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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

Many parents, teachers, and caregivers are concerned 

about the lack of development of communication in severely 

and profoundly multihandicapped young children (Eraser & 

Grieve, 1981). Mothers, in particular, report feelings of 

helplessness when they do not see progress in their child 

in response to the care they give (Fraiberg, 1979a, 

1979b). Communication promotes an emotional bonding 

between mother and child that is necessary for healthy 

development in children (Ainsworth, 1979; Snow, 1977). 

Consequently, when mothers do not observe any response to 

their actions toward their child, the frequency and quality 

of their own responses drops significantly (Conti-Ramsden &. 

Friel-Patti, 1983; Cross, 1977; Rowland, 1984). Possible 

results of these phenomena are a reduction in the amount of 

interaction, a limitation in the quality of interaction, 

and a resulting reduction in the opportunities for learning 

provided to the child. 

An important factor in a child's learning to 

communicate is that the environment supports the use of 

signals that have very low levels of signification 

(Halliday, 1975a; John-Steiner & Tatter, 1978). Pierce 
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(MS. 292.000008; MS. 130) offers a system of logic that 

holds that higher level signs are synergistically generated 

from the use of lower level signs. This logic is 

represented by Bates, Benigni, Bretherton, Camaioni, & 

Volterra (1979) when they discuss the normal development of 

language as progressing from simple word combinations to 

more complex spoken language. Further, it is acknowledged 

that spoken language precedes the acquisition of written 

language in normally developing individuals (Easterbrooks, 

1985; Eisner, 1982; Halliday, 1975a). 

Education assumes a two way interaction between 

people. It requires effective communication between the 

teacher and the student. Communication is an inclusive 

term that encompasses all behavior generally used for the 

transfer of information (Bricker, 1987). This process is 

more complex and more difficult when dealing with the 

problems presented by handicapping conditions. Many times, 

the students are limited in their motor, sensory, and 

cognitive ability to produce "generally" used behaviors 

(Bigge, 1982). The challenge to educators is to respond to 

the child who has difficulties and limitations in a way 

that maximizes the child's potential for learning. This 

challenge is no more clearly evident than when working with 

very young multihandicapped children. 

Most of the methods and materials for assessing and 

teaching multihandicapped students have been developed from 



the extensive information available about normal infants 

and children. However, special educators who face the 

specific problems of working with children with multiple 

handicaps have few resources because the methods and 

materials developed with normal populations do not 

necessarily match the way children with handicaps learn 

(Arwood, 1983) . 

Parents and teachers of young multihandicapped children 

are often at a loss as to how to help the child develop 

language concepts and verbal ability. In this quest to 

determine how to structure communication and language 

development of a multihandicapped young child, many avenues 

have been explored (Clark & Clark, 1977). Cognition, 

conceptualization, motor skill, and nonverbal behaviors 

commonly seen in normal children's development have often 

been the basis for testing and educational programming for 

the multihandicapped child (Ray, O'Neill & Morris, 1983). 

There is often no differentiation, however, between 

indicators appropriate for normal populations and 

indicators appropriate for specialized populations. 

Many instruments have been devised to assess the 

variety of behaviors that are assumed to be vital to the 

development of speech and language. Some of the most 

widely used are Environmental Language Inventory 

(MacDonald, 1978); Pre-Speech Assessment Scale (Morris, 

1982); Sequential Inventory of Communication Development 



(Hedrick, Prather, & Tobin, 1975); and Gestural Approach to 

Thought and Expression (Langley, 1980b). The underlying 

premise of many of these instruments is the necessity for 

certain levels of physical and cognitive development before 

communication can take place. Some, such as the Pre-Speech 

Assessment Scale (PSAS) (Morris, 1982), assume that motor 

skills are the essential predictor of speech development. 

The PSAS meticulously evaluates feeding behavior, 

swallowing, sucking, biting and chewing, respiration-

phonation, and the muscle action used in sound play. Other 

tests evaluate the child's conceptual and cognitive level 

of functioning to predict communication level. Examples 

are Sequential Inventory of Communication Development 

(Hedrick, Prather & Tobin, 1975) and Muma Assessment 

Program (Muma & Muma, 1979). 

Teachers are required by federal law P.L. 94-142 to 

include within each child's educational plan appropriate 

learning activities that will accomplish the goal for 

language/communication development. A problem arises when 

the results of a variety of tests place a child on a very 

low level of language/communication achievement. The only 

alternative for teaching, based on developmental scales, 

seems to be to model sequences of behaviors that occur in 

normally developing infants. Handicapped children can 

spend years in the educational system being stimulated to 

babble and imitate sounds, having their own sounds repeated 



back to them for stimulation and reward, with no clear 

indication of progress. 

It has been demonstrated that severely multihandicapped 

children can make progress, using behavioral techniques, in 

performing specific language or communication tasks. For 

instance, Guess (1980) demonstrates that severely retarded 

adolescents can be trained to transform "er" words into 

"ing" words and use them in a syntactically correct 

sentence (e.g., The farmer is farming). This behavior was 

carefully generalized across persons and locations. Guess 

does not, however, indicate that this new behavior had any 

functional meaning to the students nor any usefulness other 

than for demonstration. 

Cognition alone does not account for whether or not 

normal communication patterns develop (Easterbrooks, 

1985). One of the other factors that plays a significant 

role in determining the quality of a child's communication 

is the number of communication attempts a child makes that 

are successfully completed. A completed communication 

attempt is one that gains some response or consequence from 

a receiver. When a child makes a communication attempt 

(initiates communication), a response or consequence from a 

receiver (listener) is crucial to the development of the 

child's language. When the number of responses to a 

child's communication attempts are limited, the quality of 



the child's communication is shown to be limited 

(Fraiberg, 1979). 

These concepts are taken from language and child 

development literature and are consistent with the current 

knowledge of learning represented in behavioral 

literature. For example, antecedent events are decisive in 

retarded children's successfully learning self-help skills, 

such as using public transportation and appropriate social 

behavior in restaurants (Bigge, 1982; Snell, 1987). Both 

Bigge (1982) and Snell (1987) note that students who are 

taught bus boarding or ordering from a menu in mock setups 

seem to be unable to carry the experience over to actual 

practice. 

Demonstrations for social skill training evidently do 

not provide an adequate representation of the environmental 

information that is available to the student in the real 

setting. The student is subsequently unable to interpret 

and use all the information to respond appropriately. 

These examples from Bigge (1982) and Guess (1980) 

demonstrate that more than the cognitive ability to learn a 

predetermined skill is necessary to achieve a functional 

use of language. The consequences of (or responses to) 

students' verbalization must be appropriate in the context 

in order for the students to develop functional language 

which is appropriate in context and which achieves the 

consequences or responses they intend. 



The lack of progress commonly experienced in work with 

multiply handicapped students is frustrating to the teacher 

and child. Unfortunately, lack of interaction and other 

avoidance behaviors on the part of the teacher, often 

develop even though it is common knowledge that the 

educational process requires effective communication 

between teacher and child for the student to learn. 

Effective communication can be identified by the nature 

of the interaction between the educator and the student. 

Teachers know there is learning when they see a change in 

the interaction, and they search for practices which will 

provide for progress. 

Importance of the Study 

This study addresses the problem of what methods to use 

to develop and enhance language in visually 

impaired/multiply handicapped young children in order to 

improve their learning environment. There is a need to 

further study the communication and interaction between 

teachers and young multihandicapped children. When there 

is a limitation in communication, learning is limited and 

the child fails to progress over the years. 

Purpose of the Study 

This study investigated methods of interaction of 

teacher with student in an attempt to identify means of 
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effectively increasing the child's interaction with the 

environment in a meaningful way through communication. 

Research Questions 

The research questions this study attempted to answer 

are: 

1. What are the effects of giving consequences to 

preselected communication behaviors? 

2. What are the effects of giving consequences to 

child specific behaviors? 

3. Will the effects of giving consequences to 

preselected communication behaviors be the 

same as the effects of giving consequences to 

child specific behaviors? 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Interaction Variables in Communication 
Development of Severely/Profoundly 

Handicapped Children 

Extensive research and observation time has been 

devoted to various aspects of mother and child interaction 

(Bateson, 1979; Brown, 1977; Snow, 1977). Studies on 

bonding between mother and infant support the notion that 

more than routine management of nutritional and physical 

care is needed to promote the development of infants and 

children (Ainsworth, 1979; Mitchell, Gorrell, & Greenberg, 

1980). Reports following World War II indicate that 

infants maintained in a physically safe environment and 

given adequate physical care and diet suffer severe delays 

in cognitive and physical growth and even death in the 

absence of a consistent, responsive caregiver (Brazelton, 

1979). 

Recent issues in child welfare concerning permanency 

plans for children in out-of-home care focus attention to 

similar observations that inadequate responsiveness of 

caregivers to a child often results in the child exhibiting 

symptoms of the "Erasmus Syndrome," which is defined by 

poor growth, developmental delays and reduced affect 
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(Brazelton, 1979). Mitchell, Gorrell, and Greenberg (1980) 

describe infants in primary care facilities who exhibit the 

symptoms described by Brazelton (1979), and give their 

condition the diagnostic name of "Failure to Thrive" 

infants. 

Mother/Child Interaction 

Strategies of Mothers 

Within the last ten years, considerable interest has 

been focused on mother and child and their individual 

behaviors as these behaviors relate to the development of 

language and cognition (Bates et al., 1979; Bruner, 1981; 

Snow & Ferguson, 1977). There is a general assumption that 

the indicators of a child's cognitive development will 

predict his or her language/communication development. 

Some early investigations tend to focus on the strategies 

that mothers use in interacting with their child rather 

than on the child's responses. 

Maintenance of Interaction 

The terms joint attention and maintenance of 

interaction generally imply that two individuals are 

attending to the same object or action which creates a 

diexis or a purposeful exchange of information between two 

people regarding a third object or event (Bateson, 1979). 

However, it is well documented that maintenance of 
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interaction can occur within a dyad, that is, between two 

individuals, without referring to any other person, object, 

action or event. For example, when an infant gazes at 

mother as she talks to the infant, the child's behavior can 

cause the mother to increase the variety of her actions. 

The infant is receiving consequences for a behavior that is 

being interpreted by the mother. 

Some of the strategies that mothers use serve to help 

maintain interaction with the child. These strategies also 

appear to develop and enhance the child's language skills. 

Clark and Clark (1977) identify characteristics of 

mothers of children who exhibit higher levels of certain 

cognitive skills or more verbal language. One of the 

significant variables is the content of the mother's speech 

(Brown, 1977). Bruner (1981) indicates that mothers' 

repeated use of selected frames (such as "where's ?" 

and "that's a ," filled with appropriate words 

representing the "here and now" of the child's environment) 

successfully presents a relevant lexical tag or word for 

their children. These phrases are enunciated with clarity, 

and include exaggerated intonation and heavy stress on the 

inserted word. Brown (1977) suggests that language 

addressed to children in this characteristic manner serves 

as a miniature language lesson that is motivated by 

affection and a desire to retain the child's attention. 
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Joint Attention 

Joint attention is a focus between speaker and listener 

on a mutual topic. Communication is predicated on some 

mutual focus (Bricker & Carlson, 1982; Bruner, 1975a). 

Joint attention to objects, actions and events within a 

child's environment is identified as a significant point at 

which communication behavior in a prelanguage child readies 

the child for more specific information about things 

(Bruner, 1981). Recent studies indicate that joint 

attention is the most predictive prerequisite to increasing 

vocabulary in a child (Bruner, 1981; Howe, 1981; Weeks, 

1979) . 

There is evidence supporting the notion that 

maintenance of joint attention is related to object 

permanence (Bruner, 1975a). Object permanence is a term 

used to describe the ability to demonstrate (usually by 

removing barriers or coverings) that the child knows an 

object still exists even though it is out of the child's 

sight. For instance, a child can pull the string attached 

to a covered toy to bring the toy within reach. Means-

end/causality is a term denoting that children demonstrate 

that they know the relationship of some objects and 

actions. 

Uzgiris and Hunt's Assessment in Infancy: Ordinal 

Scales of Psychological Development (1975) defines stages 

of development based upon Piaget's observations of 
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cognitive development. Maintenance of joint attention 

through two or three communication exchanges occurs in 

normally developing infants about the same time that the 

development of object permanence and means-end/causality 

reach stages V and VI (Gratch, 1980). Stages V and VI are 

typically evident in the infant's eighth month. 

