were conducted with him 

lying down on a mat or on a pillow as he seemed more willing and able to participate 

when lying down rather than seated in a chair or on the floor. Adapted PECS data 

recording sheets were kept by the trainer during all training and generalization sessions.  

Travel Baseline 

 The participants were observed under specific conditions to determine if they 

would travel to a communication partner in their environment. For Carter, his teacher 

stood near a CD player and turned off the music that was playing. She began regularly 

tapping on the player to let him know where she was located. When Carter began to 

whine and cry, the researcher waited 1 minute to see if Carter would attempt to move 

towards his teacher. He did not but continued to exhibit upset behavior. This was 

repeated in two different baseline sessions to establish the baseline of not traveling under 

unprompted conditions. Patricia has CP as well as some residual vision, for her travel 

baseline, her paraeducator held a preferred item, the musical keyboard,  approximately 

three feet from where Patricia was sitting. The paraeducator would tap the keys of the 

keyboard to emit sounds. Under these conditions, Patricia would lean forward in her 

chair, orient towards the person holding the object and would reach forward into space. 

She did not attempt to stand up or scoot towards the communication partner. This was 

repeated two more sessions to establish a baseline. For Jordan, his teacher sat at one end 

of a long table with Jordan positioned at the other end and shook a wrapper of Cheetohs. 

Jordan oriented towards the sound and quieted to listen to it but did not travel towards his 
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teacher.  This was repeated to determine pre-intervention, unprompted “travel-to-a-

partner” behaviors.    

Baseline 

 During baseline, the children were engaged in typical routines, such as snack or 

play with the trainer. The object cues were present and in proximity to the child. The 

trainer held an object that the child was interested in and observed the ways in which the 

child behaviorally demonstrated interest in the object. Auditory cues were employed to 

compensate for the students‟ visual impairments. A minimum of three baseline sessions 

were measured for each participant.  

PECS Training 

Phase I- Learning to Communicate 

 In order to begin Phase I, the reinforcing items and their matching object symbols 

were assembled for easy retrieval. The child and the second trainer were positioned 

comfortably in an area where the child typically plays or has a snack. The primary trainer 

was positioned in front of the child or at times lying beside the participant. Contrasting 

background using a black felt 12” x 17” board was arranged for Patricia in order to 

provide her with the best visual access to the training session. Another important 

adaptation was made for Patricia in using the communication book. She demonstrated 

trouble in pulling the cue off of the communication book, her weaker fine motor skills 

making this difficult. Cues were therefore used on the black felt board without the Velcro 

for her to be successful as she learned this skill. The object cue was positioned in close 

proximity to the child. The primary trainer tapped the object cue once or twice to help the 

participant know that it was present. The primary trainer enticed the child with his/her 
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desired  item using auditory cues (such as taps on a surface), exaggerated visual cues 

such as waving or moving the item (for Patricia only due to her residual vision), or using 

olfactory cues such as wafting the smells of a food item to entice the participants.  For 

food items, the trainer rattled the wrapper or shook the bag. Both trainers waited for the 

child to reach forward for the desired item. As the child reached for the desired item, the 

second trainer offered full or partial prompts for the child to pick up, reach for, and 

release the object cue. The primary trainer waited for child to fully extend her arm 

towards her before exchanging the object cue for the desired item. The child received the 

desired item within 1 second of releasing the object cue into the trainer‟s hand. The 

primary trainer spoke the name of the item the child received when the exchange was 

made. The primary trainer praised the child and repeated the name of the desired object.  

For example, the trainer said: “Yes, the keyboard;” “Nice asking;” “keyboard;” and “I 

want keyboard.” The trainer recorded the child‟s responses and the level of prompting 

required (full physical, or partial physical) on a coding sheet. The primary trainer waited 

20-30 seconds for the child to play with the object or eat the edible. The researcher 

delivered small portions of the edibles to decrease the likelihood of rapid satiation for the 

child. The trainers replaced the object cue to its original location and tapped cue on the 

surface to let her know it was there (alternating from right and left positio ning in front of 

the child). Because one child had limited vision and the others had no useable vision, 

signaling that the item would be removed from them was an important adaptation to the 

PECS protocol. In order to alert the students with an auditory cue, the trainer used a 

transition countdown to help the students prepare for the change. The trainer said “In 5, 4, 

3, 2, 1” and then said: “It‟s my turn for the _____” and removed the item from the child. 
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To entice the child, the trainer played with the object and made audible noises, 

exclamations, and used exaggerated motions to entice the child. The process was repeated 

alternating preferred objects depending upon the child‟s level of interest or tolerance. The 

child was given at least 15 opportunities for making exchanges depending upon his/her 

tolerance and willingness to participate.  

Phase II- Distance and Persistence 

 Just as in Phase I, the trainer assembled the reinforcing items and their matching 

object symbols for easy retrieval. Because each child had a unique level of competence in 

his/her mobility, the trainer arranged for the initial distancing phase to be well within a 

child‟s known movement capacity. For example, Patricia‟s first distance exchange was 

simply to extend her arms by reaching further towards the partner. Similar to traditional 

PECS, this adapted PECS shaping - moving to the trainer to make requests - would be 

gradual. Unlike traditional PECS, adapted PECS Phase II did not require the participants 

to search for the object cue or the communication book and then travel to the partner. The 

book and cue were positioned in front of the participant and were returned to that location 

for each exchange. The primary trainer began distancing during a Phase 1 session when 

the child had a desire for the object. The children reached criterion of 80% or better for 

three consecutive sessions before starting Phase II. A secondary trainer, the teacher or 

paraeducator, was positioned behind the child to provide full or partial prompts if 

necessary. 

 The primary trainer moved gradually away from the child, letting him know 

where she was walking to in the room through the use of sound cues. The trainer enticed 

at a short distance with sound cues. If the child did move towards the primary trainer, the 
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secondary trainer physically prompted the child to stand or move towards the primary 

trainer. As soon as the child gave the object cue to the primary trainer, he was reinforced 

within 1 second. Similar procedures of using word labels upon the exchange and prais ing 

the child were employed. The trainer marked the spot where the child traveled to with a 

piece of tape to measure the exact distance from the child‟s point of origin to the 

destination. Gradually the distance the child was asked to travel increased depending 

upon the child‟s interest, tolerance, and ability. The primary trainer coded the child‟s 

number of exchanges, level of prompting and distance traveled for each exchange during 

Phase II.  

Phase III (A): Tactual Discrimination Amongst Highly Preferred and Non-

preferred Cues 
 

 The goal of Phase III A is to teach the skill of discrimination using both tactual 

and visual cues for the child with visual impairments. In order to teach discrimination 

tactually, the children were introduced to the object cues by helping them touch the 

different cues and giving them names so they knew what was there. The children were 

allowed to touch both the objects as well as the braille labels while hearing the object 

names immediately prior to eliciting the first exchanges. Just as with traditional PECS, 

the researcher employing adapted PECS used “highly preferred” and “non-preferred” 

cues for teaching discrimination. The primary trainer positioned the object cues on a 

communication book in close proximity to the child. As this was happening, the trainer 

rustled or tapped the object cues on the book once or twice to help the children remember 

their location in space. In order to maximize the use of residual vision for one participant, 

a black felt board was used instead of a communication book to help with both visual 

contrast as well as fine motor skills. Just as in Phases I and II, the trainer enticed the child 
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with a reinforcing item using auditory cues (such as taps on a surface), exaggerated visual 

cues such as waving or moving the item (to compensate for visual impairment) or using 

olfactory cues such as waving the smells of a food item to entice the participants. For 

food items, the trainer rattled the wrapper or shook the bag. If the child selected the 

matching item, the trainer socially reinforced the student and gave her the desired item 

within 1 second of the exchange completion. If the child selected the wrong cue, the 

trainer administered the item she asked for and noted any negative reactions. The trainer 

then conducted what is known in PECS as “error correction,” which involved: 1. 

Modeling the correct item doing hand-under-hand tactual/touch matching (touching the 

desired item and the cue together, prompting the student to give the trainer the correct cue 

and saying, for example: “that‟s right, that‟s your keyboard”); 2. distracting the student 

with a 20 second activity; and 3. resuming a new trial of enticing the student and 

rewarding the correct response. A significant difference for students with visual 

impairments during this phase was the need for the use of hand-under-hand introduction 

of the object cues presented and offering word labels; the use of hand-under-hand error 

correction to teach matching; and allowing the extra time for the students to explore the 

object cues tactually to learn discrimination. Just as in traditional PECS, the trainer 

moved object cues around on books to prevent the student from learning simply to reach 

to the right or the left instead of truly tactually discriminating amongst objects.  

Phase III B 

 The main goals of Phase III B were to teach the participants to discriminate 

meaningfully between preferred items in a gradually larger array, as well as teaching 

participants to look inside their communication book to select items for requests. As was 
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previously mentioned, Carter was using the communication book while Patricia was 

using a black felt board with no Velcro to complete this training. Just as in Phase III A, 

the trainer introduced the children to the object cues by helping them touch the different 

cues and giving them names so the children knew what was there. Once Carter and 

Patricia reached criterion in Phase III A, the trainer used more than one preferred item in 

the array and indicated the level of discrimination on the adapted PECS sheet. Just as in 

the previous Phases, the trainer positioned the object cues book in close proximity to the 

child and tapped the object cue once or twice to help her know that it was present. All 

other features of Phase III A were included in this phase, with the addition of teaching 

Carter to search inside of the communication book during the session. As Carter 

demonstrated with ease the discrimination of object symbols to make requests, the trainer 

moved the most preferred object inside of the communication book, encouraging the 

child to look inside for the object cue to complete the exchange and verbally praising 

Carter for tactually scanning. It is important to note that one adaptation for children with 

no light perception included teaching and verbally encouraging tactual scanning. For 

example, in order for Carter to understand the properties of a book (that it has pages and 

may be opened in a specific way), he was encouraged in the context to develop some 

search patterns using his hands. When the first and most reinforcing cue was moved 

inside the book, Carter did not automatically know that the book had an inside and he 

was searching by rubbing the cover of the book as he had done to find the desired cue in 

Phase III A. To teach him to search inside, it was necessary for the trainer to tactually 

show Carter how to open the book and search the first pages to find the cue his hands 

could recognize. For Patricia, all cues were positioned on the 12” x 17” inch black felt 
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board and did not require that she learn how to use her hands to open and search within a 

book. 

 In traditional PECS, the trainers engage in “correspondence checks” during Phase 

III B to ensure that the child has a clear understanding of the item she is requesting. 

These checks are greatly dependent upon a child‟s ability to visually discriminate 

amongst items. For example, if a child hands the trainer the picture for “ball”, during a 

correspondence check, the trainer would present all items in the array on a tray or in front 

of the child and say, “Go ahead, get it” to see if the child would select the ball from the 

array. If a visually impaired child has enough residual vision to discriminate based on 

sight, as Patricia did, this portion of PECS may be implemented using specific 

modifications for that child (e.g., close range presentation, contrasting backgrounds, or 

increased task lighting). For Patricia, correspondence checks were conducted using this 

adapted system, close range, high contrast black background under the items, in a well- lit 

room with no glare. For Carter, correspondence checks were performed using hand-

under-hand presentation from the trainer with the verbal prompt of “take the one you 

asked for” or “it‟s in front of you” while guiding his hand to the tray in front of him.  

 In traditional PECS, if a child selects the incorrect object, the trainer blocks the 

child‟s response and engages in the 4-step error correction procedure to teach one-to-one 

correspondence. This was the process used in the adapted procedures for Patricia and 

Carter, utilizing hand-under-hand modeling for correction and teaching. Correspondence 

checks function in the training as a measure to ensure that the child has the ability to 

match cues with requested items. Both for Patricia and Carter, correspondence checks 

were utilized with the aforementioned modified procedures.  
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Generalization  

 Generalization across Persons 

 In order to foster generalization across people, the trainer sought natural 

opportunities for the student to use his book with his parents, siblings, or other service 

providers during his daily routines. For example, when Jordan was playing with his 

younger brother, the cue was used to build turn taking to request the musical truck. For 

Patricia, both her private speech therapist as well as her mother utilized the enticing 

behaviors to help her request keyboard. Communication books with adapted PECS cues 

were given to Patricia‟s and Jordan‟s mothers. Another book was given to Patricia‟s 

private SLP during generalization measures conducted in the community.  

Generalization across Settings 

 Using the data gathered from the person-centered planning process, the trainer 

collaborated with the children‟s family members to identify settings where the child ren 

spent time (playground, daycare, or other community locations.). Within these settings, 

the family determined ways in which the children were motivated to make requests (for 

snacks, activities, etc.). Appropriate object symbols were created for those settings so that 

each child could learn to request a specific object or activity which was contextually 

affiliated with that setting. For example, a unique swing symbol was created for Patricia 

based upon the swing located at her local playground. Unlike her swing symbol for her 

therapy swing at school, this symbol was based upon the chain link swing that she used at 

the park. 
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Parent Training and Involvement 

 The researcher met with Patricia‟s and Jordan‟s parents in their respective homes 

as well as at community locations. Video data of sessions with children, sharing graphs of 

child performances, and discussing what is most motivating to each child was 

incorporated into discussions and training with family members. Communication books 

with adapted PECS cues were given to the parents and used in modeling the intervention 

and then measuring generalization behaviors. During generalization phases, parents were 

encouraged to list all potential communication partners. The goal of the training was to 

assist parents in thinking of multiple ways to foster the use of adapted PECS in different 

settings with a variety of communication partners. The generalization phases provided 

opportunities for the trainer to offer coaching and support to families as these skills were 

applied in new settings and with new people. In-depth discussions of ways the 

exchanging process builds a voice for each child were included in both formal and 

informal training sessions with family members. In this intervention, the importance of 

the parents‟ role was validated through intensive inclusion in reinforcement assessment, 

the communication assessment, through sharing data, by respect ing the family‟s natural 

routines, and by asking for feedback from parents on the progress of their children  

Interobserver Agreement of Independent Exchanges Using Adapted PECS 

 The trainer and a fellow graduate student, working as an independent observer, 

coded the dependent variable of the unprompted exchanging behaviors for 30 % of all of 

the training sessions using video recordings. The graduate student who was recruited had 

attended a 2-day PECS training workshop and had implemented typical PECS 

interventions in the past. Prior to rating the sessions, the observers reviewed the process 
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for coding behaviors using the published PECS data sheets (Frost & Bondy, 2002).  

