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ABSTRACT 

The problem most often cited in the literature that any individual with 

deaf-blindness faces is communication (Wolf, Delk, & Schein, 1982). Special 

methods of communication are needed to help individuals with deaf-blindness 

to increase their abilities to interact and communicate with people. 

The purpose of the proposed study was to investigate the effectiveness of 

a vibrotactile device and the use of a time-delay technique for communication 

development with children who are deaf-blind. A vibrotactile device which 

substitutes the sense of touch for the sense of hearing can translate a sound 

wave into vibration. The time-delay technique involves delaying the receipt of 

assistance or a desired item at critical moments within naturally occurring 

routines. 

Three children, ranging in age from 9 to 17 years, who have severe and 

multiple disabilities, including impaired function of vision and hearing, were 

selected to participate in the research. They had: (1) been identified as visually 

and hearing impaired; (2) been diagnosed to have severe mental retardation in 

addition to a visual and auditory deficit; (3) had motor impairments that 

significantly restrict their voluntary movements; (4) had no standard 

communication skills; and (5) demonstrated a little or no intent to interact with 

nearby objects or people. 

A multitreatment design (A-B-A1-C-A2-BC) across behaviors and subjects 

was used to evaluate the effectiveness of the intervention program on the 

preselected communication behaviors of (dependent variables) of three 

IX 



subjects. The effects of the intervention program on communication skills were 

displayed graphically and were analyzed visually. 

Results of the study indicate that the time-delay was effective for 

communication development for all three students, but only to a limited degree. 

In general, there was no strong evidence that the vibrotactle device was 

effective. The intervention package, using a time-delay technique plus a 

vibrotactile device, was effective in increasing more desired communication 

behaviors with one of the subjects. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

The problem most often cited in the literature that any individual with 

deaf-blindness faces is communication (Wolf, Delk, & Schein, 1982; Schweigert 

& Rowland, 1982). Communication skills training for children with severe and 

multiple disabilities continues to be an area of the utmost concern for educators 

(Bullis, 1985, 1986, 1987; Donnellan, Mirenda, Mesaros, & Fassbender, 1984; 

Hammer, 1982; Musslewhite & St. Louis, 1982; Reichle & Keogh, 1986; 

Stillman& Battle, 1986). 

Deaf-blindness causes extreme difficulties with regard to communication 

and participation in cultural and social activities as well as with regard to 

education, work, and family life (Jensen, Johansson, & Segerblad, 1991). Most 

children with deaf-blindness also have mental retardation, physical 

impairments, and medical problems (Jensema, 1979). The combination of the 

disabilities can extremely reduce the child's interaction with his physical and 

social environment. A substantial amount of research has indicated that the 

development of language appears to have a cognitive and social basis (Bates, 

1976; McLean & Snyder-McLean, 1978; Bricker & Carlson, 1981; Bruner, 

1975). Therefore, the reduction of the interaction with the social and physical 

environments can tremendously affect the child's communication development. 

Special methods of communication and special services are needed to help 

children with visual and hearing impairments with their communication 

development and for coping with functions of every day life. It is essential and 

important that methods and services must be carefully adapted in accordance 
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with the characteristics, level of capability, and individual needs of persons with 

deaf-blindness (Jensen, Johansson, & Segerblad, 1991). Without such special 

adaptation, children with deaf-blindness are not able to have control over their 

surroundings which, in turn, can lead to the development of "learned 

helplessness" (Seligman, 1975). 

Many children with severe disabilities may develop "learned 

helplessness" (Seligman, 1975). Seligman's "learned helplessness" theory 

proposes three potential outcomes for children who are not able to have control 

over their environment. First, over time, the perception of "learned 

helplessness" can lead to a lack of motivation to try to effect change in the 

environment. Second, the sense of "learned helplessness" can hamper future 

learning. Finally, the sense of "learned helplessness" can result in an 

emotional disturbance and depression. Seligman (1975) suggests that 

strategies should be designed to prevent the development of "learned 

helplessness." 

The combination of visual and auditory deficits is the most significant 

feature to be addressed when programming for individuals with deaf-blindness 

(Davidson, 1992). Approximately 94% of children with deaf-blindness have 

either residual hearing or residual sight (Fredericks & Baldwin, 1987; Ouellette, 

1984). Thus, auditory skill development is one of the primary components for 

intervention programming. Children with hearing impairment should be taught 

to use limited listening skills for effective communication (Fisher & Schneider, 

1986). Auditory learning should not be separated from communication 

development; it should be integrated into the context of every day talk and play 

(Ling & Ling 1978). Ling (1986) indicates that teachers, clinicians and parents 

tend to influence their children's auditory skill development in two main ways: 



(1) through their choice of devices (e.g., hearing aids, cochlear implants, or 

tactile aids), and (2) the range of opportunities that they provide. 