Importance of Child's Participation 

The results of numerous studies indicate that the child 

plays a significant part in the display of language that is 

presented (Brown, 1977; Ferguson, 1977; Halliday, 1975b). 

Authors such as Snow (1977) look at the child's role in the 

dyad. Snow (1977) speaks of mothers "fine tuning" their 

interactions to meet the child at the child's own level of 

ability and interest, yet adding a little more to sustain 

the teaching aspect of the exchange. Several studies seem 

to suggest that children almost control the level of 

messages directed to them (Bateson, 1979; Chappell & 

Sander, 1979). The interest in children's participation in 

regulating exchanges with those around them has prompted a 

variety of studies in a broad range of fields. 

Neonatology, sociology, linguistics, physiology, and 

physics contribute significantly to our knowledge of the 

ways infants communicate (Bullowa, 1979). 
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Infant Behaviors 

Some infant studies reveal a broad range of behaviors 

that even neonates have available to indicate responses to 

the environment. 

Brazelton (1979) discusses a large variety of nonverbal 

communicative behaviors that he observes infants to use in 

meaningful interaction with environmental stimuli. These 

behaviors include body orientation, head orientation, motor 

activity of hands, arms, trunk, and legs. Gaze, 

vocalizations, smiling and crying are included as 

communicative behaviors as well. These behaviors are 

representative of observable responses noted by other 

researchers and reported by mothers (Bateson, 1979; 

Lipsitt, 1977; Thoman, 1977). 

Interpreting Early Communicative 
Behavior 

Because infant behaviors are nonverbal, they require 

that an interpretation or meaning be assigned to them by 

people in the environment. Arwood (1983) describes a 

typical interaction between infant and mother that 

illustrates the method mothers use to assign meaning to 

actions: 

If the child kicks rhythmically during the 
changing of a diaper, the parent usually 
interprets this movement as a sign of relief and 
assigns a positive feeling to the act for the 
child. With this assumption, the parent talks 
pleasantly to the child, using a higher-pitched 
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intonation pattern and shorter utterances while 
smiling. The child looks at the change in the 
adult's face and the parent assigns the notion of 
understanding and recognition to the child, 
(p. 75) 

Arwood's point that the parent "assigns a positive 

feeling ..., and assigns the notion of understanding" to 

the child is significant. It is clear that the child's 

original behavior does not include intent, but, through the 

interaction over time, the child does learn to express 

intent. These early signaling behaviors can be the 

undifferentiated motor patterns of very young children 

before they are refined into obviously purposeful movements 

(Lipsitt, 1977; Thoman, 1977). 

Undifferentiated movements are actions that are not 

directed toward any particular object or person. The above 

illustration demonstrates that undifferentiated movements 

are used by the parent as opportunities to assign meaning 

for the child. For example, sixteen-week-old infants may 

move both of their arms in a circular action when a toy is 

dangled in front of them. Typically, the parent will 

respond by assigning a variety of meanings to the infant's 

movement. The parent may feel that the child enjoys the 

dancing toy and will continue the action. Another 

interpretation may be that the infant wants to hold the 

toy, so the parent would place the toy in the infant's 

hand. With either interpretation, the child has impacted 
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the environment and received meaningful, natural, 

environmental consequences. 

The handicapped child is often at a disadvantage 

because many of the child's responses to stimuli are 

unusual. For instance, children with spastic or athetoid 

types of cerebral palsy may respond to a toy that is moved 

in front of them by arching their bodies, clenching their 

fists, retracting their forearms, and turning their heads. 

These movements are often given a negative interpretation 

by mothers. The toy will be withdrawn because the mother 

interprets the motor response to mean that the child does 

not want the toy or that the child does not like the toy. 

When a baby remains stiff while being held, it is commonly 

interpreted to mean that the infant would be more 

comfortable in bed. It is also common for mothers to feel 

that the child does not like to be held, so the child is 

left alone. As handicapped children continue to receive 

fewer and fewer opportunities for natural environmental 

consequences for their actions, opportunities for learning 

greatly decrease. It is through receiving environmental 

consequences, not just stimulation, that the handicapped 

child learns. 

Perceptual Origin of Feature Detectors 

Inquiries into the perceptual origins of seemingly 

unlearned responses reveal that normal newborns exhibit 
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behaviors which are quite well coordinated and which are 

self-synchronous (Bateson, 1979). Adults often respond to 

these patterned behaviors exhibited by the infant who has 

been addressed by an adult (Eimas, 1975; Eisenberg, 1976). 

The infant's behaviors are a response to stimuli, but they 

are really not differentiated as are the stylized movements 

of adults. 

Eisenberg (1976) notes a variety of specific auditory 

stimuli that produce observable activity in infants. 

Garnica (1977) presents her study of prosodic and 

paralinguistic features of speech to young children that 

are somewhat parallel to Eisenberg's non-speech research 

findings. Prosodic features include pitch, stress and 

quantity. Acoustic correlates are duration, fundamental 

frequency and intensity. These variations in rhythms, 

pauses, and stress are all observed to prompt attending 

behaviors or communicative responses from the children. 

Garnica's work demonstrates that the features of speech 

carry meaning to children well past the neonatal stage but 

serve similar functions. The results indicate that: 

1. The average fundamental pitch of the 
speaker's voice is higher to the two-year-old than 
to the five-year-old. 

2. The frequency range of the speaker's 
voice is greater to the two-year-old and to the 
five-year-old in comparison with the speech range 
to the adult listener. The expansion occurs at 
the high end of the range. 

3. Speech to the two-year-old contains 
instances of rising sentence final pitch terminals 
in sentences where the grammatical form would 



18 

normally dictate a falling pitch (e.g., 
imperatives). This feature is absent from speech 
directed to the adult listener. 

4. Whispered parts of sentences appear in 
speech directed to the two-year-old. This 
characteristic is absent from speech directed to 
the adult listener and to the five-year-old. 

5. The duration of certain content words is 
prolonged in the speech to the child listener as 
compared to that to the adult listener. For 
instance, in puzzle task sentences, the verbs and 
the color terms had longer durations in speech to 
the two-year-old than to the adults. Only the 
duration of the color terms was affected in speech 
to the five-year-old. 

6. Speech directed to the two-year-old 
contains many cases of more than one instance of 
primary stress assigned within a sentence unit. 
This feature is absent in speech directed to the 
five-year-old and to the adult. (Garnica, 1977, 
pp. 80-81) 

Visual perception skills function in similar ways to 

allow neonates to interact significantly with the 

environment (Sander, 1978). Very young infants demonstrate 

preference for figures representing faces, and become upset 

when figures show facial features to be disordered 

(Bateson, 1979 ) . 

Filers, Gavin and Oiler (1982) consider these very 

early abilities as "feature detectors" that seem to fit the 

child to his particular environment. They report that all 

infants in cross cultural studies are able to distinguish 

speech sounds in the language of their culture but can not 

necessarily distinguish verbal language that is culturally 

different. 

Recent research results indicate that higher pitch in 

speech directed to children is not a universal feature 
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(Ratner & Pye, 1984). A wide variety of languages, such as 

Arabic, Spanish, Marathi, and Latvian, use a higher pitch 

when addressing prelinguistic babies. The Quiche Mayan 

culture characteristically uses a lowered pitch range to 

designate speech to children. Ratner and Pye (1984) 

indicate that the function and purpose of designating a 

special register for children in that culture is 

essentially the same as other cultures that designate high 

registers for children. This information is compatible 

with the notion that "feature detectors" are available 

universally in children. 

Mother/Handicapped Child Interaction 

Information regarding handicapped children and their 

mothers is sparse when compared to the large body of work 

compiled on the mother and normal infant/child. There is, 

however, some information available regarding certain 

populations. 

Down Syndrome 

Down syndrome is the result of a genetic error that 

causes an extra chromosome to be reproduced in every cell. 

Children with Down syndrome have specific identifying 

physical characteristics, such as a simian (straight line) 

crease in their palms and a slight slant to the eyes 

(Harley, 1983). Mental retardation is also associated with 
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the syndrome, although the range of intellectual ability 

varies greatly within the group (Snell, 1987). 

Young children with Down syndrome have been the most 

frequently studied in the mother/handicapped child dyad 

within a naturalistic setting (Conti-Ramsden & Friel-Patti, 

1983; Koenig & Mervis, 1984). These studies indicate that 

mothers of Down children interact with them more like 

mothers of normal children than mothers of other types of 

handicapped children. 

Blind Children 

Fraiberg (1977, 1987) discusses her longitudinal 

studies of infants blind from birth and describes their use 

of signaling behaviors at a prelinguistic level, with most 

of her observations centered on the child's behavior rather 

than the dyadic interaction. She concludes that in most 

developmental milestones for communication, blind infants 

lag behind sighted peers. 

Rowland (1984) examines preverbal communication of 

blind infants and their mothers from a perspective similar 

to Bates et al. (1979) in their study of normal infants and 

their mothers. In both of the studies, the researchers 

focus on the amount and type of communication that mothers 

direct toward their children and report the number of 

smiles, gestures and vocalizations the children produce. 

In Rowland's report, mothers of blind multihandicapped 
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infants direct fewer verbalizations to the child, give less 

time for the response of the child, and expect fewer 

responses. The mothers ignore some gestures and 

vocalizations by directing more verbalization to the child 

or by looking away. In other words, the mother 

demonstrates that she does not expect the child to affect 

her actions. Rowland notes also the low frequency of 

smiles, gestures and vocalizations that the blind children 

demonstrate. 

Fraiberg (1979a, 1979b) indicates that the benefits to 

the baby and mother of an awareness of previously unnoticed 

behaviors are demonstrable in all developmental areas. The 

required intervention includes identifying behaviors that 

are already available to the child and then giving 

consequences for the behavior. A consequence might be 

removing a toy or returning a toy after the child makes a 

hand flutter or increases the rate of respiration. Either 

behavior can be interpreted as an "I'm interested" signal. 

Identifying small movements in the hand of a blind child 

after a toy drops as "I want" behavior changes the 

perception that the child is not interested or that the 

child does not remember the toy. 

Severely/profoundly Multihandicapped 

Leudar (1981) details communicative signal behavior 

present in severely/profoundly multihandicapped 
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individuals. He constructs a framework to support the 

notion that the communicative environment of the mentally 

retarded is distorted in that they are not given the 

opportunity to experience natural social consequences to 

their communication attempts. Vygotsky (1930/1978) holds 

that functional use of a sign in a way that obtains 

consequences from the environment creates increased use of 

the sign. Frequent use of a sign creates a need to refine 

the sign system, creating more signs. 

Leudar uses information about signs and semiotics much 

as do Bates et al. (1979), and Fraiberg (1979a). However, 

Bates et al. (1979) focus on carefully categorizing the 

level of communication behaviors as either indexes or 

symbols. Fraiberg (1979a) and Leudar (1981) emphasize that 

the consequence or response a child receives has more 

implications for communication development than does the 

particular level of communication behavior the child is 

using. Vygotsky's theory of social application appears to 

support Leudar's (1981) point that the environment and the 

people in it assign meaning to behaviors they observe in 

individuals and determine the success of a communication 

attempt. 

Autistic Children 

Condon (1979) studies autistic children's syncretic 

movements to speech in much the same way he observes 
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neonates. He demonstrates that, allowing for a prescribed 

response delay to an auditory or visual stimulus, the 

child's movements create the same synchrony seen in 

neonates. His study supports the idea that there are 

physiological feature detectors that can produce behaviors 

that can be functional for communication if the environment 

recognizes them. 

Fraser and Grieve (1981) give anecdotal accounts of 

"untestable" children whose mothers or constant caregivers 

know what they want when, to other observers, they are 

seemingly without communicative behaviors. Extensive 

measurement of the volume, intensity, frequency, and 

duration of cries of these profoundly retarded children 

have been studied by Fraser and Ozols (1981) who note that 

experienced caregivers familiar with the cries of a 

particular child are able to determine the needs of the 

child, but not as well as the mother of the child. 

However, the cries alone are not reliable determiners of 

need even for the mothers. The mothers need to see all of 

the child's indicating behaviors to assign meaning 

accurately (Fraser & Ozols, 1981). 