Viewing sample video data from the author‟s pilot study, the observers independently 

rated a recorded session, reviewed results, and discussed any concerns or questions. The 

independent observer was then given video recordings of 30 % of the total number of 

training sessions from this study to privately view and rate using the PECS data shee ts 

(Appendices G, H, I, and J). An agreement between the observers was counted when both 

observers documented the same response for all categories within each trial. For example, 

the raters had to be in agreement about the independence of the participant‟s response, 

the level of prompt support needed (partial or full), and if the correct cue was chosen by 

the participant to make the exchange. A disagreement about a trial resulted when there 

was a discrepancy in the documentation between the observers on any of the 

aforementioned coding categories. The percentage of agreement was calculated at the end 

of each observation session using the standard formula: Agreements/ (Agreements + 

Disagreements) X 100. The interobserver agreement for each participant across all phases 

of the intervention is explained below in Tables 4, 5, and 6.  
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Table 4 

Total Number of Sessions, Total Number of Trials, and Number of Trials With 
Interobserver Agreement Data Collected For Participant 1: Carter 

 

Phases I II IIIA IIIB 

 
Number of training 

sessions 
 

 
6 

 
3 

 
7 

 
8 

Number of trials  122  40 113 115 

Number of trials 

with interrater   
agreement data 
collected (%) 

37 

 
(30) 

12 

 
(30) 

 

 

34 

 
(30) 

35 

 
(30) 

Agreement average 

(%)  
 
Agreement range 

      96% 

 
 

92-100% 

100% 

 
     

100% 

95% 

 
 

89-100% 

96% 

 
 

91-100% 

 

As displayed in the above table, interobserver agreement was measured on 118 trials of 

the 24 intervention sessions for Carter across the phases. The mean percentage of 

agreement was 96.75% 
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Table 5 

Total Number of Sessions, Total Number of Trials, and Number of Trials with 
Interobserver Agreement Data Collected for Participant 2: Patricia 

 

Phases I II IIIA IIIB 

 
Number of training 

sessions 
 

 
4 

 
5 

 
10 

  
 3 

Number of trials  80 51 

 

155 50 

Number of trials            

with interrater   
agreement data 
collected (%)  

 

24 
(30) 

 

16 
(30) 

 

52 
(33) 

 

37 
(72) 

 
Agreement average    

(%)           
          
Agreement range                                        

   

 
97.5% 

 
 

95-100% 

 
100% 

 
 

       100% 

 
99% 

 
 

98-100% 

 
94% 

 
 

94% 

 

As displayed in the above table, interobserver agreement was measured on 129 trials of 

the 22 intervention sessions for Patricia across the phases. The mean percentage of 

agreement was 97.62%. 
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Table 6 

Total Number of Sessions, Total Number of Trials, and Number of Trials with 
Interobserver Agreement Data Collected for Participant 3: Jordan 

 

Phases I    

 
Number of training 

sessions 
 

 
20 

 
 

 
 

 
 

Number of trials  283    

Number of trials         

with interrater   
agreement data 
collected (%)  

85 

 
(30) 

 

 
 

 

 
 

 

 
 

 
Agreement average 

(%)           
          
Range of agreement                                        

   

 
80-100% 

 
 

94% 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 

 

As displayed in the above table, interobserver agreement was measured on 85 trials of the 

20 intervention sessions for Jordan across the phases. The mean percentage of agreement 

was 94%. 

Interobserver Agreement Procedures for the Communication Matrix Assessments 

 The author recruited a doctorally-trained (special education) Speech and 

Language Pathologist (SLP) who was familiar with the CM instrument to independently 

rate all pre-post video data on the participants. In addition, the recruited SLP was given 

access to written information that was offered by teachers and parents on the students‟ 

communication behaviors. Separately, the author and the recruited observer completed 

the CM profile on each child on pre and post intervention data. The CM profile has 7 

levels of communication competence across 4 domains. Each child was given a specific 
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score within the four sub-domains. For the three participants included in this study there 

were 12 opportunities for agreement or disagreement on their scores at pre and at post 

testing. Any difference between the observers on the seven categories within the four 

domains for each child was counted as a disagreement. The percentage of agreement was 

calculated after each observer reviewed all video and written data and independently 

ranked each student using the standard formula: Agreements/ (Agreements + 

Disagreements) X 100.   

 IOA scores for pre-assessment data were 90.1 % agreement. The one area of 

disagreement related to Carter‟s use of the one-word utterance “Steve” which the 

recruited observer perceived to be used in some situations to ask questions as well as 

make requests. For example, the observer viewed Carter‟s use of the word “Steve” as a 

one-word utterance to ask his teacher for information: “When do I get to have Steve?” or 

“Where is Steve?” and not merely as a requesting behavior. IOA scores for post-

assessment CM ratings were 100% agreement.  

Procedural Integrity 

 An independent observer, a graduate student, who is not affiliated with this study 

received training on how to evaluate the trainer‟s adherence to the intervention protocol 

across various phases. Phase specific fidelity of intervention checklists were utilized in 

conjunction with video samples to rate the trainer on the percentage of times planned 

procedures were followed. Each fidelity checklist is based upon the sample forms in the 

PECS manual with specific modifications for students who have visual impairments. A 

Fidelity Checklist with noted adaptations for visual impairments is included in the 

appendices (Appendices K, L, M, N). This form was used by the independent observer to 
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determine the trainer‟s level of implementation of the protocol. A random selection of 30 

percent of the total intervention sessions across all participants was chosen for rating 

procedural integrity. 

 Table 7 shows the percentage of “yes” scores by independent observers within 

each phase of PECS training for the three participants. The mean “yes” responses for 

Phase I was  96%  For phase II 100% it was and for phases IIIB and IIIA, 98% and 99% 

respectively.  

Table 7 

Treatment Integrity: Percentage of “Yes” responses for each phase across participants 

and Average Percentages across Participants and Phases 
 

Phases Participant 1 Participant 2 Participant 3 Average 

I        100% 100% 89% 96.33% 

II        100%          100% NA 100% 

IIIA 96.33%          100% NA 98.16% 

IIIB         97.8%          100% NA 98.9% 

Average 98.5% 100% 89% 95.83% 

 

Social Validity  

 Kennedy defined social validity as “the estimation of the importance, 

effectiveness, appropriateness, and/or satisfaction various people experience in relation to 

a particular intervention” (Kennedy, 2005, p. 219). Social validity has been defined as a 

quality indicator for single-subject design research because of its implementation in 

applied settings such as schools, homes and in communities (Horner, et al., 2005). 

Because adapted PECS was implemented in school setting as well as students‟ homes, it 
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was critical to evaluate both the perceptions of the participants‟ family members as well 

as teachers and other school personnel. Although there is evidence that the use of AAC 

does not hurt the development of speech production, many parents and clinicians harbor 

fears that implementing an AAC system will delay speech (Miller, Light, Schlosser, 

2006). Acceptability of adapted PECS was evaluated for future educational teams and 

parents to have relevant information for making treatment decisions for other childre n. 

Social validity was measured using an altered treatment acceptability scale (Tarnowski & 

Simonian, 1992) with qualitative questions about parent/teacher percep tions included 

after the Likert-scaled questions. (Appendix L).  

 Because all of the training sessions occurred at school, classroom teacher 

perceptions were examined for social validity. Three classroom teachers filled out the 

questionnaire as well as two TVIs and one school-based SLP. 

 Two parents filled out the social validity questionnaire along with one community 

based SLP. Carter‟s parents had relocated to a different district due to extenuating family 

circumstances, and did not complete a social validity questionnaire.  

Data Analysis 

 The visual analysis method (Tawney & Gast, 1984) was utilized to analyze three 

of the dependent variables: unprompted exchanges, generalization of unprompted 

exchanges across persons and settings, and distance traveled during Phase II of the study. 

The mean percentage of unprompted exchanges was recorded on a graph for the 

aforementioned. For the pre-post ratings on the CM (Rowland, 2004) were recorded 

based on coding behaviors based on the assessment matrix from multiple videotaped 

samples by the researcher and an independent observer.  
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Anecdotal Data 

 Any additional comments or parent reflections was gathered using a section under 

the Likert scale portion of the social validity questionnaire. Parents, family members, and 

service providers were encouraged to provide open-ended feedback by using the 

framework of “what worked” and “what didn‟t work.”  In this way the trainer hoped to 

glean balanced feedback on the perceptions of the intervention and processes used with 

each participant. 
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CHAPTER IV 
RESULTS 

 
 This study investigated whether students with visual impairments and 

developmental delays acquired an adapted form of PECS for communication requesting, 

and if students were able to generalize this use across persons and settings. In particular, 

this research included an examination of adapted PECS in increasing distance traveled to 

a communication partner in Phase II of the intervention. Finally, this study sought to 

examine the effects of adapted PECS upon a wide range of communication behaviors as 

measured by the Communication Matrix (CM) (Rowland, 2004). The results for all 

participants for these two dependent variables, and acquisition of exchanging behaviors 

and generalization, are presented in Figure 1. Distance traveled during Phase II of the 

intervention is described for both Carter and Patricia, as Jordan never reached criterion in 

Phase I. Data is presented in Figure 3 Finally, CM post-test results, summarized in Tables 

8, 9 and 10, is discussed for all participants.  

Will Children with Visual Impairments and Developmental Delays Acquire An Adapted 
Form of PECS? 

 
 This question provided a framework exploring whether or not the participants did 

acquire adapted PECS use as measured by unprompted, independent exchanges with a 

communication partner to make requests for objects, activities, or edibles. Acquisition of 

skills was measured by the numbers of independent responses (no touch prompts) out of 

the total number of trials for each session. A visual representation of the students‟ 

behavioral performance is represented in Figure 1.  

 Carter. Carter participated in 24 sessions (380 trials). In baseline, Carter did not 

use the adapted PECS cues to make requests. Carter reached mastery criterion (80% or 
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greater unprompted exchanges) on his fourth session, and by the end of the sixth session, 

he reached the study‟s criterion for demonstration of acquired behavior in this dependent 

variable (80% or greater across three consecutive sessions). Carter performed 122 trials 

within this first stage of intervention. Phase II for Carter comprised three sessions (40 

trials). Carter reached criteria, unprompted travel from his communication book to his 

partner, within three sessions. For Phase III A, discrimination between one highly 

preferred and one non-preferred item, Carter reached criterion after seven sessions (113) 

trials. For Phase III B, Carter was able to demonstrate proficiency in choosing between 2-

6 preferred items, across 115 trials and within eight sessions. Correspondence checks 

during Phase III B, were modified for Carter due to his visual impairment; a tray was 

employed to help Carson reach forward and tactually select the item that matched the cue 

he had exchanged with the trainer.  

 Patricia. Patricia‟s rate of acquisition across 22 training sessions (336 trials) is 

reflected in Figure 1. During Patricia‟s three baseline sessions, she did not perform any 

exchanging behaviors with adapted PECS. Her intervention sessions began after Carter 

reached mastery of Phase I. Patricia was able to reach mastery of Phase I within four 

sessions (80 trials). During Phase II, with the adapted protocol for students with visual 

impairments, Patricia was able to reach the study‟s criteria within 5 training sessions (51 

trials). Phase III A proved to be more challenging for Patricia taking 10 training sess ions 

(155 trials) for her to reach mastery of discrimination skills. In Phase III B, Patricia 

participated in 3 sessions and 50 trials and demonstrated proficiency in discriminating 

between 2-4 highly preferred items. Correspondence checks were modified for Patricia 

by placing a black background under the items, within 1-2 feet of her in a well lit room. 
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Patricia was prompted to perform a correspondence check by the phrase “go ahead and 

get it” to see if she would select the item that corresponded with the cue she had 

delivered to the trainer. 

 Jordan. Jordan participated in 20 sessions (283 trials) and did not reach mastery 

of Phase I of adapted PECS. Jordan reached mastery of a component of the behavioral 

chain of exchanging within 3 sessions (72 trials). Specifically, within the behavioral 

sequence of making unprompted exchanges, Jordan consistently located the cue, picked 

up the cue with no physical or verbal prompting. He did not demonstrate a consistent 

ability to extend the cue in the direction of the partner or to release the cue without partial 

or full physical prompting. Jordan, a child with no light perception and a severe sleep 

disorder, was able to tactually search for the cue on his communication book or on the 

table or floor next to him; however, extension towards the partner as well as releasing the 

cue into the partner‟s hand were intermittently and inconsistently displayed portions of 

the behavioral chain that comprises independent exchanging within adapted PECS.  
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PH I PH III B 

Figure 1. Percentage of Independent Exchanges Across PECS Phases for Participants.  
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Will Use of Adapted PECS Generalize Across Persons and Settings? 

 The second query of this investigation was designed to determine the use of 

adapted PECS outside of the training environment involving (a) individuals who were not 

involved in the intervention sessions and (b) alternate settings from the training 

environment. The question was measured by the percent correct on probes collected 

across the aforementioned conditions. The criterion for success was an 80% or higher rate 

of correct responses for participants.  

 Generalization data was not collected for Carter due to his family‟s precipitous 

move to a distant town. For Patricia, generalization of adapted PECS across persons 

measured at an average of 82% and a mean of 90% across settings. Jordan‟s 

generalization of his use of adapted PECS in Phase I, across persons was 60% and for 

settings was 59.9%. It is important to note that Jordan was able to demonstrate more 

successful reaching and releasing behaviors in the context of interacting with his mother 

in his own home, rather than with the trainer at school. 

 Generalization was therefore mixed for both participants but consistent with each 

of the participant‟s intervention performance scores in the school settings.  

Is Adapted PECS Effective at Increasing Distance Traveled to Communication Partners 

in Phase II for Children with Visual Impairments and Developmental Delays?  

 

 As displayed on the graph, both children who participated in Phase II of 

intervention (Carter and Patricia) experienced increased distances in unprompted travel to 

a communication partner. Part of the adaptation that was made for students with visual 

impairment was there was not a requirement to travel to the communication book, merely 

to travel with the cue to a communication partner to complete the exchange. Carter‟s 

range of successful unprompted travel began at 1 foot of distance from his point of origin 
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to the partner and increased to 12 feet traveled to a partner in the classroom setting. For 

Carter, a child with no light perception, sounds were used to help him orient to the 

partner‟s location. Carter reached 82% unprompted travel attempts ranging from 1 foot to 

6 feet during his first session, with 14 out of 17 trials. In his second session, Carter 

traveled with no touch or verbal prompts 12 out of 13 trials, in a range from 1 foot to 8 

feet in distance, for a score of 92%. On the third consecutive session he traveled with no 

touch or verbal prompts, 9 out of 10 trials, ranging from a beginning distance of 4 feet to 

ending with a distance of 12 feet, successfully for a score of 90%. Carter reached 

criterion within three sessions during this phase. An unprompted response was counted 

when no person touched his body from his point of origin until he reached the 

communication partner. No words from the partner were offered as he traveled dur ing the 

travel phase, but sounds from the keyboard or musical toys were made by the partner to 

compensate for his blindness.  

 For Patricia - a child with cortical visual impairment, exotropia, and mild CP - 

travel ranged from 1 foot to 8 feet traversed to reach a communication partner. Again, she 

was not required to walk to her communication book, and was only counted as successful 

if no partner physically or verbally prompted her during the trial. Patricia needed more 

physical prompts and support to begin this phase. She began at 50% unprompted travel 

out of 10 trials with ranges of 1-3 feet the first day. Her second day she was able to reach 

60% unprompted travel out of 10 trials within a range of 1-4 feet. Her third day she 

reached 82% within a 1-4 foot range out of 18 trials total. Her fourth day she traveled 6 

out of 7 trials, 85% unprompted, with a range of 2-6 feet. Finally, she was able to travel 

unprompted 5 out of 6 trials, ranging from 4-8 feet, for a score of 83% on her fifth day.  
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Patricia‟s challenge in travel was compounded by her CP; therefore fewer trials were 

attempted for the greater distances in travel. Patricia‟s particular challenges with the 

travel phase involved rising from her seat to move towards a partner as well as sitting 

down. She was allowed to rest beside the communication partner and enjoy her 

reinforcing items for longer periods of time (1-2 minutes) after her travel before 

participating in a new travel trial.  