Technical devices made especially for the deaf-blind are available only 

to a very limited extent. The main reason is said to be that deaf-blind children 

make up a very small percentage of the disabled population. The companies 

producing aids do not consider it to be feasible to develop products especially 

adapted for such a small group (ICTA Information Centre, 1985). Thus, 

selecting appropriate devices from those that are available for auditory skill 

development is not only an essential but also a challenging task for teachers, 

clinicians, and parents. 

The second influence on a child's auditory learning is the range of 

opportunities that teachers, clinicians, and parents provide. Research has 

shown that students with severe and multiple disabilities, including children with 

deaf-blindness, have few opportunities to communicate (Rowland, 1990). 

MacDonald (1985) reports that the need of most severely handicapped children 

for communication seems to be eliminated. In most institutions and schools, 

children with severe disabilities are fed, dressed, and cared for without any 

expectation from them for communication or with little input expected from them. 

"Routine tasks are taken care of quickly because It is so much easier and 

efficient" (Siegel-Causey & Ernst, 1989, p. 35). Houghton et al. (1987) indicate 

that communication interactions from students with severe handicaps were 

ignored by caregivers. Students with language delays are provided fewer 

opportunities by caregivers to participate in turn-taking activities than children 

with nonhandicaps (Affleck et al., 1982; Walker & Kershman, 1981; Yoder& 

Kraat, 1983). Mittler and Berry (1977) speculate that individuals with severe 

disabilities are generally functioning at a level below their capabilities 



(especially in the area of communication) because they are not provided ample 

opportunities for communication. Rowland (1990) writes that most often the 

deaf-blind student did not communicate if a teacher did not provide an 

opportunity for the student to "use a specific communicative behavior that is in 

his or her repertoire" (p. 263). Franklin (1989) also indicates that one of the 

deficiencies in the study entitled The Effect of Tactile Aids on Communication 

Skills of Deaf-Blind Children was not allowing the child to have ample time to 

communicate. 

Ling (1986) states that effective auditory skill development relies heavily 

on the use of assistive learning devices. Hearing aids, cochlear implants and 

tactile aids are three currently available assistive listening devices (Ling, 1986). 

For individuals with dead-blindness who cannot benefit from hearing aids and 

cochlear implants, vibrotactile devices such as the Tactaid 11+ might be used as 

an alternative means for receiving information about the sounds in the 

environment. 

Vibrotactile aids have been approved experimentally to be an effective 

device on communication development for children who are deaf (Lynch et al., 

1989a, 1989b; Miyamoto et al., 1989; Hesketh & Osberger, 1990; Osberber et 

al., 1990, 1991; Friei-Patti & Roseser, 1983; Goldstein, Proctor, Shimizu, & 

Bulle, 1983; Goldstein & Proctor, 1985; Oiler, Eilers, Vergara, & Lavoie, 1986; 

Proctor & Goldstein, 1983; Defilippo, 1984; Kaplan, 1983; Oiler, Payne, & Gavin, 

1980). Several beneficial effects of the use of vibrotactile reported include: (1) 

an increase of the user's awareness of sounds; (2) an increase of the user's 

ability to identify environmental sounds; (3) an increase of speech recognition 

when used with lip reading; and (4) an increase of the user's awareness of 

his/her own speech. 



Vibrotactile devices have also been applied to children who have visual 

and auditory impairments for communication development. Franklin (1989, 

1990) reports that children with deaf-blindness demonstrated more desired 

behaviors (e.g., vocalization, motor skills), and expressive and receptive 

communication skills, when wearing vibrotactile devices such as the Tactaid II+. 

Vision and hearing normally work together with the tactile sense to 

provide the basis for most of young children's knowledge of the worid. When 

children have multiple physical and sensory disabilities, they have severely 

reduced opportunities to learn about and respond to people and objects in their 

environment. For those individuals who do not make use of auditory or visual 

stimuli, information must be obtained through another mode (Downing & 

Eichinger, 1990). They believe that when auditory and visual systems are 

impaired, the clearest information is provided by the sense of touch. Research 

on children with deaf-blindness has indicated that the tactile/kinesthetic 

modalities are the superior means of communication for deaf-blind children 

(Curtis, Donlon & Tweedie, 1975). 

Individuals who are "severely limited in the ability to respond to auditory 

and visual stimuli need additional information from alternative sensory modes 

(tactile, vestibular, gustatory, olfactory, and kinesthetic) to communicate 

effectively" (Goetz, Guess & Stremel-Campbell, 1987, p. 16). One way to 

increase a child's opportunity to have additional sensory information to confirm 

an auditory stimulus is through the use of a vibrotactile device such as the 

Tactaid II+. Vibrotactile devices utilize "sensory substitution" that is using the 

input of one sense to substitute for another non-functional or less than optimal 

sense. In the case of Tactaid II+, the sense of touch is used to substitute for the 

sense of hearing. It is a state-of-art of device that translates a sound wave to 



vibrations that can be felt by the user's tactile system. This device can give a 

physical reality to what othen /̂ise might be an undifferentiated sensory stimuli. 