This evidence seems to support the idea that 

communicative behaviors must be interpreted in the context 

of their occurrence and that the success of the 

communication behavior depends upon the interpretation of 

people in the environment. 
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Summary 

Studies repeatedly indicate that a variety of severely 

handicapped children demonstrate behaviors that can 

function as communication indicators when identified by 

careful observation. The use of behavioral changes other 

than oral language as signals of sensory response requires 

that the observer interpret the response and assign a 

meaning to it. In the example of a doctor shining a light 

in the pupil of a patient, the doctor is expecting an 

observable response and is prepared to assign meaning to 

either the presence or absence of an observable pupillary 

response. When an observer overlooks change in the child, 

and therefore does not interpret the behavior as 

meaningful, the number of opportunities the child has to 

receive natural consequences for his action is reduced. 

The observation has been made by several authors that 

awareness of previously unnoticed behaviors leads to 

changes in the communication dyad. The communication 

behaviors must be interpreted in the context of their 

occurrence, and the success of the communication behavior 

is dependent on the interpretation of people in the child's 

environment. 

A realistic starting point for intervention strategies 

can be found in a combination of the theoretical 

perspectives advanced by Vygotsky (1930/1978) and Bates 

et al. (1979), and the empirical studies such as those 
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reported by Condon (1979), Leudar (1981) and Frazer and 

Ogols (1981), which document a variety of behaviors--some 

common, some unusual--available to even severely 

handicapped children. 



CHAPTER III 

METHODOLOGY 

A review of the literature related to the development 

of communication in the severely multiply handicapped child 

suggests several avenues of research. This chapter 

addresses the methodology used to study the questions posed 

in Chapter I. 

Experimental Design 

This study utilized a single-case alternating 

treatments design (Kazdin, 1982; Tawney & Cast, 1984). The 

treatments were alternated in 10-minute units within 

20-ininute sessions after the baseline data were collected. 

Single-Case Research Design 

Single-case research design has been demonstrated to be 

applicable to low incidence populations (Foxx & Azrin, 

1973; Connell & Thompson, 1986; Correa, Poulson, & 

Salzberg, 1984; Switzky, Ludwig, & Haywood, 1979). This 

design allows interested investigators to learn more about 

unique individuals in low incidence categories in which 

traditional group mathematically-derived statistics of 

probability are invalidated (Connell & Thompson, 1986). 

26 
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Kazdin (1982) states that "single-case designs can be 

evaluated in their own right as a methodology to contribute 

to applied and experimental work" (p. 12). Because most 

professionals are interested in changes in individuals that 

they are working with more than in groups of individuals, 

there has been a gap in applying information gained from 

group design clinical research (Tawney & Cast, 1984). 

Single-case designs offer the advantage of treatment 

evaluation within the natural circumstances in which they 

are implemented rather than in research settings 

(McReynolds & Thompson, 1986). In other words, the 

treatment can be classroom based (Tawney & Gast, 1984). 

Alternating Treatments Design 

The alternating treatments design has several 

advantages. One advantage is that a stable baseline is not 

required before interventions can be introduced (Barlow & 

Hersen, 1984; Kearns, 1986; Tawney & Gast, 1984). This 

fact is particularly attractive when dealing with a 

population of children who may show great variability from 

day to day (McReynolds & Kearns, 1983; Switsky, Haywood, & 

Rotatori, 1982; Switzky, Ludwig, & Haywood, 1979). Kearns 

<1986) states the following: 

The inclusion of a baseline phase is not required 
to conduct an Alternating Treatment Design study. 
However, incorporation of a baseline phase prior 
to the alternating treatments phase provides an 
additional measure of experimental control by 
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permitting a comparison of no treatment (baseline) 
and treatment conditions. (p. 211) 

McReynolds and Kearns (1983) note several options 

available to the researcher for defining an adequate 

baseline when the behavior measured in the baseline varies 

from one measurement period to another. First, it is 

possible to set limits as to the amount of variability to 

be tolerated. The amount of variance selected is dependent 

on the behavior studied. At one time variability within a 

range of 5% to 10% was recommended (Kazdin, 1976), but 

investigators no longer insist on these limits, allowing 

greater flexibility (Tawney & Gast, 1984). 

McReynolds and Kearns (1983) report several 

communication studies which use greater flexibility in 

determining the stability of their baselines. They state 

that a certain amount of variability is unavoidable if 

treatment studies are to be conducted (p. 92). 

In all cases, the degree to which a baseline is 

continued past the minimum three measures depends on 

several factors: (1) how crucial it is to begin treatment 

because the behavior cannot be allowed to continue 

indefinitely; (2) whether the investigator, from past 

experience with the disorder, has any expectation that the 

behavior will stabilize; and (3) whether extended 

measurement of the behavior will in itself function to 

change the behavior (McReynolds & Kearns, 1983, p. 93). 
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One reason a minimal baseline was used in this research 

project was that extended time in the research setting 

involved in the baseline condition was felt to be 

detrimental to the child. Extended time in which only 

spontaneous communication behavior of the child would be 

ignored, or at best only coincidentally given a 

consequence, could lead to extinction of communication. 

Another reason for a minimal baseline was that the 

investigator, through past experience with the 

communication of visually impaired/multihandicapped young 

children, did not have any expectation that the behaviors 

being counted would stabilize. From past experience with 

the subjects, the students' teacher did not have any 

expectation that the behavior would stabilize, either 

(D. Perrin, personal communication, January, 1987). The 

student's teacher reported considerable day to day 

variability in the students due to changes in their health, 

the lives of their families, and their own unique 

neurological makeup. 

A second advantage of the alternating treatments design 

is that behaviors do not need to be reversed to demonstrate 

the effectiveness of the intervention. Alternating the 

treatment conditions accounts for fatigue and practice 

effects, as well as providing a comparison to demonstrate 

the effectiveness of each treatment. 
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A third advantage is that early termination of a study 

is less critical with alternating treatments because 

differences in intervention effects are typically evident 

early in the investigation if they occur at all (Tawney & 

Gast, 1984, pp. 317-318). 

Although the alternating treatments design does 
not permit unequivocal conclusions regarding 
treatment effectiveness (McReynolds & Kearns, 
1983), it does provide a viable means of comparing 
the relative effectiveness of different treatment 
methods. . . . This single-subject experimental 
design provides the clinician with an objective 
means of conducting a treatment-treatment 
comparison and determining which treatment is most 
effective for a given client. (McReynolds & 
Kearns, 1986, p. 211) 

Operational Definitions 

Speech Act 

When communication uses language (spoken, written, or 

signed), an attempt that achieves a consequence is called a 

Speech Act (Austin, 1962; Searle, 1969). However, Dore 

observes children at the prelanguage level successfully 

receiving environmental consequences for their use of 

refined gestures and one or two word vocalizations. Dore 

(1973) describes Primitive Speech Acts, which are defined 

as: 

any linguistic utterance that is performed by a 
child during the stage of his development when he 
produces only one linguistic form at a time. Such 
acts, like adult speech acts, occur only in speech 
events. (p. 97) 
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Speech Event 

Dore (1973) describes the notion of a speech event as 

follows: 

The term speech event will be restricted to 
activities, or aspects of activities, that are 
directly governed by rules or norms for the use of 
speech. An event may consist of a single speech 
act, but will often comprise several. It is of 
speech events and speech acts that one writes 
formal rules for their occurrence and 
characteristics. (p. 56) 

Communication Act 

A communication act was defined for this study as an 

interaction in which a behavior achieves a consequence; it 

must be assigned a meaning by the interpretant (who is the 

determiner of meaning in any given message, whether verbal 

or nonverbal) (Arwood, 1983); and, it always involves a 

shared context and topic (Figure 1), 

Natural Consequences 

Natural consequences for the child's observable 

behaviors in treatment conditions B and C were defined as 

tactile and auditory sensory experiences with the object 

and the researcher. For example, when the child responded 

with a smile when a toy was rattled, the researcher placed 

the toy in the child's hand and helped the child shake it 

while addressing contextually appropriate melodic speech to 
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PRE-LANGUAGE X - LANGUAGE -> 

COMMUNICATION ACTS PRIMITIVE SPEECH SPEECH ACTS 

g signs 
body orientation 
gaze 
vocalizations 

differentiated 
gestures 

a few words 

predominance 
of two and 
three word 
utterances 

Figure 1 
Overview of Language Acquisition 
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the child. The experience with the object and the 

researcher were appropriate natural consequences. 

Smiles 

Smiles included large grins or small grins that caused 

the mouth to be partially open and the mouth corners to 

turn up (McGrew, 1972). 

Gestures 

Gestures included movements of one or both arms, hands, 

feet, legs, or the head (Lake, 1985). A gesture was 

considered a single behavior even when the child's gestural 

response was a combined response including more than one 

body part at a time. 

Vocalizations 

Vocalizations were defined as any audible sound made by 

the child. Crying, laughing, and audible sighing were 

included, but audible breathing caused by wheezing or 

mucous rattle, choking, sneezing, hiccuping and burping 

were excluded. 

Tumbleform Chair 

A tumbleform chair is a piece of adaptive equipment 

made of dense foam and curved to support the child's head, 

trunk, and hips (Figure 2). A wedge form is shaped into 
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Figure 2 
Photograph of Tumbleform Chair 
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the seat of the chair to keep the child from slipping out 

of the seat and also to keep some children's legs from 

scissoring because of their high muscle tone. This chair 

can be adjusted to accommodate a child from a supine 

position to an upright position by adjusting the chair's 

attachment to its wedge-shaped base. The foam is molded 

and provides a firm support, yet has more give than a 

wooden form. Shoulder and hip straps secure the child in 

the chair. 

Subjects 

The 4 subjects who participated in this research 

project were students in a private day school for the 

severely/profoundly handicapped in an urban West Texas 

city. They were selected on the basis of similarity of 

cognitive ability (four or five standard deviations below 

the mean, meeting Texas Education Agency (1983) guidelines 

for classification as severely/profoundly handicapped) and 

similar functional vision as assessed using the Functional 

Vision Inventory (Langley, 1980a). 

All of the students at the day school were non

ambulatory. All children could perform gestural behaviors 

in a variety of combinations. However, most of the 

children had specific gestural behaviors or combined 

gestural behaviors that they used most frequently. 
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Males were used because similar females were not 

available. The children ranged in age from 3 to 7 years 

old. The children had no history of hearing loss. 

All of the children received medication to control 

seizures. Seizure behavior was noticed in only one child. 

Subject 3, during the testing procedures. Each child's 

medication level was stable throughout the period of the 

research project, so there was no within-subject 

variability due to changing medication levels. 

Subject 1 was 6 years old when the research project 

began. He had been a student at this private day school or 

in a similar classroom in a nearby rural town since he was 

1 year old. His medical diagnosis included cerebral palsy 

(spastic, severe hypertonicity), cortical blindness, and 

seizure disorder. Subject 1 had 90 degree skeletal 

contractures at the elbows, and reduced range of motion at 

the shoulders, hips, and knees resulting from extreme 

hypertonicity. He exhibited few physical movements and was 

essentially frozen in the position in which he was placed. 

He could, however, move his head, arms, legs, hands and 

feet. Eye movement, blinks, and jaw movements seemed to be 

his most frequent motor movements. Crying and vocalized 

sound were infrequent. The teacher had stated that one 

particular teacher's aide could coax Subject 1 to smile 

when talking to him about his mother. 
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The child specific communication behaviors of Subject 1 

were identified as jaw movement, tongue movement, and 

"gaze" behavior, that is, he oriented his face and head 

toward the researcher. 

Subject 2 was 4 years old when the research project 

began. He had been a student at this private day school 

since he was 2 years old. His medical diagnosis included 

seizure disorder, genetic disorder, and cerebral palsy 

(hypotonic). Subject 2 had very low muscle tone and 

generally dropped his head if not supported by gravity or 

equipment. He appeared to have functional peripheral 

vision and could smoothly track a 2-inch lighted object in 

a darkened room. He could track objects (3 inches or 

larger) in a dimly lit room better than in normal classroom 

lighting. 

The child specific communication behaviors of Subject 2 

were identified as increased muscle tone in face, "gaze" 

behavior with orientation of his eyes and head toward the 

researcher, and change in respiration rate. 