 Thus, for the two children with visual impairments and developmental disabilities 

who participated in Phase II, adapted PECS did facilitate an increase in distance traveled 

to a communication partner to make requests. For Jordan, this was not tested because he 

did not reach criterion in Phase I of adapted PECS. 

Does the adapted form of PECS abet the development of conventional communication 
behaviors, such as speech, for some children with visual impairments and additional 

disabilities? 
 

 By asking this question, the researcher sought to document any changes in the 

participants‟ communication behavioral repertoire that emerged in concert with the 

adapted PECS intervention. The researcher chose to use an assessment tool that was 

designed for children with sensory disabilities and multiple impairments and was 

formulated to rate more subtle communication behaviors beyond speech alone (Rowland, 

2004).  Data was gathered in a pre-post testing format using video samples of participants 

engaged in typical school routines with familiar communication partners and data 

gathered from team members through the formal questions on the CM assessment. 
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Table 8  

Carter Post Test- Communication Matrix 

Reasons Refuse/Protest Obtain Social Seek/Provide 

 

Competence Level 

 

 VI 

 

VII 
 

 

III 

 

VI 

 Abstract 
Symbols 

Language Unconventional 
 
 

   Abstract  
   Symbols 
 

 
   

 

  

Observed behaviors Non-echolalic 
use of the 

word “No” 
and “No 

thank-you” 

Non-
echolalic 

use of the 
phrase “I 

want” for 
requesting 

No new 
observed 

No new 
observed 

 

 For Carter, the last five intervention videos as well as two video samples of 

lessons, conducted with his classroom teacher and vision teacher, were used to evaluate 

his communication behaviors for a post- intervention analysis. This portion of the 

assessment was conducted in this manner due to the child and family abruptly relocating 

to a distant school district. Acquisition of more conventional communication forms as 

well as spoken language was observed with Carter in post-testing assessment. 

 In the domain of refusing, some new behaviors were observed with Carter, which 

emerged during Phase III A of the PECS intervention. When Carter selected a non-

preferred item and was given that item, he learned to give it back to the partner instead of 

head-banging, throwing it down and starting to cry. This was facilitated by the pattern 

within the intervention. When he exhibited a negative response to the non-preferred item 

such as starting to whine or arch his back, the trainer said “Oh no, you don‟t want the 
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beads? Give them to me.”  He was praised when he gave the undesired item back.  He 

was also prompted to say “no thank you,” which he would repeat as he extended his arms 

with the undesired item towards the trainer.  He received verbal praise for the “giving” 

behavior by being told “good giving, Carter.”  He was also praised for imitating the 

phrase “no, thank you” by the trainer saying “That‟s right, „no thank you.  I don‟t want 

those beads‟.”  

 On the CM instrument these more advanced communication forms fall under the 

conventional means of refusing where throwing or dropping items are replaced with 

handing unwanted items back to a partner. Carter began imitating the trainer by saying 

“No, thank you” during the sessions and later would express this himself without the 

trainer prompting him but pausing expectantly as he handed the item back to her. After 

completing Phase III A, when Carter was being filmed during a self- feeding training 

session with his vision teacher, he was observed to spontaneously say “No, no, no, no, 

no” when she guided his hand to an undesired food. This was acknowledged by the team 

as advancement in Carter‟s ability to spontaneously use a one-word abstract symbol to 

refuse an edible. In his pre-assessment his primary mode of refusal had been 

unconventional behaviors only such as striking his head against a partner, dropping items, 

and crying. He was not observed to ever use the word “no” or to extend his arms to hand 

something back to a partner in the pre-assessment phase. 

 In the domain of obtaining items, Carter consistently began to use the phrase “I 

want” + _________ (desired item). He was observed to do this for multiple preferred 

items including: keyboard, music, animal (his word for the animal music toy), truck, 

train, pig, drink, cookie, and doughnut. He also began to use the phrase “I want Elvis” as 
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free music time approached. On the CM this places him in the rule bound use of a symbol 

system. This new behavior replaced some of the delayed echolalic behavior of “you want 

drink” produced in a questioning tone with spontaneously produced “I want drink.” 

Carter was also observed and filmed on one occasion spontaneously using the phrase “I 

want more swing” when he was giving his teacher the cue for swing in the therapy room. 

Carter‟s team members reported that they had never heard him previously utter a 4 word 

sentence that was not echolalic.  

 In the domains of social and seeking/providing information, there were no new 

behaviors observed outside of the ones Carter demonstrated during pre-testing. 

Table 9 

 Patricia Post Test- Communication Matrix 

Reasons Refuse/Protest Obtain Social Seek/Provide 

 

Competence Level 

 

IV  

 

VI 
 

 

III 

 

 

 Conventional 
 
 

 

Limited 
Abstract 
Symbols 

 
 

Unconventional 
 

 

None  
observed 

Observed Behaviors Giving items 
back to trainer 

rather than 

dropping 

Use of 
adapted 
PECS to 

request 
more items 

No new 
observed 

 

     

 

 In the domains of social and seeking/providing information, Patricia was not 

observed to acquire any new communication behaviors as rated on the communication 

matrix. In the area of refusal or protesting, Patricia was observed within the adapted 

PECS intervention structure to give unwanted items back to the trainer. Previously, she 
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would only drop items that were handed to her. Within the context of Phase III A of the 

intervention, she had multiple opportunities to give items back instead of throwing or 

dropping them.  

 In the area requesting using abstract symbols, Patricia did not acquire a higher 

score on the CM as she came into the study with a very limited use of sign language. She 

was, however, able to acquire the functional use of a broader array of abstract symbols 

using the 3-D cues. At the onset of the study, Patricia was able to use three sign 

approximations: “my” (which was used as I want), “music,” and occasionally an adapted 

sign for “more.” These signs were used repeatedly to make requests for three specific 

songs that required the partner to guess the one she wanted or wait for her to infrequently 

hum a bit of the song. Through the use of exchanging behaviors, Patricia demonstrated 

requests for specific songs as well as requesting other toy items, activities or foods. Her 

array of adapted PECS cues included: keyboard, fan, tinsel, swing, boat (for the song), 

hands (for the song), rose (for the song), gummy bears, Fritos, and ball. Within the 

adapted PECS intervention, Patricia was observed to engage in more vocalizations.  

There was one unclear word approximation for the word “fan” that was observed on two 

occasions; however, most of her vocalizations were hoots or sounds that were not like 

word approximations which were seen during training sessions.  
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Table 10 

 Jordan Post Test- Communication Matrix 

Reasons Refuse/Protest Obtain Social Seek/Provide 

 

Competence Level 

 

III 
  

 

VI 
 

 

VII 

 

 

 Unconventional Limited 
Abstract 
Symbols 

 

Limited 
Language 

None  
observed 

Observed behaviors No new 

observed 

Acquired 

phrase “my 
turn”, 
“ball”, 

intermittent 
use of 

adapted 
PECS 

No new 

observed 

 

     

 

 In the areas of refusing, engaging in social communication, and of 

seeking/providing information, Jordan was not observed to make gains from data 

collecting during his post-test. New communication behaviors were observed both in 

adapted PECS exchanges using a variety of cues as well as some words and word 

approximations which were uttered during training sessions. Although Jordan did not 

reach criterion using adapted PECS in Phase I, he did demonstrate exchanging behaviors 

with partners approximately 50-60% of the time. During these exchanges he also began 

using the spoken phrase “my turn” as it was included in the protocol. At the onset of 

training, the phrase “my turn” was simply echoed after the trainer, but it emerged as 

unprompted during the 6th session. Jordan was also observed to say the word “ball” 

during exchanges for a ball, where the word “ball” was repeated numerous times by the 

trainer after the exchange. He approximated the word “kitty” during exchanges for a cat 
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toy after the word “kitty” was modeled several times by the trainer after completing the 

requesting exchange. Jordan was also observed to increase in his level of vocal play 

during exchanges, uttering an approximation of the phrase “I want” by saying “I wa wa” 

repeatedly. For example, when being fed mashed potatoes incorporating adapted PECS as 

a training session, Jordan engaged in saying “I wa wa” as the exchanges were being made 

using the cue for potatoes. The trainer would imitate his use of “I wa wa” and would say 

“I want”, “I want potatoes” back to him while administering the edible after he had 

completed the exchanging behavior. This behavior of uttering “I wa wa” repeatedly could 

also be interpreted as engaging in social exchanges during his meal time and not str ictly 

making requests; however, it  contextually co-occurred with the exchanging of the cue, 

and for purposes of the assessment was deemed to be in the CM domain of obtaining. 

 In summation, all children acquired more forms of conventional communication, 

particularly in the realms of refusing items and obtaining items. No new behaviors were 

observed in the domains of social engagement or in seeking/providing information.  

Social Validity 

 The survey for the parents of the children in the study and their teachers were 

almost identical (see Appendix ). A five point Likert scale was used to rank the questions 

with 5 representing strongly agree and 1 indicating strongly disagree. Both parents who 

participated in the survey offered positive ratings of the intervention for their children. As 

to whether the treatment was acceptab le, Jordan‟s mom strongly agreed while Patricia‟s 

mom agreed. As to the justification of the treatment for use with their children, Jordan‟s 

mom strongly agreed while Patricia‟s mother agreed. As to their willingness to use the 

intervention with their children in their homes, Jordan‟s mother strongly agreed while 
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Patricia‟s mother agreed. Neither parent noted any negative side effects of the treatment 

for their children with Jordan‟s mother strongly agreeing to the statement and Patricia‟s 

mother agreeing with it. Both parents indicated liking the intervention process as well as 

perceiving that adapted PECS helped their children (Jordan‟s mother strongly agreed 

with these statements while Patricia‟s mother agreed with them). Each parent saw the 

treatment as a good way to build the child‟s communication abilities and would 

recommend it to another parent for a similar child.  

 Three classroom teachers and two TVIs (one TVI served Patricia and Jordan) 

completed the social validity surveys on the students that they served. Carter‟s teachers, 

both classroom and TVI, ranked areas of the Likert scale with strongly agree on all eight 

statements.  

 Patricia‟s teacher demonstrated mixed responses to the survey. Regarding the 

treatment‟s acceptability she selected agree. She strongly agreed with the justification of 

the intervention as well as it not having any bad side effects for Patricia. She agreed that 

she would be willing to use the process with her own children. She was neutral about 

liking the process, seeing it as a good way to build her skills, helping her or 

recommending the intervention. Patricia‟s vision teacher strongly agreed with all of the 

statements regarding the acceptability of the intervention, except the question regarding 

not having bad side effects which she marked as agree. Patricia‟s TVI also wrote a 

qualifying note next to this statement stating that the “inconsistent use of the treatment 

when the trainer was not present sent mixed messages to the student which may have had 

a bad side effect.” 
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 Jordan‟s classroom teacher responded strongly agree to all questions on the 

survey while his TVI responded to the questions regarding whether the intervention 

helped the child as neutral.  She also was neutral about recommending the practice for 

children similar to Jordan while all other statements she denoted as strongly agree.  

Jordan‟s TVI wrote some comments about what she had circled stating: “I feel that I did 

not get to see enough of this intervention to answer all questions. I feel that with 

continued consistent use, all of these could be answered with a 5”.   

Anecdotal Data 

 Parent Comments. This data was gathered through a “What Worked/What Didn‟t 

Work” section of the social validity survey. Both Patricia‟s and Jordan‟s mothers made 

comments under the “What Worked” category. Neither parent wrote anything under the 

“What Didn‟t Work” column. Patricia‟s mother wrote that the “visual prompts, constant 

repetition, and explaining through the use of visuals to help her understand” were valued 

for Patricia. Jordan‟s mom wrote that she thought the intervention helped him “learn 

more about turn-taking.” When asked to describe her daughter‟s communication 

challenges, Patricia‟s mother wrote that she is “non-verbal, which causes frustration.” 

When asked to describe any observed changes in her daughter‟s behavior when using 

adapted PECS, Patricia‟s mother said she appeared to be “more calm and alert.” Jordan‟s 

mother also mentioned Jordan‟s “frustration and behaviors” due to his communication 

challenges. She wrote that she observed behaviors during the use of adapted PECS as 

Jordan‟s being better able to “give toys back” during the exchanges and that he seemed 

“more focused.”  
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 Teacher Comments. Carter‟s classroom teacher and vision teacher wrote 

comments under “What Worked” as well as “What Didn‟t Work” columns.  Under what 

worked for Carter, Carter‟s classroom teacher wrote: “Using repetition when 

exchanging” and “placing the braille with the object card really helped.” Under what 

didn‟t work for Carter, his teacher wrote: “Using the hard side of the Velcro was difficult 

for the student to work with. He was very tactually defensive.” Carter‟s TVI wrote under 

“What Worked” that the “student was able to learn to ask for items he wanted with 

tactual symbols and words.” She also wrote “did not get to complete the program” under 

“What Didn‟t Work.” Both of Carter‟s teachers described his communication challenges 

in the following statements. “This student had echolalic communication. He also would 

cycle through words that he heard and liked until he would come to something that he 

wanted. He was blind and didn‟t know braille, but the PECS system paired with the 

braille was beginning to teach him to sound out words. He had little meaningful 

communication and would cry, hit and bite when frustrated about what he wanted. This 

system gave him a new way to release some of his aggression.”  Carter‟s TVI described 

his communication challenges in the following statement: “The student demonstrated 

limited language with echolalic patterns in which he would often become stuck. He is 

unable to answer questions in a typical fashion.”  Both teachers also described changes in 

Carter‟s behavior when using adapted PECS as: “Acting out behaviors diminished. I 

believe his frustration level was decreased when he was able to communicate his wants 

and needs.”  The classroom teacher wrote: “This child became so much less aggressive 

and frustrated. He was able to work for what he wanted and to communicate his desires 

and dislikes. It was very obvious that he was a much more pleasant individual. He was 
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able to laugh and smile at his choices when he picked what he was trying to 

communicate. He also quit biting and hitting as much as he used to. It took away much of 

his frustration towards us. It was awesome.” 

 Patricia‟s classroom teacher and TVI wrote comments regarding their perceptions 

under “What Worked” and “What Didn‟t Work.” Under strategies that worked, Patricia‟s 

teacher commented: “The student would share what represented gummies and special 

songs.” Patricia‟s TVI wrote “She became familiar with the give and take process which 

is something she had experienced in past years in another classroom.” Both commented 

on the problems with using Velcro with this student because of its rough textures. The 

classroom teacher wrote that the student did not take the initiative to use the book while 

the TVI wrote that the “inconsistency in the classroom hampered the process greatly.” 

Under behavioral changes noted, the classroom teacher did not note any changes, while 

the TVI wrote: “She would make a point of moving across the room (for short distances-

maybe 8 feet at the most) to make the exchange for an item/activity that she really 

wanted. She used to just sit wherever she was until she got what she wanted or would just 

wait until something else was given to her.” 

 Jordan‟s classroom teacher and TVI each wrote additional comments regarding 

the intervention. Under “What Worked” Jordan‟s classroom teacher wrote, “finding his 

preferred activities/items” and “helping him understand that he must give a cue to get 

something in return” as well as “more expressive language in the correct context.” In 

response to “What Didn‟t Work” Jordan‟s teacher wrote: “getting as far into the study as 

was hoped” and “consistent action from Jordan to ask for the item.” Jordan‟s TVI shared 

the following under “What Worked”: “He was making meaningful exchanges and 
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looking for the person he could make the exchange with”, and she added under what 

didn‟t work, “I‟m not sure. He tends to change his preferences from day to day so it may 

have been difficult to find the one item/activity that would work each time.”  Both of 

these teachers commented on the severity of Jordan‟s communication challenges. His 

TVI wrote: “He is echolalic, totally blind, head bangs when angry or frustrated, only 

wants to sleep on some days.”  His classroom teacher wrote: “Jordan is unable to 

communicate independently other than a few random requests, such as “more please” or 

“hello.” He babbles, sings, and makes noises throughout the day but does not request his 

wants or needs or express his feelings with his own language.”  Both teachers saw some 

behavioral changes when Jordan was using adapted PECS at school. Jordan‟s teacher 

wrote: “Jordan learned to exchange a cue for a desired object some of the time. He 

learned some joint attention and what it means to ask for something using words and/or 

cues. He also learned „my turn‟ and „your turn‟ and not to get upset when a toy is taken 

from him but instead to reach for a cue to exchange it with his partner.”  Jordan‟s vision 

teacher wrote: “I actually saw him make a meaningful movement toward a desired person 

and/or object. I think that continued and consistent use of this process would help him a 

great deal.” 

Summary 

 The data revealed that two of the participants learned to make the exchanges 

using adapted PECS through Phase III B in an average of 23 intervention sessions. One 

participant did not consistently display the full behavioral chain required to make 

independent, unprompted exchanges. The children that reached criterion in Phase I were 

also successful in learning to travel to a partner in Phase II. Generalization probes 
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revealed that the behavior was able to generalize for two participants across persons and 

settings. Overall, social validity queries were rated positively by both parents and 

teachers for this intervention. Anecdotal data provided insights into perceived benefits for 

participants as well as offering some basis for changes that may assist students in future 

studies.  
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CHAPTER V 
DISCUSSION 

 
 The goal for this study was to determine the effectiveness of an adapted form of 

PECS for building the expressive communication skills of three students with visual 

impairments and developmental disabilities. This inquiry was designed to respond to the 

following research questions: (a) Will students learn exchanging behaviors, using 3-D 

objects with uncontracted braille or large print, within an adapted PECS protocol?  

(b) Will these acquired exchanging behaviors generalize across persons and settings?  

(c) Will the use of the adapted PECS protocol increase student‟s ability to travel to a 

partner to make requests? (d) Will students demonstrate new types of communication 

behaviors on a pre-post test using the Communication Matrix (Rowland, 2004)? Within 

this chapter, data from the individual and collective responses to the intervention are 

discussed in the framework of the study‟s research questions. Additionally, limitations of 

this examination, suggestions for future inquiries, and implications for both practice and 

research are discussed within this chapter.  

Will students learn exchanging behaviors, using 3-D objects with uncontracted braille or 
large print, within an adapted PECS protocol? 
 

 Two participants in this study, Carter and Patricia, acquired adapted PECS 

through Phase III B within an average of 23 teaching sessions. The students‟ success in 

learning these new communication forms were bolstered by the following teaching 

strategies: (a) use of highly preferred items for building requesting, (b) compensating for 

lack of visual access using parts of tactually, iconic 3-D symbols, and (c) offering 

multiple opportunities to practice skills in familiar settings and routines.   



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

135 

 

 At this time it is not possible to report these results as typical or atypical for this 

population of children because there is not a foundation for using an adapted PECS 

format with students who have significant visual impairments. The data from this stud y, 

the author‟s pilot study (Parker et al., 2008), and Lund and Troha‟s (2008) examination 

are limited data sources from which to view this adapted form of PECS as an 

intervention. Despite this caution, it may be said that the theoretical and practical 

underpinnings of adapted PECS as an intervention, specifically the use of reinforcement, 

the employment of parts of objects within teaching, and repeated opportunities to 

communicate within daily routines with familiar partners certainly have a foundation 

with this population of students from research published in peer-reviewed journals.  

  Broadly, it may be said that the use of preferred items to build communication 

skills does have a wide base of support in the AAC literature with this population (Parker, 

Grimmett, & Summers, 2008). For example, in Leatherby and collaborators‟ study with 

young children with multiple disabilities, two of which had significant visual 

impairments, the use of highly reinforcing toys was effective in teaching students to 

operate microswitches for requesting (Leatherby, et al., 1992). Even for students with 

significant orthopedic impairments accompanying visual impairments, the incorporation 

of powerful reinforcers has been shown to support the use of AAC devices for making 

requests (e.g. Cosbey & Johnson, 2006; Lancioni & Lems, 2001; Locke & Mirenda, 

1988; Schweigert, 1989; Singh et al., 2003). Hunt and colleagues (1991, 1996) 

incorporated highly preferred items as a means of building communication skills with 

classroom peers. Therefore this study serves to confirm the use of preferences to increase 
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requesting behaviors. Carter, Patricia, and even Jordan intermittently, were able to use 

adapted PECS to request highly preferred items.  

 Secondly, the use of parts of objects to teach both receptive and expressive 

communication skills for students with visual impairments is replicated in the literature. 

Beyond Rowland and Schwiegert‟s (2000) seminal work with 41 children with visual 

impairments and multiple disabilities, Trief (2007) demonstrated the use of object 

symbols within a school for the blind to build receptive language skills through transition. 

Reichle and colleagues (1989) utilized entire objects to teach meaningful choice making 

with a 17 year old, severely visually impaired young woman with echolalia. The use of 

objects was paired with high preference and low preference items on a tray to assist the 

participant in making meaningful choices as well as pairing her spoken phrases with 

actual objects. Furthermore, Lancioni and coauthors (Lancioni, Bellini, Oliva, Guzzini, 

Piriani, 1989) measured the use of object symbols for receptive language within a travel 

context for individuals with visual impairments and developmental disabilities. The 

object symbols were used to program a guiding robot for supported travel within indoor 

environments. Hence, the use of parts of real objects to teach one-to-one correspondence 

within the context of requesting highly reinforcing items was infused into the PECS 

protocol, and is based upon precedence within the research and practitioner literature for 

students with severe visual impairments. In that sense, the adapted PECS intervention 

may be seen has having broader support for practice.  

 A specific feature of the PECS intervention, which not only has support from the 

literature but may in fact be a special benefit to students with severe visual impairments, 

is the opportunity to engage in repeated practice to learn a communication skill. As was 
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mentioned in Chapter II, students with visual impairments in particular are at greater risk 

for learned helplessness within their environments due to reduced access to 

environmental information (Schweigert, 1989). When students don‟t have access to 

incidental information through the visual sense, such as the location of a toy or preferred 

person, they experience a reduced ability to initiate a behavior (Bruce, 2005). This 

reduced access interrupts communication development during early childhood by 

inhibiting joint attention with other persons through the visual sense as well as imitating 

more conventional forms of early communication, such as gestures, pointing, and using 

facial expressions intentionally (Bruce, 2006; Rowland & Stremel-Campbell, 1987). The 

PECS intervention protocol is based upon massed trials (Bondy & Frost, 2001). For 

students with visual impairments, the opportunities to practice and initiate 

communication skills with a partner and have the partner respond consistently have been 

documented as being significantly reduced (Rowland, 1990; Verveloed, et al., 2006). 

PECS, by design, facilitated repeated practice and repeated opportunities for partners to 

recognize and respond to communication, which reinforces the development of nascent 

communication behaviors (Bondy & Frost, 2001). This author perceives particular benefit 

for students with visual impairments within this area both for reducing the risk for 

“learned helplessness” as well as overcompensating for reduced opportunities to initiate 

communication that may be recognized by a partner. Additionally, repeated practice to 

reach into space to receive and return items in a highly motivating context serves a 

pragmatic and disability specific training opportunity for children with severe visual 

impairments which has been recognized as an instructional need for this population 

(Anthony, 1993).  
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 The third participant, Jordan, within the study did not acquire the consistent use of 

adapted PECS. There are reasons that relate to Jordan as an individual as well as 

examples of students that did not acquire PECS from the peer-reviewed literature that 

elucidate why Jordan did not master this communication form. 

 In attempting to uncover the reason that Jordan did not fully acquire the use of 

adapted PECS, it is important to explore possible impact of re inforcement, the impact of 

hand-over-hand prompting for some children who are blind, the presence or absence of 

other communicative behaviors at baseline, as well as the affect of biobehavioral states 

including arousal upon learning. During Jordan‟s reinforcement assessments, which 

became ongoing as is recommended by Frost and Bondy (2002), he displayed a strong 

preference for musical toys and toys that emitted sounds generally; however, Jordan was 

observed to cycle through items fairly quickly playing with a toy for approximately one 

minute before seeking something new. His most consistently displayed toy preference 

was for a musical toy that played familiar children‟s songs which he would press up to 

his ear. When he was finished with a toy, he would throw it into the space in front of him. 

While this and other toys appeared to be reinforcing, the duration of Jordan‟s interest was 

displayed as very short. This interruption in interest may have interfered with consistent 

skill practice for acquisition. Primary reinforcers in the form of snacks and other 

preferred foods were explored on a regular basis for Jordan. According to the formal 

assessment and interviews with his mother, Jordan preferred several different types of 

snacks and especially soft foods such as mashed potatoes, Ramen noodles, puddings, 

apple sauce, and yogurt. He also was found to prefer popsicles. All of these were utilized 

at times in his routine when he normally ate to elicit communication exchanges. Jordan 
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was also noted to prefer to communicate or participate in a reclining position, which 

made feeding difficult. For this reason, his teachers typically fed him in a wheelchair that 

was used to transport him from his home to school. Jordan did appear to enjoy eating in 

his wheelchair when he was alert, but it was also a more physically constraining position 

for him. Because Jordan is a child who had had a cervical stenosis surgery when he was a 

toddler, it should be considered that sitting itself may have produced some level of 

discomfort or at least, may be considered a non-preferred activity. In contrast, both Carter 

and Patricia came into the study with a demonstrated ability to sit upright for long periods 

of time and neither of them used a wheelchair for any aspect of their mobility. In 

consequence, Jordan‟s intervention sessions typically happened with him laying on a mat 

or pillow on the floor or while seated in his wheelchair to be fed. The types of 

reinforcement combined with Jordan‟s positioning preferences may have therefore made 

it more challenging for him to acquire the skills.  

 Significantly, a second behavior was observed when administering the PECS 

protocol with Jordan, which has also been reported in the scholarly literature with 

students who have significant visual impairments. When Jordan was being physically 

prompted to exchange the cue, he began resisting being physically prompted to complete 

the exchange. This was also noted in Lund and Troha‟s study with one participant who 

became frustrated with the level of hand-over-hand needed to complete the exchange 

(Lund & Troha, 2008). Within the practitioner literature, over stimulating children with 

severe visual impairments to use their hands through hand-over-hand prompting, can 

elicit negative responses or even increased passivity (Miles, 1999; Nielsen, 1994). Within 

an alternate type of AAC intervention, Schweigert (1989) noted the importance of the 
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participant, a girl with significant visual and physical impairments, being able to use her 

hands with limited touch prompts. For Jordan, the portion of the adapted PECS 

intervention where physical prompting was required to shape behavior caused him to 

physically resist being touched on his hands and may have served as a distraction from 

acquiring the exchanging skills. Because of his behavioral changes, this prompting was 

significantly reduced while tempting Jordan to reach forward on his own volition using 

the most reinforcing items continued. As a result of reducing the hand-over-hand 

prompting, Jordan‟s fidelity of intervention rating is the lowest o f the three participants, 

89%, as the trainer did not always utilize hand-over-hand prompting to shape his 

exchanges due to Jordan‟s response to this teaching strategy.  

 The other two factors should be considered as student-specific characteristics that 

may have prevented skill mastery with Jordan. Jordan‟s Communication Matrix 

(Rowland, 2004) baseline behaviors showed few unconventional means of requesting or 

obtaining behaviors. As was noted in Rowland and Schweigert‟s three-year, quasi-

experimental study with 41 children with visual impairments and multiple disabilities, 

learning to use unconventional behaviors to communicate is a critical step toward 

learning more advanced communication forms (Rowland & Schweigert, 2000). At the 

study‟s onset, Jordan displayed an emergent understanding that his behaviors could be 

effective in making requests of others. Unlike Carter, who requested using limited one 

word-utterances or Patricia, who requested by guiding someone‟s hands or using 

idiosyncratic signs, Jordan did not consistently show that he knew how to request using 

pushing, pulling, or guiding behaviors. As Mirenda (2003) explained, using a preexisting 

behavior to scaffold to a new behavior may be an effective means for building more 
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functional communication forms. For Jordan, he did not begin the training with 

frequently or clearly displayed requesting behaviors which meant he was learning an 

entirely new behavior by using adapted PECS to make requests rather than simply 

replacing a behavior that he had in his communicative repertoire.  

 Finally for Jordan, his diagnosed sleep disorder did affect his arousal states while 

at school. For nearly ¼ of the scheduled visits, Jordan was asleep at that specific time of 

day and had to be rescheduled for visits when he was awake. Sleep disorders are a 

common problem for students who are congenitally blind (Tröster, Brambring, & Van 

Der Burg, 1996). Additionally, the affect of biobehavioral states upon learning has been 

well documented in the AAC literature (Siegel-Causey & Bashinski, 1997). So for 

Jordan, these variables must be factored in when considering his acquisition of adapted 

PECS.  

  Aside from examining Jordan‟s individual characteristics which may be have 

been barriers to his learning, it is appropriate to examine the behavioral chain that 

comprises making an unprompted exchange, all of which may be made more complex 

when a child has a visual impairment. This chain includes: (a) identifying the location of 

the cue; (b) picking up the cue; (c) extending the cue in the direction of a partner; and  

(d) releasing the cue into the partner‟s hand. Within the third intervention session (after 

72 trials), as the cue was being tapped, Jordan began to find the cue on his own with no 

prompting but continued to display trouble extending his cue into open space towards the 

partner despite sound temptations from the trainer. Jordan‟s confusion with directionality, 

reaching into open space, resisting touch prompts on his hands, as well as releasing items 

to another person is supported as a disability specific challenge by the practitioner 
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literature for students who are visually impaired (Anthony, et al., 2004). Children who 

are congenitally blind are often noted to throw items, as Jordan did, into open space as 

well as to display delays in reaching forward into open space to locate items (Pogrund & 

Fazzi, 2002). Bruce (2005) described the importance of understanding distance within the 

development of both communication and cognition for students with visual impairments 

and multiple disabilities. It may be that Jordan‟s behaviors in this area were compounded 

by his reluctance to reach forward in space as well as his defensiveness when being 

prompted to use his hands. Jordan was also the youngest participant within the study, 4 

years and three months of age, which gave him the least amount of experience in 

reaching forward into open space. Carter, a child of 7 years of age with NLP, also 

displayed reluctance to extend his arms with the cue. Carter‟s first exchanges were made 

by pushing the cue across a tray or table in the direction of a partner. Through partial 

physical prompting, Carter was able to acquire the reaching and releasing components of 

the behavioral chain and became independent at completing exchanges.  