Subject 3 was 7 years old when the research project 

began. He had been a student in this private day school 

since he was 2 years old. Prior to entering the day 

program, he was served by a home program. His medical 

diagnosis included cerebral palsy (spastic, severe 

hypertonicity), seizure disorder, and cortical blindness. 

His pupillary reactions were inconsistent. On some days, 
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he indicated no response, but on other days, the left pupil 

would contract while the right pupil would expand when the 

penlight was directed past them. His teacher indicated 

that his seizure medication had been reduced the prior 

summer to allow him time "awake" during the school year. 

Higher levels of medication had been used during the 

previous school year to stop his seizures, but the dosage 

was lowered by the neurologist for this school year at the 

mother's request. 

The child specific communication behaviors of Subject 3 

were identified as stopping continuous eye movement, 

grimacing, and jaw extension. 

Subject 4 was 5 years old when the research project 

began. He had been a student in this private day school 

since he was 3 years old. Before entering the day program, 

he received services through a home program. His medical 

diagnosis included a genetic disorder that resulted in 

cerebral palsy (mixed type, spastic/athetoid), optic 

atrophy, and seizure disorder. He exhibited unrefined 

movements of his arms and legs but did not ordinarily 

display writhing movements characteristic of athetosis 

except when in hyperextension. Subject 4 had functional 

peripheral vision but he did not have enough head control 

to use it to orient to his environment consistently. Of 

all the subjects, he was the most active, generally 

responsive, and had the widest variety of movements in his 
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repertoire. He could wave both arms in extension while 

supine on a large wedge, attempt to remove a blanket off 

his face, and writhe out of therapeutic positions. 

Subject 4 smiled easily in response to conversation 

directed to him. 

The child specific communication behaviors of Subject 4 

were identified as change in the rate of respiration, lip 

tension, and jaw action. 

Setting 

The study was carried out in an available classroom 

located next to the children's classroom. The room was 

scheduled for exclusive use during the research sessions. A 

NEC model V30 VHS video cassette camcorder was used to 

videotape the sessions. A General Electric model 3-5159B 

portable audio cassette tape recorder was used to deliver 

ten second prompts to the researcher, by use of an earplug, 

during the sessions. 

Each child was positioned, supported in a tumbleform 

chair, to minimize abnormal muscle tone, yet permit face to 

face interaction with the researcher. The researcher sat 

on a level plane facing the children in the tumbleform 

chair. 
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Materials 

Materials used during the baseline and treatment 

sessions were toys and objects that had been observed 

during the evaluation process as having elicited an 

observable behavior from the child. A complete list of the 

toys and objects can be found in Appendix A and a 

description of each can be found in Appendix B. 

Evaluation Procedures 

The evaluation process for each child was conducted in 

the research room during the same portion of the day that 

research conditions were scheduled to occur. Each child's 

evaluation included determination of appropriate body 

position, functional vision, functional hearing, tactile 

responses and communication. 

Functional vision was assessed using Langley's (1980a) 

screening test protocol and items from a functional vision 

kit made up of a collection of toys and objects that 

Langley (1980a) recommends to accomplish specific testing 

tasks. In order to accomplish a functional vision 

assessment, both the functional hearing and tactile 

assessments were included in the procedures. 

Communication was assessed using Arwood's (1983) 

pre-language observation procedures. The observations were 

made during routine activities (e.g., diaper changing, 

positioning) and in play activities using items from the 
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functional vision kit which were visually, auditorily, and 

tactually stimulating. In order to accomplish a 

communication assessment, functional vision and hearing, 

tactile responsiveness and motor abilities were also 

observed. 

Motor abilities were assessed first by reading the 

child's medical and physical therapy reports. The child 

was placed in positions on mats and in tumbleform chairs 

that were in the classroom. The positions which were used 

in the evaluation process were based on the physical 

therapist's recommendations for each child to provide 

support and break up abnormal motor patterns (Bigge, 1982; 

Finnie, 1975) . 

The variety of sensations that each child was able to 

perceive was determined by observing changes in the child's 

behavior following the presentation of stimuli. 

It is accepted practice in assessing functional sensory 

ability to look for behavioral changes other than the use 

of oral language as signals of sensory response (Hedrick, 

Prather, & Tobin, 1975; Langley, 1980b; MacDonald, 1978). 

This practice is necessary for several reasons. On the 

most basic level, some responses to stimuli are automatic 

and occur directly as a result of the sensation. Examples 

of behaviors that can be the result of sensation alone are 

pupillary constriction when light is directed in the eyes, 

and a startle response to a sudden loud noise. Both of 
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these reactions are interpreted by medical doctors and 

educators as indicating that sight and sound are 

transmitted and perceived, at least on a basic level, in 

that child's neurological system (Hoyt, 1982). 

Another reason that changes in behavior are 

acknowledged as a response to sensory stimulation is that 

the use of oral language would not be possible for some 

individuals. For example, a very young infant is unable to 

respond to bright lights shining by using oral language, 

such as, "That light is too bright for my comfort." 

Children can, however, close their eyes, cry, turn their 

head, or in a variety of other ways, act in such a way as 

to let someone know the light is perceived by their 

system. Some handicapping conditions likewise preclude 

oral language or even refined gestures as means of 

representation (Beukelman, Yorkston, & Dowden, 1985). 

At the end of the evaluation process, specific toys, 

items, or activities to which the children were responsive 

were selected from the vision kit. Those items and 

activities were used in the treatment procedures. 

Treatment Procedures 

During the baseline period, each subject participated 

in a daily routine lasting approximately 15 minutes. This 

included the introductory period involved in transporting 

the child from the classroom to the research room, followed 
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by the 10-minute session during which behaviors were to be 

scored. 

During the research period, each subject participated 

in a daily routine lasting approximately 25 minutes. This 

period included the same introductory period for 

transporting the child from the classroom to the research 

room, followed by two 10-minute sessions during which the 

research conditions were presented. 

At the beginning of each session, the researcher went 

to the child's classroom, picked the child up and carried 

the child to the research room. A greeting and appropriate 

contextual verbalizations were directed to the child while 

the child was being taken to the research room and 

positioned in the tumbleform chair. This process took 

approximately 5 minutes. 

Physical contact with the researcher and rocking 

motions along with melodic vocal inflection were used as 

stimulators for the children. Physical contact included 

pats and stroking as well as hand over hand assistance to 

hold or use a toy. Melodic vocal inflections are defined 

as the exaggerated changes in pitch, stress and prosody 

that characterize speech to a nonverbal young child. 

Research indicates that 5-year-old children employ the same 

prosody when talking to 1-year-old children (Conti-Ramsden 

& Friel-Patti, 1983; Garnica, 1977). An example of 

appropriate speech directed to a young handicapped child 
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1. Bird 

2. Patting arm, leg, chest 

3. Baby Rattle 

4. Tissue for Peek-a-boo 

5. Lipton Tea Box 

6. Silver Bottle 

7. Garfield 

8. Ladybug Squeeze Toy 

9. Porcupine Squeeze Toy 

10. Mocking Bird Call 

11. Balloon Rattle 

Figure 3 
List of Stimuli 
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might be "Do you want to play pat-a-cake?" in the context 

of playing with the child. 

During baseline condition the researcher presented 

stimuli (Figure 3) at a rate of one each 10 seconds. 

The two treatments were alternated within each session 

for each child. Condition B was used during one 10-minute 

session and condition C was used during the other 10-minute 

session. The sequence of the conditions were alternated 

across children and across sessions for each child to 

balance the effects of the routine (Appendix C). 

Variables 

The dependent variables consisted of two categories of 

subject behaviors to which the researcher responded. The 

first variable, condition B (preselected communication 

behaviors), included smiles, gestures, and vocalizations. 

These behaviors were selected because: (1) they are 

commonly included in developmental scales to assess a 

child's language or social competency; and, (2) they are 

commonly used in studies of visually handicapped young 

children (Rowland, 1984; Bates et al., 1979). An educator 

might choose these behaviors to reinforce on the basis of 

general information such as the fact the child is impaired, 

is in a specialized educational placement, and is very 

young, without any individualized knowledge of the specific 

child. 
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The second variable, condition C, (child specific 

behaviors) included behaviors identified in the initial 

evaluation process that were specific to each child 

{Appendix D ) . These behaviors are frequently not 

represented on any developmental scale as assessing either 

language or social skills. Exact knowledge of the 

individual child was necessary in order to identify 

behaviors that were already available to the child. For 

instance, if Subject 1 was under condition B in which the 

researcher responded to smiles, gestures, or vocalizations, 

the researcher would not respond to Subject 1 for jaw 

movement after a stimulus was presented. However, under 

condition C, the researcher would respond to Subject 1 for 

jaw movement after presentation of a stimulus, since this 

was identified as one of the specific behaviors available 

to Subject 1 in the evaluation process. 

The independent variables for both condition B and 

condition C were the presentation of toys, rocking, melodic 

vocalization, and interactive games such as pat-a-cake 

(Appendix E ) . The natural consequences were the child's 

sensory experiences with the object and the researcher 

resulting from the researcher's response to the behavior 

specified within each condition. 
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Treatment Conditions 

Following the collection of baseline data, each child 

participated in daily experimental sessions which were a 

total of 20 minutes long. Within each session, two 

research conditions were presented in successive 10-minute 

segments. Under one condition, condition B (preselected 

communication behaviors), the researcher responded to 

smiles, gestures, and vocalizations. Under the second 

condition, condition C, the researcher responded to the 

specific behaviors which were determined for each child in 

the initial evaluation, as well as the predetermined 

behaviors of smiles, gestures and vocalizations. The 

sequence of the conditions was alternated across children, 

and across sessions for each child, to eliminate order 

effects in the data (Appendix C ) . 

The research was conducted by a teacher with experience 

in communication disorders. The researcher had advanced 

academic training beyond a Master's degree and had 

extensive personal and professional experience with 

severely-profoundly multihandicapped children. 

The researcher used a protocol that included the order 

of presentation of the stimuli (Appendix E). The 

researcher also had a protocol for child specific behaviors 

to which the researcher would respond for each subject 

(Appendix D ) . 
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Instrumentation and Data Collection 

Scoring Procedures 

The sessions were videotaped so that the researcher 

could score each session from the tape. A scoring protocol 

(Observation Instrument) was used for each student 

(Appendix F ) . This allowed the researcher to mark the 

frequency of smiles, gestures, or vocalizations observed 

when scoring the videotape of each session. Credit was 

given each time a child performed a described behavior. 

Subjects received equal credit on the observation 

instrument for performing one gestural response whether 

they moved one part of their body or moved more than one in 

a combined gestural response. A frequency measure was 

advisable because of the limited variety of behaviors 

available to these students along with the low rate of use 

(Tawney & Gast, 1984). 

Independent Observer Training 

An independent observer was used to establish 

reliability. The independent observer was a professional 

who was working in a large West Texas city with children 

who function at the prelanguage level of communication. 

She had a Master's degree in Communication Disorders and 

had extensive training in data collection and communication 

behavior analysis. 
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The observer was taught to use the Observation 

Instrument and recognize described behaviors while viewing 

videotapes of students who were not to be included in the 

study. The students who participated in the training 

videotapes were matched with the students in the study on 

all relevant parameters. 

The researcher and the independent observer viewed the 

tapes simultaneously, using the 10-second audio prompt 

while scoring the operationally defined behaviors of 

smiles, gestures, and vocalizations. The researcher posed 

questions to clarify the independent observer's 

understanding of the definitions and scoring procedures. 

The researcher and the observer concurrently, but 

independently, scored tapes from over three sessions until 

an acceptable interobserver agreement was achieved in 

training (Tawney & Gast, 1984). 

Interobserver Reliability 

The trained observer scored a minimum of 25% of each 

subject's treatments to establish interobserver 

reliability. The number of tapes the observer scored 

depended upon the degree of interobserver agreement the 

researcher and trained observer achieved. 

Interobserver agreement was periodically checked with 

both observers scoring the same videotape independent of 

each other in time and place. Reliability was computed 
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using Cohen's Kappa Statistic (Cohen, 1960; Fleiss, Cohen, 

&. Everitt, 1969; Hollenbeck, 1978). Kappa is: 

the proportion of agreement after chance agreement 
is removed from consideration: 

Kappa = (Po - Pc)/(1 - Pc) 
where: Po = observed proportion action of 
agreements; Pc = chance proportion action of 
agreements. (Hollenbeck, 1978, p. 91) 
This method is used with interval-by-interval coding 

and includes calculations for chance agreement. The Kappa 

method allows a minimal number of tapes to be scored 

(Kazdin, 1982; Tawney & Gast, 1984). 