 Non-responders, both with visual impairments and without, do exist within the 

published AAC literature. Within Rowland and Schwiegert‟s (2000) three-year study 

using object symbols, 8 students out of the 41 participants, all of whom were visually 

impaired, did not acquire the use of object symbols consistently. In a recent PECS study 

that included adults with developmental disabilities, two of whom had additional sensory 

disabilities, only three out of the five participants acquired the consistent use of 

traditional PECS (Stoner et al., 2006). While in Liddle‟s (2001) group report, one out of 

the 6 preschool children within the study did not acquire PECS Phase I.  
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 It is also crucial to consider studies that demonstrate higher levels of efficacy in 

using alternate AAC interventions in comparison with PECS for some students. As was 

noted in Lancioni and colleagues review of the PECS and VOCAs literature, some 

students with more significant developmental disabilities, a voice output device or 

microswitch system maybe more effective at building functional communication than 

PECS (Lancioni, et al, 2007). This finding was also supported by an alternating treatment 

design comparing PECS as an intervention with the use of microswitch devices for some 

children with autism (Son, 2007). Finally some other alternating treatment design studies 

have identified sign language as a preferred AAC intervention to PECS for certain 

students (Tincani, 2004; Tincani, Crozier, Alazetta, 2006).   

 Finally, there are examples with the PECS literature of students without sensory 

disabilities who do not master the protocol in its original format. For example, Ganz and 

colleagues (2005) significantly modified the PECS protocol for a 7-year-old girl with 

severe global delays for her to achieve success. By requiring that she only touch or 

eventually lift a 3-D object that was within a clear plastic box, the participant was able to 

acquire limited requesting behaviors for Phases I and III A in the PECS intervention. 

Additionally in Yokoyama and colleagues examination, one of the four participants was 

not acquiring the use of pictures within their protocol, although all participants were 

reported to have typical visual acuity. For this child, the researchers used parts of real 

objects which were successful in increasing accurate responses from the participant 

(Yokoyama et al., 2006). If Jordan had been in a case study and not within a multiple 

baseline study, it may be that devising an alternate protocol using adapted PECS would 

have helped him achieve success more rapidly and consistently.  
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Comparison of Rates of Acquisition of PECS 

 This query focused on the acquisition rate of individual participants both in the 

areas frequency of unprompted exchanges per session as well as the number of sessions 

to achieve mastery within an intervention phase. The results indicate that two of the three 

participants were able to learn use of adapted PECS for independent exchanges through 

Phase III B within an average of 23 sessions, an average of 363 trials. The rate of 

learning reflected in this study is similar to that of Ganz and Simpson (2004) who trained 

all three participants with typical sight and autism through Phase IV of PECS with a 

mean of 23 sessions (346 trials). In another study of 31 developmentally delayed 

preschool children without identified sensory impairments, Schwartz and Garfinkle 

(1998) found that an average of 4 months was needed for participants to acquire PECS 

through Phase IV. Participants in Bondy and Frost‟s study of preschool children, also 

with no noted sensory impairments, each were able to acquire at least the use of 1 picture 

within one month‟s time (Bondy & Frost, 1994).  

 It is critical because of the dearth of information regarding students with 

significant visual impairments using this intervention to attempt to compare the rates of 

acquisition from other studies. Lund and Troha‟s (2008) study bears the greatest 

resemblance to this study both in the materials, protocol, design, and most importantly, 

participants that were included. Like the current study, Lund and Troha‟s study was 

conducted in a self-contained classroom; in contrast with this study, Lund and Troha 

measured 80% mastery, 4 out of 5 trials, for 2 consecutive sessions. The average number 

of trials per session was 14 for participants in the present research and the criterion for 

mastery was 80% unprompted across three consecutive sessions. All participants in the 
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Lund and Troha study had no reported light perception, whereas, two participants in the 

current study had NLP and one had CVI with exotropia and mild CP. Partic ipants in both 

the current study, as well as the Lund and Troha report, had significant developmental 

delays as rated by numerous developmental assessments. The two students in the Lund 

and Troha study that mastered Phase I did so in an average of 17.5 sessions (87.5 trials 

due to low numbers of trials offered per session). While at first glance, this study‟s two 

participants that mastered Phase I appeared to do so at a much faster rate, 5 sessions on 

average, the average number of trials needed for mastery was 101 trials. Based upon this 

comparison, the participants in the Lund and Troha study achieved criterion in Phase I at 

a faster rate. One critical distinction that should be made is that according to the authors 

within the comparison study, only one 3-D adapted PECS form was used in training the 

individuals within this examination (Lund & Troha, 2008). Within Phase I, Carter was 

trained to use 8 different high preference adapted PECS cues to make exchanges; these 

included keyboard; animal toy; truck; swing; cookie; drink; doughnut; and train. For 

Patricia, 6 cues were employed which encompassed keyboard; gummy bears; swing; 

Fritos; tinsel; and fan.  

 Both Patricia and Carter went on within the study to acquire skills in Phase II and 

Phases III A as well as B. Phase II will be discussed more fully as a dependent measure 

within the study as distance traveled was particularly noted for participants due to their 

visual impairments. Phase III of PECS involves discrimination amongst symbols which is 

based upon a cognitive skill of distinguishing items from each other. In traditional P ECS 

this is done by learning to visually discriminate using a highly preferred and non-

preferred item (Bondy & Frost, 2001). The students learn to distinguish pictures by 
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associating a particular picture with reinforcement and a distracter picture with a non-

reinforcing item. For participants in this study, using parts of objects within the PECS 

teaching framework, the skill was acquired through tactual discrimination alone (for 

Carter) or through a combined use of residual vision paired with tactual information (for 

Patricia); however, the teaching process was the same beginning with using a highly 

preferred item and a non-preferred item. For Carter to reach criterion of 80% or higher 

correct, 7 training sessions were needed (113 trials). In Patricia‟s case, 10 sessions were 

needed (155 trials). 

 When considering Patricia‟s performance in the discrimination phase, it should 

also be noted from her etiology that visual fixation is challenging. In Phases I and II of 

the intervention, fine discrimination is not a requirement for mastery, whereas, in Phase 

III A, parsing out the difference between symbols is necessary. Turnell and Carter‟s 

(1994) study documents some accommodations that were made for a student with visual 

fixation problems in which a black board with high contrasting items was used to 

facilitate distinguishing highly preferred and a distracter cue. A bright yellow sponge or 

cube was used as a distracter in tandem with a chain link to represent swing. Similarly for 

Patricia, a black background was used with raven colored laminate 3 x 5 squares that had 

brightly colored object cues affixed to them. Patricia‟s keyboard button was a bright pink 

raised circle that could easily be both visually and tactually discriminated from her 

distracter cue, an entire yellow crayon affixed to the square. It may be that Patricia‟s 

particular challenge in this area might have slowed her acquisition rate in comparison 

with Carter who relied only upon tactual input for discrimination.  
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 It is difficult to compare these rates of acquisition with those in other studies 

because of the alternate modality used for discrimination--tactual vs. visual only. Three 

studies offer data for some level of comparison of acquisition rates within this modality; 

one of the studies (Lund & Troha, 2008) utilizes the PECS framework, while the other 

two measure use of object symbols or textures (Murray-Branch et al., 1991; Turnell & 

Carter, 1994). The only study that provides some comparison data in using the tactile 

sense for discrimination within this framework is Lund and Troha (2008) in which only 

one participant reached criterion 4 out of 5 correct across 2 sessions. Although on the 

surface it appears that this lone participant‟s rate of acquisition greatly exceeded Carter‟s 

and Patricia, other factors should be weighed in making this comparison. As 

aforementioned, Lund and Troha‟s study only offered participants 4 out of 5 trials during 

each session and only one preferred item was trained for requesting for each participant 

across all phases. Carter and Patricia were offered an average of 19.5 trials per session 

and consistently learned to request an average of seven highly preferred items. Although 

the most reinforcing items, which happened to be keyboards for both children, were used 

to teach discrimination during this phase, other items were also employed to prevent 

satiation and promote prolonged engagement with the trainer.  

 Turnell and Carter‟s participant learned to use 3 out of 4 object symbols for 

preferred activities, as edibles were not reinforcing for the individual (Turnell & Carter, 

1994). The protocol for this study was different from the adapted PECS protocol; 

however, discrimination between a preferred and neutral item was incorporated within 

the intervention framework. Researchers in the study used a yellow sponge or a yellow 

block as a distracter item when teaching choice making (Turnell & Carter, 1994). This 
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seven-year-old‟s rate of acquisition was reported to be within 29 sessions for three out of 

four symbols; yet, true comparison cannot be made as the numbers of trials per session 

are not reported. Both Patricia and Carter acquired mastery of Phase III A within 16 

sessions. The second study does not offer as much comparison, as abstract textured 

symbols were used to build requesting and discrimination for two young women with 

severe visual impairments and developmental disabilities (Murray-Branch et al., 1991). 

In this study, the choice making phase was offered using a textured symbol on a card 

with a distracter texture; while the authors report that the participants acquired all phases 

across 6 months of time, there is no phase specific information and no data on the 

numbers of trials per phase. 

 When comparing the acquisition rates during Phase III with participants in more 

traditional PECS studies one finds that Carter and Patricia may have had slightly slower 

rates than some children with typical visual functioning. For example in Liddle‟s (2001) 

group report, 3 out of 6 children attained Phase III within 1 month of intervention. For 

two participants in Ganz and Simpson (2004) study, Phase III was mastered in 76 trials 

while one participant required 184 trials. This study‟s participant average for Phase III 

was 135 trials which is slightly higher than the Ganz and Simpson (2004) participants‟ 

average of 112 for Phase III. Thus for these two participants, the results of the study show 

slightly slower rates of acquisition across phases but not radically so even when 

compared participants have typical visual functioning.  

 Both within the Lund and Troha study and within this current study, two 

participants, Sarah in the comparison study, and Jordan (within this study), did not 

achieve mastery of Phase I. Both Sarah and Jordan displayed erratic performance rates. 
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Sarah in the Lund and Troha study, received 31 intervention sessions with 155 trials 

using one cue. Jordan, on the other hand, was given 20 sessions with 283 trials, an 

average of 14.15 trials per session using cues that represented his preferred toys or 

edibles. One rationale for Jordan receiving so many opportunities was due to the fact that 

his training overlapped into his lunch time. When Jordan was awake, part of each session 

not only involved opportunities to request preferred toys but also chances to request 

reinforcing edibles.   

Will these acquired exchanging behaviors generalize across persons and settings?  

 The goal of this question was to determine if the participants‟ acquired 

exchanging behaviors for making requests would generalize to people, other than the 

trainer, as well as to new settings outside of the school environment. Due to 

unforeseeable events, this data was not able to be acquired for Carter. For Patricia, data 

indicated that she was able to achieve 82% unprompted exchanges across persons (her 

mother and private SLP) and 90% across environments (her home, a local playground, 

and her private SLP‟s clinic). Jordan‟s average number of independent exchanges during 

the intervention was 36% with his highest performance in intervention being at 72% 

unprompted and the lowest being 0%. It is interesting to note that in his generalization 

probes across persons (his mother) and settings (his home and a local playground) were at 

a higher average rate of independent performance-- 60% average across persons and 

59.9%  average across settings.  

 One must be cautious about interpreting this higher performance rate for Jordan in 

his home environment than at school. Multiple variables may have contributed to 

Jordan‟s higher rate of success across persons and settings. Many studies have noted 
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more successful communication behaviors in young children with disabilities with their 

primary caregivers (Hanson & Hanline, 1985; Rattray & Zeedyk, 2005). For Jordan, the 

data indicates that he may have been more comfortable in reaching for his mother that 

would facilitate performing exchanges with his mother rather than the trainer. One must 

also consider Jordan‟s sleep disorder and that there were six generalization samples taken 

in comparison with 20 intervention samples. It may be that generalization probes were 

measured when Jordan was feeling more alert and rested.  

 Overall there are some critical elements of the intervention itself that supported 

Patricia‟s and Jordan‟s generalization across both persons and settings and these include 

(a) natural reinforcement offered in choice-making, (b) use of multiple reinforcing items 

within typical routines, and (c) teaching others to recognize and respond to the requests. 

Communication behaviors are one of the most functional skills that people can learn in 

that the need exists across multiple settings numerous times in a day (Mirenda, 2003). 

Both for Patricia and Jordan, as well as for their family members, there was a need to 

utilize behavioral forms that could be recognized by both the children and primary 

caregivers. In particular, adapted PECS allowed the participants to make choices or 

requests as a functional communication behavior which has been described as a naturally 

reinforcing process (Stoner et al, 2006).   

 Secondly, Patricia and Jordan, were trained to request a number of reinforcing 

items based upon a preference assessment. Not only were edibles utilized, but toys and 

activities (such as songs or swinging). Training sufficient exemplars has been shown to 

increase generalization performance (Alberto & Troutman, 2009). Additionally, Alberto 

and Troutman (2009) described a plethora of studies that demonstrated teaching 
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functional skills in natural environments as having higher probability for generalization. 

Specifically for Patricia and Jordan, training occurred at times when the children were 

scheduled to eat, play or listen to music; thus the intervention was embedded into the 

school routine. 

 Finally, as a part of the intervention, parents were trained using video examples, 

discussion and demonstration in the use of the adapted PECS protocol. Multiple studies 

have demonstrated that when communication partners fail to recognize or support the use 

of AAC, that participants will not be successful in generalizing communication skills 

(Rowland & Schweigert, 2000; Verveloed, et  al, 2006).  In a literature review of 

communication interventions with this population, Parker and colleagues (2008) found 

that the role of a supportive communication partner was a salient theme across diverse 

teaching strategies that had been found to be successful. Both parents that engaged in the 

training rated the intervention favorably and expressed a desire to support their children‟s 

development of communication skills.  Each caregiver was seen to reinforce the 

children‟s responses with desired items as well as praise. For these reasons, it may not be 

unexpected that supportive partners would bolster the generalization of these skills.  

  Several studies on the efficacy of the PECS intervention have examined these 

variables of generalization; however, this study was the first that investigated 

generalization of an adapted form of PECS for students with visual impairments and 

developmental disabilities. There are numerous examples that capture the generalization 

of PECS use for participants (Charlop-Christy, et al., 2002; Frea, et al, 2001; Tincani et 

al., 2006; and Yokoyama et al., 2006) and some studies that were designed to examine 

generalization of behaviors and use as the focus of the study (Ganz et al., 2008). 
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Although the PECS intervention has been most frequently affiliated with increasing 

students‟ ability to make requests using the exchanging process, several studies have also 

examined generalization of speech behaviors (Carr & Felce, 2008 a). For Patricia and 

Jordan, these were not acquired skills beyond Jordan‟s use of “my turn” which were able 

to be measured within the study. The need to communicate and be understood occurs 

across all environments (Millar, et. al. 2006), and thus for communication be truly 

functional, generalization should occur (Mirenda, 2003).   

Will the use of the adapted PECS protocol increase student’s ability to travel to a partner 
to make requests? 
 

 The focus of this question was to determine if adapted PECS, specifically within 

Phase II of the intervention, would support the participants‟ unprompted travel within the 

classroom to a communication partner to make requests. The findings suggest that for the 

children that achieved mastery of Phase I, Carter and Patricia, were able to learn to travel 

to a partner with no verbal or physical prompts. Carter, a child with no functional vision, 

rapidly reached criterion within three sessions (40 trials). The maximum distance traveled 

by Carter was 12 feet within his classroom. Patricia, a child with cortical visual 

impairment, exotropia and mild CP, reached criteria within five sessions (51 trials) 

traveling a maximum distance of 8 feet to a partner in the classroom. Adaptations made 

to the traditional PECS protocol for this study included eliminating the requirement to 

locate the communication book, which was always placed next to the child, and having 

the partner emit auditory cues from the toys.  

 There are several elements of the PECS intervention (using reinforcing items, 

employing direct instruction, gradually increasing the travel distance) which are 

supported by a body of practitioner-based literature in the field of visual impairments 
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(Anthony, et al., 2004; Huebner et al., 1994; Pogrund et al., 1995; Pogrund & Fazzi, 

2002). These elements directly supported Carter and Patricia‟s acquisition of increased 

travel despite each having the additional challenge of severe visual impairment.  

  For infants and young children with visual impairments, who have no other 

identified disabilities, both fine and gross motor movement can be significantly delayed 

without direct intervention and instruction (Adelson & Fraiberg, 1974; Anthony, Lowry, 

Brown, & Hatton, 2004). For students with visual impairments and concomitant 

disabilities (motor, developmental, intellectual, or hearing), direct daily instruction that 

promotes supported and independent travel has been shown to increase competence on 

standardized mobility scales (Harley, Wood, & Merbler, 1980; Uslan, 1979). Further, as 

Anthony and colleagues (2004) have emphasized that for travel instruction to be 

meaningful to the student,  the use of motivating items or persons, incorporating auditory 

cues from the environment, and ensuring immediate success by traveling for short 

distances are all recommended for this population. O&M instruction is a related service 

that is required not only for students with visual impairments but has also been 

recommended for those with intellectual disabilities (Neal, Bigby & Nicholson, 2004).  

 Although Carter and Patricia‟s success is supported broadly from the literature, 

these specific findings are difficult to compare directly to others‟ studies because so few 

have been published with individuals with severe visual impairments or blindness who 

also use any form of PECS, or adapted PECS using tactile symbols. The author‟s pilot 

study with a 7 year old girl who has Leber‟s Congenital Amaurosis and autism, provided 

data related to acquisition of Phase II of adapted PECS; however, there was no 

replication across participants or settings within the study (Parker, et al., 2008). The lone 



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

154 

 

exception is the work of Lund and Troha (2008) in which tactile symbols were used in 

the PECS protocol with three students with NLP and developmental disabilities. To 

implement Phase II, the researchers defined the distancing process as being 2 “arms 

lengths” away from participants for them to travel to deliver the tangible cue. Mastery 

was measured within this study as 4/5 trials with no prompts within a session for two 

consecutive sessions (Lund & Troha, 2008). As in the current study, there were two 

participants that participated in Phase II; however, only one participant in Lund and 

Troha‟s study reached criterion of mastery for that phase of intervention. For the 

successful student, mastery was achieved after five sessions.   

 Within the current study, the specific distance traveled was based upon the 

student‟s tolerance and observed ability to increase distances. For example, Carter 

demonstrated rapid acquisition of unprompted travel to a partner. He responded well to 

the requirement to “find” the partner using highly reinforcing sounds emitted from his 

preferred toys. Anecdotally, he was observed to frequently smile and laugh during this 

phase of the study. Carter‟s observed success allowed the team to gradually increase the 

distance to 12 feet within the classroom setting. In contrast, for Patricia, she had the 

added challenge within this phase to stand up from a sitting position as well as return to a 

sitting position without physical support. Although her chairs were always placed next to 

tables where she could use her arms for balance, traveling itself did not appear to be a 

preferred activity for Patricia. Despite the fact that she had much greater residual vision 

than Carter, the number of trials Patricia experienced was reduced and she was allowed 

longer amounts of time to play with the items that she traveled to request. Patricia also 
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demonstrated success in traveling up to 8 feet to make requests of her partners, in spite of 

her added mobility challenges. 

 For the purposes of finding studies to compare the nascent outcomes from this 

inquiry, the author sought data from the literature that examined partic ipants with visual 

impairments as well as those without visual impairments in similar study conditions. This 

proved to be a more challenging quest. In Stoner and colleagues‟ (2006) study with adults 

who have developmental disabilities, one 30-year-old participant was identified as having 

Down syndrome and low vision; however, the authors do not mention any adaptations 

made to the materials or protocol to accommodate the individual‟s visual impairment. In 

fact, this particular participant, the only participant listed to have a visual impairment, 

achieved success more rapidly than the other four within the study and was able to 

achieve Phase II within three sessions. One does wonder about the severity of this 

participant‟s visual impairment as traditional 2x2 inch printed icons were able to be 

perceived and discriminated by him successfully. No mention of the participant‟s travel 

abilities or the impact of low vision upon his baseline travel was included within the 

published report (Stoner et al., 2006).  

 Another challenge in comparing these results meaningfully is that the author 

could not identify studies of object symbols systems, textured cards, or objects alone 

which were implemented with students who had visual impairments that had to travel to 

the partner as a required intervention component. While a handful of studies did include 

object symbol or textures exchange and discrimination within the teaching, none were 

found that specifically examined travel (Murray-Branch et al., 1991; Rowland & 

Schweigert, 2000; Trief, 2007; Turnell & Carter, 1994).  
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 To further complicate the challenges of putting this study‟s findings in a more 

meaningful context, the specific measures of distancing with Phase II of traditional PECS 

for sighted children have not been widely examined. One exception for a comparison is 

within the work of Ganz and colleagues (2008), in which “distancing” was specifically 

measured for the study‟s participant across varying distance conditions and instructors.  

This particular individual, a 12-year-old boy with autism, was identified has having 

typical vision, and hearing as well as fine and gross motor skills within the normal range. 

Further this individual could feed, dress, and toilet himself, all activities that the 

participants within the current study needed moderate to full assistance in accomplishing. 

Ganz and colleagues (2008) found that the child within the study could generalize across 

instructors and distancing conditions that included alternately an instructor and the 

communication book at distances of 10 feet from the individual. When examining both 

Carter‟s and Patricia‟s success in travel within this phase, the aforementioned comparison 

adds some significance to what the students were able to accomplish. For individuals 

with an absent or severely limited visual sense, such as Carter and Patricia, unprompted 

travel to a partner was not observed under baseline conditions. Travel, in general, was 

hindered for both children because of their visual impairments, and for one a mild motor 

impairment. Despite these added barriers, the adapted PECS protocol proved to be an 

effective teaching strategy for acquiring more skills in travel to a partner.  

 Other studies that examine travel itself which have been conducted with similar 

participants (those with visual impairments and developmental disabilities), also do not 

lend themselves to true comparison with this research. While numerous studies, such as 

those conducted by Lancioni and colleagues have emphasized teaching travel for the 
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purpose of accessing vocational or household activities, the corpus of these studies have 

also have embedded devices such as robots, lighting sensor systems and pagers to 

facilitate the acquisition of travel skills (Parker, in press). Beyond the disparity within the 

independent variables, the purpose of the travel within the aforementioned studies and 

portrayed in this study is also distinctly different. Within the PECS framework, the 

purpose of travel is to assist participants‟ in overcoming barriers, such as distance, to 

send a partner a message (Ganz et al., 2008). Thus the PECS intervention promotes 

student initiated travel for a very specific purpose supported by highly reinforcing stimuli 

for the individual (Frost & Bondy, 2002). Therefore the current study‟s findings 

complement the previous outcomes noted for students with autism (Tien, 2008), as well 

as expand upon the use of this intervention to promote a highly desirable skill for 

students with visual impairments and developmental disabilities.  

Will students demonstrate new types of communication behaviors on a pre-post test using 
the Communication Matrix (Rowland, 2004)? 
 

 This question sought to categorize any observed communication behaviors within 

the CM framework as a post-test to the adapted PECS intervention. The researcher sought 

to document advances in communication behaviors in correlation with the intervention 

using a pre-post measure. As was described previously the CM is divided into four 

domains for categorizing communication behaviors according to their functions within 

the environment. These include protesting/rejecting; obtaining; social engagement; and 

seeking or providing information (Rowland, 2004). In examining these domains all 

participants demonstrated advances along the specific continuums of protesting and 

obtaining which confirms findings from other published PECS studies and will be 

described below. One participant, Carter, also demonstrated some slight advances in his 
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communication behaviors in the area of questioning and answering questions, which has 

typically been described in Phase V of PECS studies (Frost & Bondy, 2002).  

 Some promising trends were observed in the area of learning new types of 

protesting or refusal communication behaviors for all participants. Carter‟s were 

categorized on the CM as the most advanced; however, both Patricia and Jordan were 

observed to engage in more conventional forms of refusing during the CM post-test. For 

Carter within Phase III A, two non-preferred items provoked a strongly negative reaction 

while another produced a neutral response. For example, a particular set of string beads 

and proffered Play-Doh produced head banging behavior with Carter. When this 

occurred, the trainer‟s hand was placed between his head and the back of the chair, a nd 

he was prompted to say “No thank you” while giving the beads back to the trainer. He 

was praised for giving the non-preferred items back as well as for repeating “no thank 

you.” Then the trainer engaged in 4-step error correction quickly followed by singing a 

short children‟s song as a distracter before offering a new trial. Because both the beads 

and the Play-Doh produced such a strong negative reaction, the use of a toothbrush was 

introduced, which elicited a neutral response from Carter. Within the intervention 

protocol, teaching opportunities for giving items back to the trainer (as opposed to 

throwing them), as well as teaching the communication form for “no thank you” (as 

opposed to whining and banging one‟s head) facilitated the development of new 

communication forms as rated by the CM (Rowland, 2004). Reinforcement was given in 

the form of praise from the trainer as well as in the immediate removal of the non-

preferred item. Both learning to give an undesired back and saying “no thank you” are 

more conventional and advanced forms of refusing. Carter‟s use of “no” was also 
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observed to generalize to another context (mealtime) when Carter spontaneously 

expressed “no” to refuse rather than striking his head or whining.  

 For both Patricia and Jordan, the exchanging process itself allowed ample 

opportunity to practice giving items back to the trainer. Patricia more consistently 

demonstrated this skill within Phase III A. When Patricia was offered a non-preferred 

item she had acquired the ability to extend the item to give it back to the trainer. This was 

a more advanced skill than her baseline behavior of dropping items as a rejecting 

behavior. In this way her protesting/rejecting behaviors became more conventional as 

rated on the CM scale. Jordan‟s behaviors for protesting were frequently observed by the 

trainer, his mother and the classroom teacher at baseline when he would begin whining 

and at times banging his head when an item was removed from his grasp. His alternate 

behavior for this protesting became releasing item to the trainer or his mother and 

beginning to seek the cue with his hand. Although this was not a clear replacement 

behavior that expressed protesting, it was a response that was demonstrated in lieu of an 

unconventional form of protesting and therefore was categorized within this domain on 

the CM scale. 

 Support for this finding comes from the findings from other PECS research in 

which reduction of challenging behavior was measured as a dependent variable. For 

example, Buckley and Newchok (2004) found that the use of PECS was associated with 

reduced screaming and having tantrums in a young child with autism. Specifically related 

to Jordan‟s responses, Frea and colleagues (2001) chronicled that the use of adapted 

PECS allowed a participant to exchange toys more cooperatively in center play. Also, 

Sidener and coauthors (2006) showed that the use of PECS increased participants‟ ability 
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to wait, which also was reflected in Carter‟s increasing tolerance for error correction and 

Jordan‟s increased tolerance for toys being removed from his grasp. Broadly, Durand and 

Kishi‟s (1989) findings support the idea that acquisition of functional communication 

skills reduce challenging behaviors which may be interpreted as unconventional forms of 

communication under certain conditions.  

 In the area of obtaining on the CM scale, all participants showed advances in the 

domain of requesting to obtain items. As would be expected due to the nature of the 

PECS intervention, teaching exchanging behaviors provided a more advanced form of 

communication than the participants were able to use. Patricia, Jordan and Carter all 

displayed new skills in engaging in exchanging behaviors at post-testing which are rated 

as more conventional forms on the CM. Although Carter, the most advanced 

communicator at baseline, had 20 words or less in his repertoire, these were not used 

consistently or sometimes meaningfully to make requests in his environment. The system 

was seen to give him a more reliable means to make consistent request for items. 

Additionally, the system helped Carter acquire the phrase “I want,” which he began to 

generalize outside of training sessions and use purposefully throughout the day. In one 

instance, Carter used the phrase “I want more swing” spontaneously when seated on the 

swing during therapy time. 

  Patricia used three approximations of signs for requesting and was not able to use 

them to request other items besides her preferred songs. The use of the adapted PECS 

expanded her ability to request alternate items. For Jordan, despite not achieving mastery 

in the unprompted exchanges, because use of the exchanges was observed intermittently, 

it would be noted as an emerging skill on the CM instrument. Also, Jordan acquired the 
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use of the spoken phrase “my turn,” which he was observed to use without echoing the 

trainer and in a generalization setting. Jordan‟s vocalizations, while not word 

approximations, were observed to be used in more contextually appropria te ways. For 

example, Jordan began to imitate and then initiate the use of the phase approximation “I 

wa wa” which was observed during feeding sessions. Within a larger communication 

developmental perspective that is offered by the CM, this behavior would be seen as 

more akin to conventional and contextually appropriate requesting as the trainer 

responded to his approximations as requests for edibles (Rowland, 2004).  

 These observed behaviors support the findings of other studies that specifically 

examine an increase in words and word approximations in conjunction with the use of 

PECS (Tien, 2008). Specifically for Carter, as was seen in Charlop-Christy and 

colleagues‟ studies (2002), use of speech co-occurred with the PECS intervention. Within 

Ganz and Simpson‟s study (2004) the use of “I want” emerged concomitantly with the 

intervention. When considering Jordan‟s increase in babbling during intervention, 

Yokoyama and colleagues (2006) measured the percentage of babbling in conjunction 

with the implementation of PECS as an advance on the continuum of speech acquisition. 