Interval Recording 

Interval recording procedures were used to mark the 

behaviors observed on the videotape of the research session 

using a score sheet, a tape recorder with an ear plug, and 

an audiotape made by a certified industrial engineer with 

spoken notation of 10-second intervals. For each 10-second 

interval, notation was made of any smiles, gestures, or 

vocalizations. If none were observed, no notation was made 

on the score sheet for that time interval. 

Treatment of Data 

Line graphs were used to display the patterns of change 

in each child's frequency of communication behaviors in 

baseline and for both treatment conditions per session 

(Kazdin, 1982; Tawney & Gast, 1984). In addition, the data 

were analyzed for possible correlations between certain 
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behaviors and stimuli even though the primary concern of 

the researcher was with frequency of behaviors. 

Summary 

Four visually impaired boys who were students at a day 

school for the severely/profoundly handicapped participated 

in two treatment conditions presented in sequential 

10-minute segments each day. One condition presented 

consequences to the child when he exhibited smiles, 

gestures, or vocalizations. The second condition presented 

consequences to the above behaviors and also to the 

behaviors that were specific to the child as determined at 

initial evaluation. The researcher used a protocol to 

score frequency of behaviors during the session. The 

sessions were videotaped to allow the researcher to score 

the sessions and to provide for a reliability check by a 

trained observer. 



CHAPTER IV 

RESULTS 

The purpose of this study was to consider the effect of 

providing natural consequences to two categories of 

observable behavior, identified as predetermined behaviors 

and child specific behaviors, in 4 visually 

impaired/multihandicapped boys 3 to 7 years old. The 

predetermined behaviors were selected from behavioral norms 

as representing means of early communication and included 

smiles, gestures, and vocalizations. Child specific 

behaviors were determined after evaluating each child. 

None of the child specific behaviors were identified on 

behavioral norms as representing early communication. Some 

of the behaviors that were specific to the subjects were 

cessation of random eye movements, jaw movement, tongue 

movement, and gaze behavior in cortically blind 

individuals. 

A single-subject design, alternating treatments 

research, was used. The 4 subjects were treated as 4 

individual cases so that the treatments were presented to 

each child without regard to the progress of the others. 

After taking baseline data for each child, two 10-minute 

treatment conditions were presented each day in an 

alternating sequence. Every session was videotaped to 
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permit later scoring. Smiles, gestures, and vocalizations 

were noted on a scoring protocol that was segmented into 

blocks showing 10-second intervals. A recorded prompt at 

10-second intervals was used by the researcher and the 

scorer to indicate the elapsed time. The scoring protocol 

was designed to show the 10-second intervals as an aid to 

scoring accuracy and to facilitate reliability measures. 

The total number of smiles, gestures, and vocalizations 

occurring daily was the measure used to evaluate the 

effects of the treatments. 

Interobserver Agreement 

After each session, the researcher recorded responses 

on an observation instrument (Appendix F). The instrument 

was designed to record the frequency of intervals in which 

smiles, gestures, and/or vocalizations occurred. A second 

observer recorded responses for randomly selected 

sessions. The observers were trained together in the 

scoring procedure using videotapes of some of the subjects' 

classmates. All of the actual scoring, however, was done 

independently. The observer pair participated in 21 

reliability sessions (in addition to the initial training 

sessions) which were conducted randomly throughout the 

research. All of the subjects in each of the conditions 

were represented in the reliability sample. Interobserver 

agreement was calculated using Cohen's Kappa Statistic 
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(Hollenbeck, 1978) which is a point-by-point agreement 

ratio method that includes adjustments for occurrence or 

nonoccurrence (Appendix G ) . The Kappa level K=.75 was 

adopted as the acceptable level based on published research 

using this statistic (Bakeman & Brownlee, 1980). The 

achieved reliability for sequential agreement for total 

responses in this study was K=:.79. 

Question 1 

What are the effects of giving consequences to 

preselected communication behaviors (condition B)? 

Figures 4, 5, 6, and 7 display the effect of the 

treatment condition B, that is, the effect of giving 

natural consequences to only smiles, gestures, and 

vocalizations for each of the 4 subjects. The figures 

along the y axis represent the number of responses per 

session. 

The baseline scores for Subject 1 ranged from 38-44, 

while his scores for treatment B ranged from 22-84 and were 

somewhat equally dispersed above and below the baseline 

range of scores (Figure 4). 

The treatment B scores, which ranged from 53-114 for 

Subject 2 (Figure 5), were clearly and consistently above 

his declining baseline range of 41-25. 
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The treatment scores for Subject 3 (range 13-94) were 

equally dispersed above and below the baseline (range 52-

20) (Figure 6). Only one of the treatment B scores fell 

below the baseline range of 51-55 for Subject 4 (Figure 7). 

Question 2 

What are the effects of giving consequences to child 

specific behaviors (condition C)? 

Figure 4 illustrates the variability of the scores for 

Subject 1 (range 9-106). Treatment condition C frequency 

scores are almost equally distributed above and below the 

baseline scores which ranged from 38-44. 

Subject 2 (Figure 5) had scores which ranged from 62 to 

106 in Treatment C compared to a baseline range declining 

from 41 to 25. Visual analysis of the data collected from 

Subject 2 shows a variable, but significant, increase in 

the number of communication behaviors. 

Figure 6 demonstrates the great variability of scores 

for Subject 3 in treatment B. This child's scores ranged 

from 39 to 74, while the range of the baseline was 20 to 

52. Four of the treatment scores fell below the highest 

baseline score. 

Subject 4 (Figure 7) shows variability in Treatment C 

scores which range from 56 to 121. However, all of the 

Treatment C scores fall above the baseline range of 51 to 

55. A longer baseline would allow more authoritative 
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interpretation of the efficacy of Treatment C for Subject 4 

but there does appear to be some difference between the two 

conditions. 

Question 3 

Will the effects of giving consequences to preselected 

communication behaviors be the same as the effects of 

giving consequences to child specific behaviors? 

Subject 4 had only one day in which his condition B 

score was higher than his condition C score (Figure 7). 

However, Figures 4, 5, and 6 illustrate that Subjects 1, 2, 

and 3 achieved an almost equal distribution of high scores 

between treatment B and C. 

The researcher considered drawing trend lines to 

compare treatments B and C. However, due to the variance 

of the data, stability of the trends would not be 

demonstrable. Therefore, trend lines were not used. 

The variability of the data seen in conditions B and C 

is greater than the variability of the frequency scores in 

the baseline condition for each child (Figures 4, 5, 6, and 

7). Further analysis of smiles, gestures, and 

vocalizations provided additional information about the 

nature of the make-up of the total number of responses. 

The graphs in the Figures 8-19 represent the daily totals 

of each of the behaviors counted and the treatments are 

displayed parallel to each other by day. 
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Results of Smiles 

Acceptable baselines for Subjects, 1, 3, and 4 (Figures 

8, 10, and 11) were not established, so their results will 

not be discussed. The baseline of Subject 2 ranged from 4 

to 1 with a descending slope. The smiles in condition B 

and condition C ranged from 11 to 50, with marked 

variability (Figure 9). 

Results of Gestures 

The baselines for Subjects 1 and 4 were not adequate 

for use as basis for interpreting change between conditions 

A, B, and C, so no gestural results will be interpreted 

(Figures 12 and 15). The baseline for Subject 2 ranged 

from 32 to 24 with a descending slope (Figure 13). Scores 

in condition B and condition C ranged from 19 to 55, with 

three data points falling below the highest baseline 

point. The treatment data showed marked variability. 

Subject 3 had baseline scores that ranged from 19 to 4 

in a descending slope (Figure 14). Gestures in condition B 

and condition C ranged from 8 to 45 with variability. 

Results of Vocalizations 

Subject 1 had baseline scores ranging from 1 to 3, with 

a slope of zero celeration (Figure 16). Vocalization 

scores ranged from 0 to 11 in condition B, and 0 to 5 in 



74 

condition C. There was some variability in the scores, 

however, in condition B and condition C. 

The baseline range of scores for Subject 2 was 0 to 5, 

with a descending slope (Figure 17). In treatment 

condition B, the scores ranged from 6 to 39, with 

variability. All of the data points in condition B were 

above the baseline high of 5 vocalizations. The range of 

scores for treatment condition C was 3 to 26, with only one 

data point falling below the baseline high of 5. Scores 

during condition C were variable. 

The baseline range of scores for Subject 3 was 11 to 2 

with a declining slope (Figure 18). During treatment 

condition B, the scores ranged from 0 to 33, with 

variability. The range for condition C was 0 to 24, with 

variability. 

Subject 4 had a rather flat slope in the baseline, 

which ranged from 6 to 4 (Figure 19). In condition B, the 

range was 2 to 31. Vocalization in condition C ranged from 

4 to 25 with variability. However, only one data point 

fell below the baseline high of 6. 



CHAPTER V 

DISCUSSION 

The objective of this research was to examine the 

feasibility of using child specific indexing behaviors as a 

means for developing more standard communication 

behaviors. This idea was based on information gained 

through a review of the literature which indicates that 

reinforcing standard communication behaviors can result in 

an increase in the frequency of the selected behaviors but 

still not achieve the goal of improved communication 

(Haring, 1977). 

Further literature review indicates that communication 

on a non-linguistic level is a prerequisite for acquiring 

language (Bruner, 1975b; Halliday, 1975a; Ratner & Bruner, 

1978). In studies by Rogow (1976; 1980; 1982; & 1983) and 

Rowland (1984) the importance of prompting, looking for, 

and waiting for, non-linguistic responses from young blind 

multihandicapped children is stressed. The behaviors 

(smiles, gestures, and vocalizations) counted in this 

research are commonly referred to as "social" behaviors 

that play a part in communication development. The child 

specific behaviors are often considered random or 

generalized movement without any communicative value. 

However, because severely multihandicapped children have 
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such a low frequency of social behaviors to use, there 

seems to be a need to look for other behaviors that can 

serve the same functions. 

Discussion of Questions 

The questions for this study were designed to 

investigate the effect of providing natural consequences to 

two categories of observable behavior: a. predetermined 

behaviors which were smiles, gestures, and vocalizations, 

and b. child specific behaviors which were determined for 

each child after evaluation. Some examples of child 

specific behaviors are tongue action, jaw movement, and 

cessation of eye movement. The questions were investigated 

using a single-case research design that was individually 

applied to 4 visually impaired/multihandicapped young boys 

(ages 4-7). Each child participated a minimum of 3 days in 

the 10-minute baseline condition before proceeding to daily 

sessions in which the two treatment conditions were 

presented in alternating order. 

Subject 1 was hypertonic, cortically blind, and had 

been observed to sit in a tumbleform chair for 30 minutes, 

moving fewer than five times. 

Subject 3 wore a brace between his thighs in an attempt 

to replace the ball of his leg into the hip socket. His 

hip was dislocated because of his extreme hypertonicity. 

His pupillary response to light fluctuated. Some days they 



were unresponsive, other days they expanded in the presence 

of light. He had seizures during most of the sessions in 

which he participated. 

Subject 4 was the largest child and he was also the 

only one who moved any of his extremities very often. He 

required safety straps to keep him in his chair because he 

could hyperextend himself with his feet touching the floor 

and arch himself out of the seat unintentionally. He had 

some use of peripheral vision if he could keep his head 

still. Generally, he would lower his chin to his left 

shoulder to obtain visual information. 

The youngest child. Subject 2, was hypotonic and had 

more effective use of his functional vision, as determined 

by Langley's (1980a) screening test protocol, than the 

other children. Subject 2, however, did not track lights 

or objects reliably during the functional vision 

evaluation. He used some peripheral vision. 

The first question addressed by this study was 

regarding the effects of giving consequences to only the 

predetermined behaviors of smiles, gestures, and 

vocalizations. Frequency of occurrence was used and was 

defined as the number of each of the behaviors the child 

produced during the 10-minute treatment condition as scored 

in 10-second intervals. The numbers from the protocol were 

used to plot graphs without further mathematical 
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conversions. Visual analysis of the graphs showed 

variability in the responses of Subjects 1, 3, and 4. 

Subject 1 had consistent baseline scores but extremely 

variable treatment scores that fall equally above and below 

the baseline scores. This child had the lowest overall 

level of functioning among the subjects, as reported by the 

teacher and student records, and evaluated by the 

researcher. Subject 1 had little movement at all so that 

any small movement of his arm, legs or head was very 

obvious. Although cortically blind, the child often 

demonstrated localization of sound and facial orientation 

to a person talking. This fact accounts for a large number 

of behaviors counted in his baseline because stimuli were 

presented on alternate sides at 10-second intervals. His 

consistent baseline scores were higher than all but 

Subject 4 . 

The baseline score for Subject 1 reflected the most 

basic physical response to the variety of stimuli and 

indicated that a paced presentation of stimuli provides him 

with time to respond. Considering the treatment condition 

requirement that every smile, gesture, or vocalization be 

immediately reinforced naturally, it appears Subject 1 may 

be unable to respond quickly to a rather rapid sequence of 

stimuli (a natural consequence is in the form of a sensory 

stimulus). One other explanation for his inconsistent 

response to the treatment condition might be 
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that the child's response had to come within a 10-second 

interval. If no responses were observed, the researcher 

was required by the research methodology to present another 

stimulus. This presentation rate could preclude his being 

able to recover and prepare for the next stimulus. 

The most obvious positive increase from baseline scores 

was demonstrated by Subject 2. His overall baseline scores 

were showing a decline when treatment began. When the 

stimuli were presented in a paced and unyielding sequence, 

Subject 2 responded to the stimuli initially. As the 

10-minute baseline condition proceeded, his interest lagged 

so that it was common for his frequency of responses to 

drop off significantly during one session. His varied, 

although consistently higher, treatment responses indicate 

that he can use commonly recognized communication behaviors 

at a rather consistent rate so that people without 

knowledge of special communication behaviors could interact 

with Subject 2 if they are responsive to him. 

Subject 3 had frequent absences from school because of 

respiratory problems. The classroom teacher explained that 

he was often absent 1 or 2 weeks at a time because of 

illness. However, his mother was so interested in his 

participating in this research project that she brought him 

to school for part of the day if she judged he were able to 

participate. For the most part. Subject 3 produced a 
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higher frequency of commonly recognized communication 

behaviors during the treatment condition than in baseline. 

Subject 4 demonstrated a higher frequency of responses 

in treatment overall but did have 1 or 2 days in which his 

scores dipped below baselines. Subject 4 demonstrated a 

low frequency of behavior on the day that his classroom was 

filled with physical therapy students who were practicing 

techniques to reduce hyperextension. Because Subject 4 

frequently hyperextended, he was handled constantly by 

students. When he came to the research setting he was 

physically tired and frustrated. 

The large gap between an unresponsive environment as 

represented by the baseline condition and a responsive 

environment as represented by the treatment condition may 

indicate that Subject 4 needs to have a responsive 

environment in order to function at the level of his 

ability. 

The second question addressed the effects of giving 

natural consequences to child specific behaviors as well as 

the predetermined behaviors of smiles, gestures, and 

vocalizations. Subject 2 produced the most dramatic 

increase from baseline frequency level while Subject 1 

produced no consistent increase from baseline frequency. 

The increases of the other 2 children were predominantly 

consistent, with some fluctuations caused by discomfort or 

fatigue. 
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In this treatment condition, when child specific 

behaviors were being responded to along with the 

predetermined behaviors of smiles, gestures, and 

vocalizations, the 10-second prompt was required 

infrequently. Subject 1 was prompted most often; however, 

it may have been a compounding problem that precluded his 

initiating more responses. The assumption behind this 

condition was that a child who was able to control the 

frequency of sensory consequences would produce responses 

more frequently. However, with this prompt requirement, 

the children could only cause an increased frequency of 

stimuli but could not slow it down below a certain level. 

Subject 3 also received prompts during this condition on 

days when his overall level of responding was impinged upon 

by illness or fatigue. For this child, the prompts did not 

cause his responses to exceed the number of responses he 

made on days he was feeling better. 

Both Subject 2 and Subject 4 received prompts; 

however, none of their treatment sessions were 

predominantly made up of prompted responses. The 

presentation of another toy or action for them to choose 

seemed to be a natural response to their not responding tp 

the first item because they soon selected some stimulus tp 

interact with so they no longer required prompts. 
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Finally, a question was addressed regarding whether the 

effects of giving natural consequences to child specific 

behaviors as well as the predetermined behaviors would be 

the same as giving natural consequences to only 

predetermined behaviors. 

Two of the children (Subjects 2 and 3) achieved an 

almost equal distribution of high scores in the two 

conditions. Of the two, the high score for Subject 2 was 

consistently the first condition of the day's sequence. 

This result may be a demonstration of the ability of 

Subject 2 to interact with the environment and subsequently 

become somewhat bored with a restricted number of options 

for stimuli variety within a 20-minute session. 

Subject 4 demonstrated marginally higher scores for 

treatment condition C rather consistently. Although 

Subject 1 showed no clear evidence of increased frequency 

scores in either treatment condition, his individual daily 

high scores alternated at an equal but unpredictable 

pattern. 

The overall similarity of the children's responses to 

both of the treatment conditions might be explained by the 

inclusion of the 10-second prompt in the research 

methodology. This prompt rescues children who might go 

long periods of time without either a smile, gesture, or 

vocalization while it tends to penalize a child who has a 

delayed response time to stimulus. Within the limits of 
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this study overall, the results indicate the equality of 

the effectiveness of intervention in using 10-second 

prompts with smiles, gestures and vocalizations, and with 

child specific behaviors for communicating with 

multihandicapped children. 

Results of this research suggest that providing natural 

consequences to either child specific communication 

behaviors along with predetermined communication behaviors 

or predetermined communication behaviors produce equal 

increases in frequency of the commonly recognized 

communication behaviors. 

The results of this study lend support to the idea that 

known methods of early childhood education are compatible 

with the needs of young visually impaired/multihandicapped 

children (Garwood, 1983; MacDonald, 1978). That is, direct 

experience and control over the environment produces 

increased interaction (Dore, 1973; Moyer, 1983). 

Intervention was more effective than environmental stimulus 

alone (condition A) in producing more recognizable 

communication indices. 

Because the children could exercise some control over 

the frequency of stimuli presentation as well as the type 

of stimulus they received (within the bounds of the 

research guidelines), some interesting patterns were seen. 

Most notably, the children each responded to different toys 

or games each day. For example, early in the treatment 
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phase. Subject 3 was particularly responsive to the bird 

toy that squeaks. He vocalized and smiled continuously for 

about 2 minutes while interacting with the toy. However, 

on subsequent days,he did not indicate much response to the 

bird but would become involved in action songs or peek-a-

boo games. Overall, Subject 3 did tend to be more 

consistently responsive to songs just sung to him, action 

songs with hand over hand help with gestures (he was not 

credited with those gestural behaviors), and conversation 

directed to him accompanied by rather firm pats on his 

chest. Within one session, one or two items or actions 

would interest him, but the combination was not identical 

from day to day. 

Each child could be said to have major preferences of 

type of stimulus, but all of the children responded with 

interest to most of the materials from which they chose. 

The penlight capped with an orange Garfield the cat figure 

elicited no response from Subjects 1 and 3, but was a 

favorite of Subjects 2 and 4. Subject 4 could hold the 

penlight, and with help to bend his elbow could bring it to 

his face. While interacting with the object. Subject 4 

usually smiled and often vocalized. Incidentally, the 

classroom aides remarked that Subject 4 had just 

"discovered his hands" when they observed him with his 

elbow bent and closed fist near his face. 
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Subject 1 responded best to discrete, quiet, or soft 

presentation of stimuli/consequences. For instance, when 

patting him the researcher used only two fingertips to 

touch either his hand or chest. At times he responded to 

the sound of the bird or other soft squeaking toys; he did, 

however, require a variety of stimuli choices; response one 

day did not predict the stimulus of choice for the next 

day. Generally, he responded most consistently to light 

tactual touch and soft speech directed to him. 

Most often, Subject 2 responded to conversational 

speech directed to him in a melodic pattern. His response 

typically was extended vocalization usually accompanied by 

smiles. Each of the objects at one time or another 

elicited smiles, gestures, and vocalizations, but each was 

often ignored at subsequent sessions. 

Subject 4 liked firm, frequent pats on his arms, legs, 

and chest. Sometimes he would seem to enjoy pats 

accompanied by songs or speech and other times just pats 

alone. Conversely, he often enjoyed songs without pats or 

gestures along with them. Subject 4 in particular liked to 

have physical contact with objects and the researcher. 

Subject 4 frequently responded to "Old McDonald" but had 

little response to other children's songs. 

Generally, the children responded most consistently to 

songs with and without pats and hand over hand gestures. 

However the ever changing combination of choices of stimuli 
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was an unexpected observation of this study. Most 

educational strategies assume day-in-day out interaction 

with the same objects in the same positions often for 

months or semesters at a time. The assumption is usually 

that the children respond inconsistently to stimuli so they 

need to be trained to respond the same way every time 

(Haring, 1977; Hart, 1980). It seems, however, that 

profoundly multihandicapped children may be making choices 

when given the opportunity, rather than being inconsistent 

or noncompliant. 

In summary, communication behaviors increased in 

variability during both treatment conditions, therefore 

further exploration of the application of the methods seems 

to be warranted. The treatment program may have 

applicability for parent training to aid multihandicapped 

infants in the bonding and nurturing processes (Donnellan, 

Mirenda, Mesaros, & Fassbender, 1984; Stengel, 1982). The 

natural interaction that is promoted in these treatments 

would not be difficult for parents to adapt for their 

children. It is obvious that the individual physical 

characteristics of each child determines the set of 

communication behaviors which are specific to him or her. 
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Discussion of Smiles, Gestures, 
and Vocalizations 

The presentation of the results of the data for smiles, 

gestures, and vocalizations collected for each child noted 

the limitations of the baselines. Although this study did 

not produce conclusive results about the proportional 

representation of smiles, gestures, and vocalizations 

within the total responses, some trends are suggested. 

First, graphs show that all 4 of the children increased in 

variability and in the number of smiles they used for 

responses. This was a particularly pleasant finding 

because smiles have so much significance as a generally 

recognizable communication index (Fraiberg, 1979a; McGrew 

1972; Stengel, 1982). Fraiberg (1979a) and Stengel (1982) 

include latency of smiles in blind infants as one 

interference in the process of sighted mother-blind child 

attachment. Smiles in children past about 6 months of age 

are often a response to seeing someone else smiling 

(Fraiberg 1979a). Conversely, mothers report that they 

feel closer to their child if they can see the child 

smiling in response to the attention given him. (Mitchell, 

Gorrell, & Greenberg, 1980). The reciprocity of this 

interchange is impaired when visually impaired children 

cannot read their mother's smiling face and then, when the 

child smiles less than sighted children do, the mother 
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feels unimportant and may not continue to attempt to 

stimulate the child (Stengel, 1982). 

A second general trend is observed from the 

distribution of gestures within the total responses. The 

frequency of gestural responses tended to drop as the 

frequency of smiles and vocalizations increased. The 

gestures produced by the children in this study were any 

movement of the head, arms, or legs. Acceptable gestures 

were not limited to the commonly recognized, refined 

movements such as reaching or pointing. Unrefined gestures 

carry little information themselves but are generally 

interpreted by caregivers of normally developing infants, 

when at about 4 months old they begin to move their arms 

when a toy is offered to them. Their increased activity in 

the presence of a toy is judged to indicate their interest, 

and many natural consequences for their activity are 

given. Usually the caregiver will place the toy in the 

child's hand, shake the toy more, speak fondly and 

excitedly to the child, or call someone else over to 

observe the child's interest (Arwood, 1983; Bruner, 1981). 

Since the gestures counted in this study carry less 

standard meaning than smiles and vocalizations, they are 

lower levels in the sign system (Nelson, 1973; Fraiberg, 

1979; Bates et al. 1979). It appears that using child 

specific behaviors, which have even lower levels of sign 

value, or the 10-second prompt have the effect of allowing 
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a child to produce higher levels of signalling behavior 

such as smiles or vocalizations. This increases the 

variety of behaviors the child has that can achieve 

consequences and means that he is more active in his 

environment. It could be that more frequent use of lower 

level signs described in this study acts to develop a 

child's communication system, much like more standard 

gestures (Dore, 1973) and baby talk (Ferguson, 1977) do for 

normally developing children (Bruner, 1975a; 1975b). 