Finally Kravits and colleagues (2002) noted generalized use of speech and speech 

approximations for their participant who utilized PECS successfully.  

 Within the domain of socialization, the absence of observed advances is also 

reflected in the dearth of data from the literature on this domain in conjunction with 

PECS specifically (Tien, 2008). Although some studies have quantified mean length of 

time that a student engages with others (i.e., Kravits et al., 2002), this measure does not 

specifically relate to the CM categorization of engagement in social interactions in which 
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behaviors are described using hugs, pats, and offering items to share. Jordan came into 

this study with several conventional and unconventional forms for engaging with others 

socially but he emerged with no new communication forms within this domain.  

 Finally, Carter was the only child who was observed to demonstrate some ability 

at baseline to answer a question. This occurred within a very specific routine that Carter‟s 

teacher had developed where he would touch her head and she would identify herself. 

She would also ask him to touch his own head and answer the question: “Who is this?” 

which Carter, who participated in this routine daily, could answer correctly. In post-

testing video data, Carter was witnessed to answer his teacher‟s question with some 

prompting. While Carter was listening to music during a training session where he 

requested music and she asked him “Do you like that song?” Although Carter did not 

initially reply, when the trainer asked him, “Did you hear your teacher? Do you like that 

song, yes or no?” Carter replied with “yes” and was praised for his answer and it was 

verbally modeled back to him: “Yes, I do like that song.” This limited skill for Carter 

may or may not be related to the PECS intervention; but it was a promising observation 

in that his response was non-echolalic and contextually appropriate. This nascent 

behavior with Carter does have some support from the literature. Specifically, Pries 

(2006) found that the use of verbal comprehension was increased when picture 

communication symbols were employed. It may be that within the context of having 

requested and received music using an adapted PECS cue, that Carter could understand 

the queries of the teacher and trainer.  

 In sum, all children gained some new communication behaviors as rated by the 

CM during post-testing. It may not be said that this advancement is in direct relation to 
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the PECS protocol specifically as perhaps other forms of AAC intervention could also 

demonstrate participant advances using this instrument. Yet, specific to the PECS 

teaching framework, especially in the area of protesting and obtaining, some associations 

may be drawn from what the children were able to demonstrate according to the CM 

post-test protocol. 

Anecdotal Reports and Social Validity 
 

 Measuring social validity for a treatment is considered both a quality indicator in 

conducting single-subject design research as well as a best practice in evaluating 

communication interventions (Horner, et al, 2005; Lancioni, et al, 2005). This study 

examined treatment perceptions using a rating scale as well as documenting responses 

from parents and teachers.  

  Both parents and teachers offered anecdotal data regarding a decrease in 

undesirable behaviors for all participants in the study. For Carter, he was viewed as a 

“calmer” and “happier” child by both his TVI and classroom teacher. Each mentioned 

observing a reduction in his frustration and unconventional refusal behaviors, which 

involved striking his head against a guide‟s arms. In Patricia‟s case her mother observed 

that she was more “calm and alert” when using the PECS. With Jordan, both his 

classroom teacher and his mother saw the intervention has helping him learn to take turns 

and witnessed a reduction in Jordan‟s frustration when items were removed from his 

grasp. 

 In the area of generalization, Patricia‟s paraprofessional offered one interesting 

anecdote from her the classroom. After Patricia‟s teacher had put her communication 

book up in a locker where Patricia couldn‟t access it, Patricia, who was seated at the 
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snack table and was using unconventional behaviors to  request Fritos, was observed to  

rip a piece of a paper napkin and give it to the paraprofessional in order to make her 

request. Both parents reported that the use of the adapted PECS materials was used 

successfully in their homes to make requests.  

 In the area of travel to a partner, both Patricia‟s TVI and her mother reported 

decreased passivity in rising from her seat to glean someone‟s attention to make a request 

or to locate preferred items herself. Her increased initiative was seen as a positive 

behavior for Patricia because as her mother said, “she won‟t wait for someone to come to 

her but will get up and take action herself.”  

 Jordan‟s nascent reaching behaviors and orientation behaviors were viewed 

positively by both his TVI and classroom teacher. He was observed to use the system 

some of the time to communicate purposefully, whereas, the majority of his typical 

vocalizations did not seem purpose driven in the school environment.  

 As has been supported in other examinations of the use of PECS in schools and in 

homes, both the perception of the value of the intervention for the student as well as the 

ease of PECS inclusion into a routine, has a profound impact on the generalization of 

skills for participants (Magiati & Howlin, 2003). Except for Patricia‟s classroom teacher 

who responded “neutrally” to some statements on the social validity survey, the response 

to the intervention was perceived positively. Interestingly, even in the case of Jordan, 

who did not master fully Phase I within 283 trials, the treatment had perceived benefits 

according to his mother, classroom teacher, and his TVI. For Jordan, the consistent 

display of locating the cue, his acquisition of the phrase “my turn,” and his acceptance of 

turn-taking was identified as beneficial for his development of communication skills.  
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Implications for Practice 
 

 Designing communication interventions based upon a student‟s unique 

preferences has been shown to be effective in supporting students with the most severe 

disabilities (Sigafoos, et al, 2008).  Supporting a person‟s right to make choices and 

recognizing what is reinforcing to students provides a foundation for teaching and 

motivating children. Both through formal and informal assessment procedures, teachers 

and family members may discover and document what activities, toys, and edibles can be 

utilized to teach requesting behaviors. The PECS teaching protocol, with specific 

adaptations for students with visual impairments, offers a concrete set of strategies for 

instructing students so that they may begin to demonstrate more recognizable 

communication behaviors at home, at school and in the community.  

 The use of 3-D objects, particularly ones that are within the student‟s frame of 

reference, is supported on both practitioner reports and research studies for this 

population of children (Blaha, 2001; Park, 1997; Rowland & Schweigert, 2000; Trief, 

2007). It is important to note that selecting miniature items which may have 

characteristics that would be easily discriminated by someone with typical visual acuity, 

would not necessarily be supportive for someone with severe visual impairments. For 

example, if designing a 3-D object for car, it would be more conceptually accurate to 

utilize a portion of an actual seatbelt or car handle to represent that activity to someone 

with limited or no visual perception rather than employing a matchbox, toy car. Thus 

items should be selected that are familiar to the person based upon tactual perception 

rather than visual characteristics solely.   
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 The use of an adapted PECS teaching framework to promote travel to a partner 

has a number of practical applications for families as well as teachers. As numerous 

practitioners have emphasized, children with visual impairments require direct, 

contextually based instruction to assist them in acquiring goal-directed movement 

(Anthony, 1993; Huebner et al., 1994). From this study‟s initial exploration, the data 

from the author‟s pilot study, and the findings from Lund and Troha‟s research (2008), it 

would appear that an adapted version of PECS does facilitate travel to a communication 

partner for some individuals with severe visual impairments. As with any programming 

for students with visual impairments, consultation with a COMS, should occur when 

teaching/supporting travel skills development.   

 The use of the CM as a tool for designing communication interventions for 

students with sensory impairments and multiple disabilities is recommended for 

providing practical assessment of present communication skills. Specifically within this 

study, through categorization of the functions of the child‟s behavior, the instrument was 

able to be used to note types of behaviors that altered in conjunction with the adapted 

PECS intervention. The tool itself was designed for persons that display the most nascent 

forms of communicative behaviors and is based upon a number of studies that document 

the particular needs of students with sensory disabilities (Rowland, 1990; Rowland & 

Schweigert, 1998; Rowland & Schweigert, 2000; Rowland, 2004; Rowland et al., 2009). 

It is important to consider examining the unconventional ways in which students with 

sensory impairments are already communicating within specific contexts in order to 

effectively help them advance to higher forms of communication through systematic 

planning, teamwork, and consistent intervention (Rowland et al., 2009).  Though this 
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assessment tool is not the only instrument that may provide guidance to teachers and 

families, it is one that allows teams to document a variety of behaviors that may be 

functioning under certain conditions for children with multiple disabilities and is 

encouraged to be used as an arena based instrument (Rowland et al., 2009).  

Suggestions for Future Research 

 
 The following recommendations may be made from this exploration of an adapted 

form of PECS for individuals with visual impairments: (a) replication of the intervention 

with students with similar characteristics; (b) further exploration of generalization of the 

intervention; (c) exploration of travel conditions and O&M skills within this intervention; 

(d) the interventions links to emergent literacy skills, such as letter identification and high 

interest sight/touch words; (e) future exploration of conventional communication 

production;  and  (f) implementation of the protocol for individuals who are deafblind.   

 Perhaps the most self-evident need from this preliminary exploration of adapted 

PECS is the need for further replication. Although PECS has an established base of 

support for persons with autism (Tien, 2008), there is a need to examine the effects of 

PECS for a variety of people who do not have functional communication forms. 

Individuals with visual impairments and additional disabilities experience increased risks 

for failure to develop functional communication (Sacks & Silberman, 1998) which has a 

profound impact on quality of life (Lancioni et al., 2003). Communication affects all 

aspects of living and is therefore considered an essential human right (Mirenda, 2003). 

Because of particular risks that students face with visual impairments along with 

additional disabilities for “learned helplessness” (Schwiegert, 1989), adapted PECS 

should be explored as a remedy to this condition.  
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 As a part of expanding the literature base, the generalization of adapted PECS 

must be examined. Although the data from this study provides some encouraging results, 

without more documentation of generalization across persons and settings, the 

intervention may have limited impact on the functional use of communication for the 

participants (Mirenda, 2003).  

 There are a limited number of empirical studies that measure the efficacy of 

O&M interventions for this population of students (Huebner, et al., 1994). Intervention 

that examines travel within goal oriented contexts is considered a best practice for 

individuals with visual impairments (Pogrund, et al., 1995). Because of the reinforcing, 

participant- initiated, and goal oriented nature of PECS, more research is needed that 

explores the variables of distance, techniques utilized, and generalization of travel 

behaviors for this population of students.  

 The need for intervention that examines the development of literacy skills through 

AAC has been recommended for persons with multiple disabilities (Koppenhaver, 2000) 

as well as for those with have VI with additional disabilities (Erickson & Hatton, 2007; 

Erickson, Koppenhaver, Yoder, & Nance, 1997; Parker & Pogrund, in press). Because 

this form of PECS builds upon the tactile discrimination skills of participants, it may be 

that pairing parts of objects with braille may lead to increased character or word 

recognition. The use of functional approaches in teaching braille to students with multiple 

disabilities is gaining popularity within the field of visual impairments (Wormsley, 

2004). In a comparative study, pictures utilized with printed words were used to create 

recognition of sight words for individuals with typical vision and cognitive disabilities 
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(Rosales & Rehfeldt, 2007). Thus, building functional literacy is encouraged as a future 

domain for research.    

 Along with the need to examine the correlation of speech production for students 

with VI and additional disabilities, it may be argued that a broader framework for 

examining advancements in communication behaviors should be examined. Many have 

documented the more subtle communication forms that exist for this contingency of 

students with VI and multiple disabilities (Bruce, 2005; Rowland, 1990; Verveloed et al., 

2006). Just as other PECS interventions have measured speech along a continuum which 

includes approximations and babbling (see Ganz & Simpson, 2004; Yokoyama, et al., 

2006), it is necessary to discover any emergent communication behaviors that co-occur 

with the implementation of PECS.  

 Finally, one sub-population of students with VI is those individuals who are 

deafblind. This type of intervention framework, which is akin to stud ies of object symbol 

intervention (see Rowland & Schwiegert, 2000), holds promise as a type of AAC strategy 

that may benefit this group of students. Just as Malakandri and Okalidou (2007) 

demonstrated the acquisition of sign language for a participant with congenital deafness 

and autism, this approach paired with tactual sign language may be salutary for 

individuals who are deafblind.  

Limitations of the Study 

 
 There are a few limitations of the study that should be considered. The most 

significant limitation is that of the relatively short time in which the intervention was 

conducted, roughly three and a half months. In comparison, other PECS studies such as 

Charlop-Christy and colleagues (2002) provided an average of 10 months of follow-up.  
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Likewise, Schwartz and collaborators (1998) engaged in at least 12 months of follow-up 

post-PECS probes. The study that is most akin to the design and implementation to the 

current study is that of Lund & Troha (2008) which was conducted within 30 sessions of 

intervention and did not include extensive follow-up. The average number of intervention 

visits for the current study was 26 sessions. It is possible that a higher number of 

intervention sessions, particularly for Jordan, may have yielded more insightful and 

perhaps successful results. In the realm of communication behaviors, nuanced and more 

complex behavioral forms, such as conventional behaviors or speech may not emerge 

rapidly for students with intellectual disabilities and sensory impairments (Bruce, 2005; 

Rowland & Schweigert, 2000). Thus the constraints of conducting research within a 

school calendar (both at the local and university level) can be a hindrance in providing 

this population of students ample intervention and time to demonstrate progress. 

Generalization data gathering was affected by one student‟s abrupt departure from the 

study. Although this was beyond the researcher‟s control, it would have strengthened the 

study if this data could have been collected with this student.  

 Another limitation of the study lies within the heterogeneity of the visual 

functioning of the participants. Some may argue that the presence of even residual vision 

serves as a confounding variable when conducting studies with this group of students. In 

this way of thinking, the study‟s examination of intervention effects may have been 

clearer when only exploring a tactual modality for discriminating amongst the adapted 

PECS cues. Students with visual impairments are a low incidence and highly 

heterogeneous group making them challenging to recruit for research and complex to 

study (Ferrell, 2006). It is difficult to compare Patricia‟s process for cue selection with 
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Carter‟s and to parse out how much of her residual vision assisted her with that process. 

It is important to consider Patricia‟s previous SLP reports which document her failure to 

acquire traditional PECS symbols due to the size of the print. It also should be said that 

the population of students with autism is very diverse so milder or more severe forms of 

autism also may confound results for some individuals.  

 Finally, this study would be strengthened if there were adequate examples of 

similar studies which would help place the current study‟s results in a larger context. The 

basis for adapted PECS within peer-reviewed literature has yet to be established. Future 

studies with students who have visual impairments and multiple disabilities will 

contradict or support this study‟s findings providing further evidence for this intervention 

as an effective practice or showing this study‟s participants results to be anomalous.  

Conclusions 
 

 The goal of this study was to explore an adaptation of the PECS intervention 

materials and protocol to support the functional communication of three individuals with 

severe visual impairments and developmental delays. The theoretical basis fo r this 

intervention involved (a) the intentionality of communication on the part of participants ; 

(b) the recognition and response of listeners in the speaker‟s environment ; (c) the goal 

oriented nature of communication in meeting an individual‟s wants and needs; and (d) the 

facilitation of more conventional communication forms through direct teaching.  

 Despite the differences the theoretical frameworks that underpin communication 

interventions, almost all theorists define communication as a highly complex set of 

behaviors which function in a social milieu (Bondy & Frost, 2001; Bates, et al., 1974). In 

considering the efficacy of treatment both the efficiency of the communication form in 
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achieving its goal (Johnston, et al., 2004) as well as the recognition of the expression by 

others in the environment (Guess et al., 1985) should be evaluated.  