A third observation, that 2 of the children did not 

significantly increase the frequency of vocalizations 

within their total response, is probably accounted for by 

their physical conditions (Batshaw & Perret, 1981; 

Beukelman, Yorkstown & Dowden, 1985). To vocalize, it is 

necessary to coordinate the muscles for respiration to 

allow a somewhat forceful expiration of air through the 

somewhat relaxed muscles of the vocal folds. The 

2 children (Subjects 1 and 3) who were the most physically 

restricted did not have the range of movements available to 

them to successfully vocalize, even though it looked as if 

they were trying. It was noted by the researcher that the 

2 children who did significantly increase their 

proportional total of vocalizations also had respiratory 

patterns that, although more controlled than the other 

children, were not adequate to support normal oral 

communication. Subjects 2 and 4 were able to vocalize by 
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arching their backs which raised their rib cage, allowing a 

greater intake of air. They could then vocalize as they 

expelled the air by relaxing their arched back. This 

produced phonation upon expiration, which does not allow a 

natural communication pattern to develop because recovery 

time is slow. Phonation upon exhalation does, however, 

serve to call attention to a child and would create 

environmental consequences that would be useful for the 

child. It would also support the use of short 

verbalizations (Donnellan, Mirenda, Mesaros, & Fassbender, 

1984; Morris, 1982). 

Discussion of Variability 

The results of the study were characterized by 

variability when compared to the relative stability of the 

baselines. Variability was expected because of the fragile 

physical conditions of multihandicapped students. The 

researcher had attempted to eliminate some of the sources 

of variance by selecting students who had good school 

attendance records and stable levels of medication for any 

known seizure disorders. However, all possible sources of 

change could not be known or controlled. These children 

were typical students in their school. 

Another explanation for the variability could be that 

it reflects the range of the children's potential behavior 

and then choice to use, or not use, the behaviors. If this 



91 

is a possibility, then the variability could reflect the 

child s action on the environment, which is a necessary 

part of his learning to communicate. The baseline 

condition was designed to elicit response to sensory 

stimuli without the presentation of the stimuli being 

contingent upon a response from the child. 

Limitations of the Study 

Several limitations of the study were acknowledged in 

the planning stages of this study. First, the limited 

number of subjects available was one of the factors that 

prompted the choice of a single-subject research design. 

Within the limited number of available subjects who met the 

selection requirements (severely/profoundly mentally 

retarded, and visually impaired but without hearing 

impairment) there was no room for further selection 

standards to decrease further the predictable problems 

encountered when using students with recurring illness. 

The second expected limitation, excessive absenteeism, 

proved to be a problem for only one of the children. 

Subject 3. However, early in the study, every student 

missed at least 1 day because of reported strep throat. 

Other limitations of the study became evident during 

the process of the research. The fact that only the 

frequency of specific behaviors was counted produced no 

evidence of the wide range of abilities that characterized 
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this small group of students. There was an extreme 

difference in the level of functioning between Subjects 1 

and 2 that is not reflected in the charts of their total 

scores. However, this difference is somewhat reflected in 

the breakdown of their total scores into amounts for 

smiles, gestures, and vocalizations (Figures 8-13). Other 

scoring methods that used sophisticated time measurements 

could also reflect differences more accurately. 

The length of the study was short because no visible 

gain was predicted by extending the treatment time. Tawney 

and Gast (1984) indicate that in alternating treatments 

design, differences in the intervention will occur early in 

the investigation if they are going to be evident. 

However, short baselines reduced the authority with which 

conclusions could be drawn. Also, there was evidence in 

the data that indicated reduced student responses could be 

attributable to stimuli satiation. For example. Subject 4 

regularly scored highest in the first treatment condition 

of the day. Fatigue was ruled out as an explanation for 

his scoring pattern because Subject 4 routinely increased 

his response frequency when he was returned to his 

classroom and given the opportunity to interact with the 

researcher and different toys. 

Another limitation that has been mentioned in the 

discussion of the questions is the inclusion of the 

5^0-second prompt, which tended to even out the differences 
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between treatments. The magnitude of the effect is 

unknown, although the researcher feels the effect could be 

sizable. There were sessions in which most of the scores 

for Subjects 1 and 3 were accrued because of prompting 

rather than some action on their part. When this occurred, 

the scores for the session more nearly resembled the 

baseline condition than response in the treatment phase. 

It was noted incidentally that when the 10-second 

prompts were necessary in treatment condition B, often the 

children were producing one of the "child specific" 

communication behaviors so that the effect of the prompt 

served to incidentally give consequences to the behavior. 

For instance, Subject 1 often produced jaw action during 

Treatment B with no other observable movement of his body. 

When the 10-second prompt was sounded, the researcher would 

present another stimulus. 

Ten-second prompts were selected because it allowed 2-3 

seconds for the presentation of the stimuli and 7-8 seconds 

for a response, which is documented as ample in comparable 

literature (Correa, Poulson, & Salzberg, 1984; Switzky, 

Ludwig, & Haywood, 1979). That time span is within the 

comfortable wait time for responses in normal 

communication, as well (McGrew, 1972; Mehrabian, 1972). 

However, manipulation of the prompt time might show more 

differences in the treatment conditions. Also, more 

sophisticated recording and timing procedures would permit 
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scoring the frequencies of child specific behaviors that 

often did not show up on the daily video tapes of this 

project. This would allow a different comparison of the 

treatments. 

Implications of the Study 

From the researcher's perspective, interaction based on 

including the child's specific behaviors produced a more 

natural turn-taking interaction. This could have 

implication for older, less handicapped students who are 

identified as needing training in "turn-taking" 

communication skills (Prutting, 1983; Snell, 1987). This 

study indicated that taking communication turns was 

possible for even very low functioning students when the 

listener interpreted a behavior from the child as a signal 

to respond with natural consequences. The child's behavior 

in that instance was, in effect, a turn in the two-way 

communication process because the listener responded. The 

child was given the opportunity to use the signals that 

were available, and it is through the use of lower level 

signals that higher level signals are developed (Bates, 

Benigni, Bretherton, Camaioni & Volterra, 1979; Pierce, 

MS. 292.000008; MS. 130). 

Communication for severely multihandicapped children 

has been most often a combination of behavioral reinforcers 

applied to tasks identified on developmental scales as 



95 

representing communication (DuBose, 1976; Dunst, 1981). 

The behavior is then reinforced without regard to the 

child's being able to use it functionally within a natural 

context, that is, the behavior is first trained in 

isolation with introduction to the natural context being 

the last step of the teaching procedure (Guess, 1980; 

Renzaglia & Bates, 1987). 

Although inconclusive, the results suggest that natural 

consequences, such as sensory information directly related 

to the event or object, can potentially increase the 

variability of commonly recognized communication behaviors 

in some severely multihandicapped children. It is feasible 

to use access to the object, help in securing the object, 

repeated squeaks or rattles, continued patting or singing 

as ways to maintain the interaction with the child. This 

is different from setting a goal behavior for the child to 

display in order for him to achieve continued interaction 

with an object or individual. By allowing a child to use 

his own system of behaviors to manipulate the environment, 

the child may receive more continuous environmental 

consequences at a rate that is appropriate for him. 

The procedure promotes conceptual development in 

several ways. Switzky, Ludwig & Haywood (1979), Garwood 

(1983) and Warren (1984) report a variety of cognitive 

skills that young retarded preschoolers need help to 

develop that could be addressed with this process. One 
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type of conceptual development that could be progressively 

increased might be anticipation. One example is that after 

frequent experience with controlling the rate of peek-a-

boo, students began blinking their eyelids or wrinkling 

their faces before the tissue was placed on their faces but 

after they heard the entry phrase "Want to play peek-a-

boo?" Another type of conceptual development that could 

evolve is cause-effect. Demonstration of this type of 

behavior was seen when Subject 3 would smile for long 

periods of time while the researcher sang "Old McDonald." 

More frequent control of the environment might allow 

further experience to develop causal relationships, the 

main relationship being their ability to effect a change in 

what is going on around them. Object permanence possibly 

could be developed through learning that they can get the 

object back when it is out of their immediate sensory 

experience. The natural consequences of holding, touching 

or feeling an object or person that they hear might promote 

that development. 

Suggestions for Further Research 

The results of this study prompt a variety of topics 

for further research. Some deal with choices of 

statistical or design methodologies. A changing criterion 

design might allow subjects to demonstrate increases in 

quantity and/or quality of communication acts while 
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lessening the potential impact of stimuli satiation. 

Changing physical positions or educational settings could 

also be varied using a multiple baseline across settings 

design and could prove helpful in maintaining the novelty 

that seems to be needed by multihandicapped children. 

Perhaps a case study design would be appropriate to more 

closely document and inspect the interaction process that 

occurs when this treatment methodology is applied. 

Research that documents the efficacy of the treatment 

methodology used in this study as it is used by parents and 

teachers is also needed to document both the reliability of 

the treatment methodology and its ease of assimilation by 

people who are closely involved with multihandicapped 

children. Additional qualitative research needs to be done 

to assess the effect of such intervention on bonding and 

attachment as well and could be designed to give caretakers 

the opportunity to interpret their relationship with the 

child. 

Longitudinal studies are recommended to document the 

long term effects of the proposed methodology as it 

compares with the current practices of training isolated 

communication behaviors. Caregivers' preference for using 

child specific behaviors as signals or using timed prompts 

needs to be assessed in view of the ease of application as 

well as effect upon the child's communication. 
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The data in this study suggest that child specific 

behaviors can potentially be used to support a natural 

communication process with some multihandicapped children. 

Other studies should be conducted to observe different 

aspects of the process, such as the variety of behaviors, 

the flexibility of use, that is, the number of ways the 

child combines his behaviors to accomplish a communication 

act, and the relationship of the variety and flexibility on 

increased sign value of the indexing behaviors (Bates, 

1976; Bates, Camaioni & Volterra, 1975; Hayden & Alworth, 

1965; Morris, 1964; Peirce, MS. 292.000008; MS. 130). 

Conclusions 

This study used a single-subject alternating treatments 

research design to evaluate communication behaviors of 4 

visually impaired, severely/profoundly multihandicapped 

young boys. There appeared to be no difference between the 

two treatment conditions in producing increased responses. 

The results would indicate the need for further research 

manipulating variables such as prompt time, variety of 

stimuli, and changes in physical positioning. 

The value of this study lies in preliminary findings 

which indicate that using natural consequences can 

Dotentially facilitate observable communicative behaviors 

for some severely multihandicapped children. Further 

thought needs to be given to this idea as it applies to 
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this special population. Perhaps more universal 

implementation of natural consequences being provided for a 

child's behavior would increase the child's contact with 

the environment which would give him more opportunities to 

learn. 

This study adds to the body of information about the 

communication process of subjects who are generally 

considered unable to communicate. It also provides some 

direction for the application of the theory of the 

development of signification as used by Pierce 

(MS. 292.000008; MS. 130) and Bates, Benigni, Bretherton, 

Camaioni, and Volterra (1979). 
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APPENDIX A: LIST OF MATERIALS 

AND EQUIPMENT 

Equipment 

Tumbleform chair 

Tumbleform wedge 

Tumbleform neck support 

Emerson Video Cassette Recorder Model VCR 910 

NEC Video Camcorder V30, with 36 inch remote on/off switch 

Tripod 

General Electric Audio Cassette Recorder 

Materials for Baseline and 
Treatment Conditions 

Yellow pile bird with squeaker (4x9 ins.) 

Red headed rattle 

Facial tissues 

Little squeaker (Cylinder, 1x2 ins.) 

Empty box (Lipton Tea, 8 oz. size) 

Two soft squeeze toys (1 1/2 x 2 1/2 ins.) 

Cloth gourd shaped rattle with bell inside 

Confection candy in original container, (soft rattle 
sound) 

Video tape VHS T120 

Audio cassette T60 

Electrician tape 
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APPENDIX B: DESCRIPTION OF MATERIALS 

The bird resembled a parrot. It was about 4x9 inches, 

covered with bright yellow pyle. Inside the parrot was a 

squeaker that made noise when the bird moved. The bird 

could be held by an elastic band attached to its head. 

The red headed rattle had a red ball about 2 inches in 

diameter attached to a white handle about 3 inches long. 

The total length of the rattle was about 5 inches. The red 

headed rattle had a hard, smooth surface and made a loud 

noise when rattled. 

A 1 1/2 inch vinyl figure of Garfield the Cat was used 

as a colored cap for a penlight flashlight. The hollow 

figure was opened on the bottom by making an "X" shaped 

cut, allowing the penlight to be inserted. The cat tinted 

the light orange. 

A toy called Little Squeaker was a cylinder 1 inch in 

diameter and 2 inches tall, which made a high pitched 

squeaking sound when shaken. 

Facial tissues 

An empty cardboard Lipton tea carton, 2 1/2 inches high 

by 5 inches wide by 6 inches long was used. The box was 

bright red and yellow. 
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A soft rubber squeeze toy 1 1/2 by 2 1/2 inches was 

shaped like an orange porcupine. It made a soft whistling 

sound when squeezed or hit lightly. 

A multicolored red, yellow and purple rattle was 

5 inches long, and made of flannel stuffed with polyester 

batting. 

Confection cake decoration candy in the original 

plastic container, which was 3 inches long by 1 inch 

diameter. The container made a soft rattle sound when 

shaken. 

These materials were chosen for use in this research 

project because of sensory stimuli that were within the 

receptive ability of all of the subjects. Movement of the 

material was included in the presentation of each item to 

enhance the attraction. 



APPENDIX C: ORDER OF PRESENTATION OF 

TREATMENT CONDITIONS FOR EACH CHILD 

Subject 1 

A 
A 
A 

A 
B-C 
C-B 

B-C 
C-B 
B-C 

C-B 
B-C 
C-B 

B-C 
C-B 
C-B 

B-C 
C-B 

Subject 2 

A 
A 
A 

C-B 
B-C 
C-B 

B-C 
C-B 
B-C 

C-B 
B-C 
C-B 

B-C 
C-B 
B-C 

C-B 
B-C 

Subject 3 

A 
A 
A 

B-C 
C-B 
B-C 

C-B 
B-C 
C-B 

B-C 
C-B 

Subject 4 

A 
A 
A 

B-C 
C-B 
B-C 

C-B 
B-C 
C-B 

B-C 
C-B 
B-C 

C-B 
B-C 
C-B 

B-C 
C-B 
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APPENDIX D: RESEARCHER'S PROTOCOL 

FOR CHILD SPECIFIC BEHAVIORS 

Subject 1 

Jaw movement, up and down 

Tongue movement 

Gaze behavior 

Subject 2 

Change in respiration rate 

Change in facial tension 

Gaze behavior 

Subject 3 

Stopping continuous eye movement 

Grimacing 

Jaw extension 

Subject 4 

Change in respiration rate 

Lip tension 

Jaw action - up and down 
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APPENDIX E: ORDER OF PRESENTATION 

OF STIMULI 

1. Bird 

2. Patting arm, leg, chest 

3. Baby Rattle 

4. Tissue for Peek-a-boo 

5. Lipton Tea Box 

6. Silver Bottle 

7. Garfield 

8. Ladybug Squeeze Toy 

9. Porcupine Squeeze Toy 

10. Mocking Bird Call 

11. Balloon Rattle 
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APPENDIX F: OBSERVATION INSTRUMENT 

Reporting Form - Child behaviors 

Child observed Date 

Time until TOTAL: 

SMILES ! 
start I 

10 1 

20 ! 

30 

40 ! 

50 

1 min 

10 

20 

30 

40 

50 

2 min 

10 

20 

30 

40 

50 

3 min 

HEAD ! ARMS ! LEGS ! VOCALIZATIONS 
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Reporting Form - Child Behaviors: Page 2 

SMILES ! 
10 i 

20 

30 J 

40 

50 I 

4 min | 

10 

20 

30 

40 

50 

5 min 

10 

20 

30 

40 

50 

6 min 

10 

20 

30 

40 

50 

HEAD i ARMS ! LEGS ; 

1 

VOCALIZATIONS 
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Reporting Form - Child Behaviors: Page 3 

SMILES ; 
7 min 1 

10 ; 

20 1 

30 ; 

40 ; 

50 

8 min 

10 

20 

30 

40 

50 

9 min 

10 

20 

30 

40 

50 

STOP 

HEAD ! ARMS ; LEGS ; VOCALIZATIONS 

TOTALS 



APPENDIX G: CALCULATING KAPPAS 

FOR RELIABILITY 

1» Construct an agreement matrix for interval-by-interval 
coding by two independent observers: 

CODER 2 

0 

CODER 1 

a 
0 

bi 

d: 

A = a+b 

B = c+d 

C = a+c D = b+d E = a+d 

2. Calculate Po (observed agreements) and Pc (chance 
agreement). 

Po = E/N = 

Pc = (A/N)(C/N) + (B/N)(D/N) = 

3. Compute Kappa (K). 

a: 
b: 

c: 
2 
d: 
Po 
E : 

N: 
Pc 

K = 
Po - Pc 

1 - Pc 

number of agreements of nonoccurance 
disagreements when coder 1 scored nonoccurrence and 

coder 2 scored occurrence 
disagreements when coder 1 scored occurrence and coder 

scored nonoccurrence 
number of agreements of occurrence 
observed agreements 
sum of agreements of occurrence and nonoccurrence 
number of possible agreements 
chance agreements 
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APPENDIX H: CONFIDENTIAL DEMOGRAPHIC 

INFORMATION SHEET 

Name Date / / 

School 

Teacher 

1. Birthdate: / / 

2. Chronological Age: 

3. Sex: 

4. Years in school: 

5. Ethnic Origin (surname): 

6. Vineland Adaptive Behavior Scale: Date Given / / 

ABS : 

SD: 

7. Callier-Azusa Scale: Date Given / / 
Motor Development: x= 
Perceptual Abilities: 
Daily Living Skills: 
Cognition, Communication & Language: 

Social Development: 

Basal Range: 

8. Ophthalmological Evaluation: 

9. Results of Informal Vision Inventory: 

10. Medical Diagnosis: 

11. Other Information: 
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APPENDIX I: CONSENT FORM 

I hereby give my consent for my child, 

. , to participate in the 
research project entitled: The Feasibility of Using Child 
Specific Indexing Behaviors as a Basis for Developing 
Communication for Multihandicapped Young Children. 

I understand that the person responsible for this 
project is Dr. Virginia Sowell, Ph.D. Roseanna 
Davidson, M.S., Doctoral Candidate, Texas Tech 
University, is her authorized representative in this 
research project. Dr. Sowell and Ms. Davidson may be 
reached at 742-2345. 

Ms. Davidson has explained that the research 
procedures include natural interactional communication 
strategies stimulated by familiar types of toys, 
objects and games. I understand that my child will be 
video taped so that the results can be analyzed but 
that my child's name will not be attached to any 
reported results. She also explained that this study 
could be of value in developing parent-child bonding 
and in recommending teaching methodology for young 
multihandicapped young children. 

Dr. Sowell, Assistant Vice-President for Academic 
Affairs, has agreed to answer any inquiries I may have 
concerning the procedures and has informed me that I 
may contact the Texas Tech University Institutional 
Review Board for the Protection of Human Subjects by 
writing them in care of the Office of Research 
Services, Texas Tech University, Lubbock, Texas 79409, 
or by calling 742-3884. 

If this research project causes any physical 
injury to participants in this project, treatment is 
not necessarily available at Texas Tech University or 
the Student Health Center, nor is there necessarily any 
insurance carried by the University or its personnel 
applicable to cover any such injury. Financial 
compensation for any such injury must be provided through 
the participant's own insurance program. Further 
information about these matters may be obtained from 
Dr. Donald R. Haragan, Vice President for Academic Affairs 
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and Research, 742-2184, Room 108 Administration Building, 
Texas Tech University, Lubbock, Texas 79409. 

I understand that my child may not derive 
therapeutic treatment from participation in this 
study. I understand that I may discontinue this study at 
any time I choose without penalty. 

/ /. 

Signature of Parent/Guardian Date 

/_ /. 

Signature of Researcher Date 



APPENDIX J : RAW DATA 

SUBJECT 

r 

1 

rOTAL 
RESPONSES 

A 

44 
38 
39 
43 

B 

67 
44 
31 
23 
38 
6 0 
84 
22 
4 8 
25 
53 
77 ] 
43 

SUBJECT 

r 

C 

78 
58 

9 
32 
54 
43 
6 1 
30 
35 
23 
5 1 

L06 
6 3 

2 

rOTAL 
RESPONSES 

A 
4 1 
35 
25 

B 

106 
107 

67 
92 
62 
77 
53 
90 
57 

114 
79 
97 

102 

C 

86 
98 
76 
76 
79 
62 
76 
71 
66 
86 
90 

106 
80 

SMILES 
A 

0 
1 
0 
1 

B 

6 
7 
0 
8 
1 

23 
25 

8 
18 

0 
2 

26 
7 

C 

18 
13 

2 
8 

13 
10 
13 

2 
12 

0 
10 
53 
19 

SMILES 
A 
4 
3 
1 

B 

38 
35 
13 
40 
28 
25 
11 
35 
11 
50 
11 
32 
41 

C 

21 
25 
15 
31 
35 
13 
29 
23 
26 
29 
25 
33 
39 

GESTURES 
A 

43 
34 
37 
40 

B 

56 
36 
28 
15 
37 
26 
56 
12 
25 
32 
43 
51 
34 

C 

59 
43 

7 
23 
38 
33 
45 
28 
21 
19 
36 
52 
40 

GESTURES 
A 

32 
30 
24 

B 

39 
45 
37 
27 
19 
44 
35 
37 
33 
53 
50 
48 
55 

C 

46 
54 
35 
33 
34 
41 
36 
36 
26 
57 
41 
51 
38 

VOCALIZATIONS 
A 

1 
3 
2 
2 

B 

5 
1 
3 
0 
0 

11 
3 
2 
5 
2 
8 
0 
2 

C 

1 
2 
0 
1 
3 
0 
3 
0 
2 
4 
5 
1 
4 

VOCALIZATIONS 
A 
5 
2 
0 

B 

39 
27 
17 
25 
15 

8 
7 

18 
13 
11 
18 

7 
6 

C 

19 
19 
26 
11 
10 

8 
11 
12 
14 

6 
24 
22 

3 
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SUBJECT 3 

TOTAL 
RESPONSES 
A 

52 
25 
20 

B 

50 
50 
94 
22 
52 
83 
13 
82 

SUBJECT 

C 

50 
39 
41 
48 
56 
74 
62 
66 

4 

TOTAL 
RESPONSES 
A 

51 
55 
55 

B 

26 
92 
83 
37 
7 

68 
87 
66 
88 
83 
81 
80 
104 
107 

C 

73 
95 
99 
56 
85 
79 
94 
94 
91 
93 
93 
72 
121 
110 

SMILES 
A 

22 
1 

14 

B 

28 
5 

46 
9 
18 
37 
1 

48 

C 

23 
4 

21 
19 
19 
33 
26 
43 

SMILES 
A 

0 
3 
1 

B 

28 
41 
26 
19 
27 
22 
24 
33 
25 
29 
26 
10 
47 
54 

C 

29 
35 
36 
19 
25 
30 
30 
45 
35 
43 
36 
11 
56 

53 

GESTURES 
A 

19 
17 
4 

B 

8 
45 
15 
12 
16 
29 
11 
32 

C 

17 
35 
15 
28 
13 
26 
21 
22 

GESTURES 
A 

45 
48 
50 

B 

28 
35 
43 
16 
42 
43 
50 
26 
39 
46 
43 
39 
47 
38 

C 

29 
46 
43 
30 
46 
38 
50 
45 
39 
40 
42 
36 
56 
50 

VOCALIZATIONS 
A 

11 
7 
2 

B 

14 
0 

33 
1 

18 
17 
1 
2 

C 

10 
0 
5 
1 

24 
15 
15 
1 

VOCALIZATIONS 
A 

6 
4 
4 

B 

6 
46 
14 
2 
2 
3 
13 
7 

24 
8 
12 
31 
10 
15 

C 

15 
14 
20 
7 
14 
11 
14 
4 
17 
10 
15 
25 
13 
I 