 The outcomes for the participants in this study included (a) two of three achieved 

consistent uses of adapted PECS for making requests, which was verified by the 

percentage of unprompted exchanges; (b) one child that was able to acquire adapted 

PECS skills, generalized them across persons and settings; (c) two of the three 

participants increased the frequency and distance of independent travel to a 

communication partner; and (d) all participants acquired new behavioral forms which 

were ascertained using a pre-post test measure on the CM (Rowland, 2004). These results 

show some type of benefit, both quantified by study measured and perceived by 

communication partners, for all participants.  

 Akin to other PECS studies, which included students with typical visual 

functioning, this study found that for two participants, adapted PECS could be acquired 

within a relatively short span of time. In concert with the corpus of findings from other 

studies, this study documented perceived benefits of the intervention by teachers and 

parents in reducing challenging behaviors. 

 The findings from this study elucidate the efficacy of the adapted PECS as an 

AAC intervention for some children with visual impairments and developmental 

disabilities both in terms of functional communication with a partner within close range 

but also with one who may be at a limited distance. Additionally, this study provides a 

view of the effects of adapted PECS on multiple communicative forms which are not 

limited to previous examinations of speech behaviors only. Because of limited evidence 

from other adapted PECS studies, this exploration expands the base of knowledge of the 



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

173 

 

use of PECS for diverse populations of students. Consequently, results must be 

interpreted within the context of a fledgling study that requires more replication for 

verification of efficacy.   

 In sum, the findings from the study create a base for further research as well as 

generally confirming the efficacy of using elements of the PECS protocol (child-centered 

preferences, listener responses/reinforcement, and repeated practice) for bolstering 

expressive communication in students with visual impairments and developmental 

disabilities. 
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APPENDIX A 

Invitation to Participate 

Volunteers are needed to participate in a study that involves teaching an adapted form of 

PECS (the Picture Exchange Communication System) to younger children who 1) have a 

visual impairment along with another disability; 2) are nonverbal or have significant 

communication problems. This study will begin in January 2009, and will last for 10-12 

weeks. 

 

Interested TVIs, COMS, or teachers can contact Amy Parker (amy.parker@ttu.ed) at 742-

2410, x. 248; or Dr. Devender Banda at the College of Education 

(devender.banda@ttu.edu), 742-1997, x. 305). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

mailto:devender.banda@ttu.edu
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APPENDIX B 

Parent Consent Form  

 

Title of the project: Measuring an Adapted Form of Picture Exchange Communication 

Systems (PECS) for Young Children with Visual Impairments and Developmental 

Disabilities 

Helping your child by being a part of our research team. 

Children with visual impairments and additional disabilities often experience delays in 

developing formal communication systems. Research on visual systems of 

communication that are useful for supporting children with developmental disabilities are 

not useful for children who don‟t have reliable access to visual cues in the environment. 

A unique approach using parts of objects to build expressive language can support a child 

in developing the ability to make requests. When object cues become associated with 

signs and words, the child may learn how to use more formal means of communication 

for making requests and choices.  

What we will do. 

We will observe your child‟s communication patterns with educational staff in the 

school. We will be in the school/classroom for 1 hour each day for 3-4 days in a week for 

10-12 weeks. The time of the day we observe will be set by the teacher at the beginning 

of the research. We will formally and informally assess your child‟s preferences to use 

them in teaching her communication. We will introduce a structured communication 

approach by pairing parts of objects in an exchanging process, and spoken words based 

upon your child‟s unique interests. We will measure your child‟s progress in expressive 

language using data sheets as well as videotape. These will be used to measure your 

child‟s progress over time.  

What you will do. 

You may be interviewed at the beginning of the research by the investigator to get a 

consensus about your child‟s preferences at school or home. You will be offered training 

and modeling of successful methods to use with your child as the second part of the 

study.  There are no known risks of participating in this study.  
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It's private information. 

All of the information we get will be private (confidential) and your child‟s name will not 

be used anywhere. No other person will have access to the data other than the 

investigators. The data will be kept with the principal investigator in a locked room. All 

videotape will be kept by the researchers and will only be used with your child‟s 

educational team. At no time will videotape be shared with anyone outside of your 

child‟s educational team. At the end of the research session, all videotaped sessions w ill 

be erased. 

If you have any questions about this study please contact Amy Parker by phone (806 742 

1997 x 248) or by e-mail (amy.parker@ttu.edu); or Dr. Devender Banda by phone (806 

742 1997 x 305) or email (devender.banda@ttu.edu).  

You do not have to participate in this research project. If you agree to participate 

you can withdraw your participation at any time. In addition, you can decline to 

answer specific questions.  

Yes, I have read the information above and agree to participate in this study.  

Further, I understand that this is voluntary.  

Student's Name:_______________________________      

Parent‟s Signature___________________________  

 Date:_________________________ 

 

Researcher's Signature      Date 

 

Consent Form Expires on 12-07-2009 
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APPENDIX C 

Photographs of Adapted PECS samples 
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APPENDIX D 

Communication Matrix  

 
 

 
Charity Rowland 

copyright 1990, 1996, 2004 
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APPENDIX E 

Student‟s Likes and Dislikes- Informal Preference Assessment 

 

Likes (list any preferences that you know that the child has) 

 

Dislikes (list any non-preferred items for the child) 

 
1. Cluster student‟s preferences by categories. e.g. motion, scents, textures etc  

2. Identify different activities and routines where these preferences are observed 
3. Identify the child‟s current communication behaviors (how does the child 

show that he/she likes something) 

4. Identify locations where activities take place 

Preferences Activity Current 
Communication 
Behaviors 

Locations where this 
preference is 
observed 

    

Based upon the work of O‟Brien & O‟Brien, 2001  
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APPENDIX F: Trials Form 

Child‟s Name:______________________________________

 Date:_______________________________________ 

TOYS 

Trials Item(s) Presented Item(s) Selected Duration of Play 

    

    

    

    

    

    

    

    

    

 

EDIBLES 

Trials Edibles Presented Edibles Selected Interest in More 

    

    

    

    

    

    

    

    

 

ACTIVITIES 

Trials Activity Observed 
(swing, trampoline, 
rocking toy, therapy 

ball) 

Child‟s Responses Duration of 
Play/Interest 
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APPENDIX G 

Phase I- Learning to Communicate- Coding Sheet 

Dependent Variable for Inter-rater Reliability:  Child’s responses PECS  

Code + for Independent; FP = Full Physical Prompt; PP = Partial Physical Prompt 

Trial # Pick-Up Reach Release Object Cue Activity 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

Copyright, 2001, by Pyramid Educational Products, Inc May be reproduced  



                                            Texas Tech University, Amy Tollerson Parker, August 2009  
 

214 

 

 

APPENDIX H 

Phase II- Distance & Persistence Coding Sheet 

Dependent Variable for Inter-rater Reliability:  Child’s responses PECS  

Trial # Travel to 

Trainer (+, 

FP, PP) 

Distance to 

Trainer 

Auditory 

cues from 

trainer (+, -) 

Object Cue Activity 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

Copyright, 2001, by Pyramid Educational Products, Inc May be reproduced   
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APPENDIX I 

Phase III A- High Preference/Low Preference Discrimination 

Dependent Variable for Inter-rater Reliability: Child’s response- PECS 

Trial # Staff Discrimination 

level 

Negative 

reaction? 

Object Cues Activity 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

Discrimination Level: HP = highly preferred and non-preferred or highly preferred 

and contextually inappropriate 

Copyright, 2001, by Pyramid Educational Products, Inc May be reproduced   
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APPENDIX J 

Phase III B- Discrimination Between Preferred and Multiple Cues 

Dependent Variable for Inter-rater Reliability: Child’s responses PECS  

Trial # Staff Discrimination 

level 2,3,4,5,6 

Negative 

reaction? 

Object Cues Looks 

Inside Book 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

Number of correspondence checks performed:______________ 

% correct__________________ 

Copyright, 2001, by Pyramid Educational Products, Inc May be reproduced   
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APPENDIX K 

Intervention Fidelity Protocol 

Phase I (with modifications for visual impairment) 

1. Assemble the reinforcing items and their matching object symbols for easy 

retrieval. 
2. Position the child and the second person in an area where she can reach for a 

desired item. 
3. Position the object cue in close proximity to the child.  Tap the object cue once or 

twice to help her know that it is present.  

4. Entice the child with the item using auditory cues (such as taps on a surface), 
exaggerated visual cues such as waving or moving the item (to compensate for 

visual impairment) or using olfactory cues such as waving the smells of a food 
item to entice her.  For food items rattle the wrapper or shake the bag.  

5. Wait for the child to reach forward for the desired item. 

6. Offer full or partial prompts for the child to pick up, reach and release object cue.  
7. Wait for child to fully extend her arm towards the researcher who has the desired 

object before exchanging the object cue for the desired item. 
8. Say the word of the item the child is receiving when the exchange is being made.  
9. Praise the child and repeat the name of the desired object.  “Yes, you want the 

mouse pad.”; “Nice asking.” “Mouse pad”; “You love to play with the mouse 
pad”. 

10. Record child‟s responses on coding sheet.  
11. Wait 20-30 seconds for the child to play with the object or eat the edible. Only 

deliver small portions of the edibles. Say the word multiple times to reinforce it as 

the child is playing with the item. 
12. Replace the object cue and tap the cue on the surface to let her know it is there 

(alternating from right and left positioning in front of the child).  
13. Say: “Its my turn for the _____” and remove the item from the child.  
14. Play with the object and make audible taps to entice the child (to let her know that 

you have the object). 
15. Repeat process. 

16. Reinforce word approximations or babbling sounds by saying them back to the 
child. 

 

Number of communication trials for the session: _____________ 

% of time the Communication Partner followed the protocol for this session: __________ 

Length of recorded session in minutes:____________ 

Object Symbol Used:__________________ 

Adapted from Frost & Bondy (2002) 
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APPENDIX L 

Intervention Fidelity Protocol for Phase 2 

(with modifications for visual impairments) 

 

1. Assemble the reinforcing items and their matching object symbols for easy 
retrieval. 

2. Begin distancing during a Phase 1 session when the child has desire for the object.  

3. Move gradually away from the child, letting her know where you are walking to 
in the room. 

4. Entice at a distance with sound cues 
5. Reinforce her use of the object cue within ½ second.  
6. Gradually increase distance. 

7. This child was never asked to travel to her book and then the communication 
partner because of her visual impairments. She always knew where her book was 

(near to her) so she was only traveling to the communication partner.  
 

Number of communication trials for the session: _____________ 

% of time the Communication Partner followed the protocol for this session: __________ 

Length of recorded session in minutes:____________ 

Object Symbol Used:__________________ 
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APPENDIX M 

Intervention Fidelity Protocol for Phase 3 a 

(with modifications for visual impairments) 

 

1. Introduces the child to the object cues by helping her touch the different cues and 
giving them names so she knows what is there.  

2. Uses a highly preferred and nonpreferred cue for discrimination 

3. Position the object cue in close proximity to the child.  Tap the object cue once or 
twice to help her know that it is present. 

4. Entice the child with the item using auditory cues (such as taps on a surface), 
exaggerated visual cues such as waving or moving the item (to compensate for 
visual impairment) or using olfactory cues such as waving the smells of a food 

item to entice her.  For food items rattle the wrapper or shake the bag.  
5. Socially reinforces as the child with visual impairments is using his/her hands or 

residual vision to look/scan/touch cues to find the desired cue.  
6. Socially reinforces the student when she selects the correct cue.  
7. Appropriate reinforcement with requested item 

8. Conducts error correction if necessary (gives non-desired item or moves toward 
un-desired activity, elicits negative response, models correct item doing 

tactual/touch matching touch the desired item and the cue together, prompts, 
distracts, repeats) 

9. Moves objects around on books 

10. Provides auditory cues as to the location of the book or cues.  
 

Number of communication trials for the session: _____________ 

% of time the Communication Partner followed the protocol for this session: 

_____________ 

Length of recorded session in minutes:____________ 

Object Symbol Used:__________________ 
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APPENDIX N 

Intervention Fidelity Protocol for Phase 3 b 

(with modifications for visual impairments) 

 

1. Introduces the child to the object cues by helping her touch the different cues and giving 
them names so she knows what is there. 

2. Uses more than one preferred item. Indicate level of discrimination on sheet 2-3-4-5-6 
3. Position the object cues book in close proximity to the child.  Tap the object cue once or 

twice to help her know that it is present. 
4. Entice the child with the item using auditory cues (such as taps on a surface), exaggerated 

visual cues such as waving or moving the item (to compensate for visual impairment) or 
using olfactory cues such as waving the smells of a food item to entice her.  For food 
items rattle the wrapper or shake the bag. 

5. Socially reinforces “looking” or using hands to touch to find the correct cue. 
6. Socially reinforces “looking” inside of the book with hands and using hands to find the 

desired cue. 
7. Socially reinforces the student when she selects the correct cue. 
8. Appropriate reinforcement with requested item 
9. Conducts error correction if necessary (gives non-desired item or moves toward un-

desired activity, elicits negative response, models correct item doing tactual/touch 
matching touch the desired item and the cue together, prompts, distracts, repeats) 

10. Moves objects around on books 
11. Teaches looking inside of book (during part of the session) 
12. Provides auditory cues as to the location of the book or cues. 
 

Number of communication trials for the session: _____________ 

% of time the Communication Partner followed the protocol for this session: _____________ 

Length of recorded session in minutes:____________ 

Object Symbols Used:__________________ 
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APPENDIX O 

Adapted PECS for My Child/Student with Visual Impairment-  

 Social Validity 

 

Please share your perception of the Adapted PECS intervention for your child.   

Thank you for your support of this study.  

Item 
Strongly 

Agree 
Agree 

Neutral Disagree 
Strongly 

Disagree 

1. Adapted PECS (using 
parts of objects) is an 
acceptable 
communication 
intervention for 
students who have 
limited expressive 
language with visual 
impairments. 

5 4 3 2 1 

2. My child's/student‟s 
communication 
challenges justified the 
use of adapted PECS. 

5 4 3 2 1 

3. I am willing to use this 
intervention with my 
child/student. 

5 4 3 2 1 

4. This intervention does 
not have bad side 
effects for my 
child/student . 

5 4 3 2 1 

5. I liked this 
intervention process. 

5 4 3 2 1 

6. This intervention was a 
good way to build the 
child's communication 
abilities. 

5 4 3 2 1 
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What Worked: What Didn’t Work: 

 

 

 

 

 

 

 

 

 

 

Describe Your Child’s/Student’s  Communication Challenges: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Describe Any Changes in Your Child’s /Student’s  Behaviors When Using Adapted PECS: 

 

 

 

 

 

 

 

 

 

 

 

 

7. Overall, this 
intervention helped 
my child/student .  

5 4 3 2 1 

8. I would recommend 
this intervention to 
another parent or 
teacher for a similar 
student. 
 

5 4 3 2 1 