Hesketh and Osberger (1990) describe the Tactaid 11+ as follows: 

The Tactaid 11+ employs a processing scheme 
whereby the incoming acoustic signal is devided 
into two channels: the lower channel coverts the 
range from 100 to 1.8 kHz, and the upper channel 
covers the range from 1.5kHz to lOkHz (Franklin, 
1988). All sounds are transposed to frequencies 
centered around 250 Hz which are then transmitted 
to the two vibrators. The units also employs 
an Automatic Noise Suppression (ANS) circuit to 
reduce steady-state background noise. The Tactaid 
11+ is an updated version of the Tactaid II; however, 
the approach to training is the same with both 
devices, (pp. 265-266) 

Children learn about their world through exploration, and learn to 

communicate through social interaction with their caregivers and parents. 

Bruner (1975) has proposed that the ability of caregivers and their children to 

take turns in early interaction is a prerequisite to language development. "Turn-

taking is social interaction where two people share an experience and take 

turns" (Morgan et al., 1989). Balancing turns between the conversation 

participants Is "an effective way to provide conditions during which less skilled 

communicators have more equal opportunities for participation and during 

which meaningful interactions are likely to occur" (Kaiser & Goetz, 1993, p. 

139). 

Time Delay Procedure 

One technique that allows children with deaf-blindness to have more 

equal opportunities for participation in a conversation is through the use of time-

delay procedure. Time-delay is a technique in which caregivers simply delay 
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the receipt of assistance, a desired item, or a preferred event at critical moments 

within naturally occurring routines (Halle, 1984) in order to achieve a desired 

result. The efficacy of the use of a time-delay technique with children with 

severe handicaps has been well documented (Hewett, 1965; Risley & Wolf; 

1967; Halle, 1982, 1984, 1985; Halle, Baer, & Spradlin, 1981; Halle, Marshall & 

Spradlin, 1979). Time-delay techniques have been documented to improve 

language and communication skills in language delayed children (Hart & 

Rogers-Warren, 1978), mentally retarded children and adults (Halle et al., 1981; 

Halle, 1982), and nonspeaking children (Glennen & Calculator, 1985). Time-

delay serves several functions. First of all, it provides more opportunities or 

reasons for children with disabilities to communicate (Halle, 1982). For 

example, when a child in preschool has one shoe off, it is very common for the 

teacher to help the child put it on, instead of waiting for a request from the child. 

Under this circumstance, the need for communication has been eliminated by 

the teacher consciously or unconsciously. If the teacher delays slightly and 

waits for a request of assistance from the child, the child is more likely to have 

more opportunities to express his/her needs which, in turn, will enhance 

needed communication skills development. Another example is a caregiver 

who prepares lunch for a child without any expectation from the child. The 

caregiver prepares lunch before the child arrives at the lunch table. When the 

child is seated, the caregiver pours a glass of milk and places the child's lunch 

in front of him/her. Both the glass of milk and the lunch are given to the child 

without requiring any language. Under this circumstance, there is no reason 

for the child to communicate (to speak). 

The second function of a delay procedure is to teach children with 

disabilities to respond to cues other than adult verbalizations (Halle, 1982). 



Most of the structured programs for communication intervention with children 

who have disabilities require trainers to provide verbal cues for desired 

responses (Stremel & Waryas, 1974; MacDonald & Blott, 1974). However, 

heavy reliance on verbal cues could produce a small set of stimuli to which 

children with language delays will respond. Thus, speech production of a child 

and meaningful communication between a trainer and a child are less likely to 

occur when the only controlling stimulus is the trainer's verbalization. 

Language researchers have used the delay procedure in the natural 

environment as a discriminable cue to help children who are language delayed 

in their communication skills development (Hewett, 1965; Risley & Wolf, 1967). 

Time-delay allows children with communicative disorders to survey their social 

and physical environment for cues (e.g., smell, tactile, object, or visual cues) 

that can facilitate appropriate responses (Halle, 1984). 

Definitions 

The following operational definitions were used for this study: 

Deaf-blindness: The deaf-blindness is defined by 1990 Federal laws as 

follows: 

"Children with deaf-blindness," means children and youth 
having auditory and visual impairments, the combination 
of which creates such severe communication and other 
developmental and learning needs that they cannot be 
appropriately educated without special education and 
related services, beyond those that would be provided 
solely for children with hearing impairments, visual 
impairments, or severe disabilities, to address their 
educational needs due to these concurrent disabilities. 
(The Federal Register, Oct. 11, 1991, p. 51585) 
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Communication: Communication is defined as "a social interaction 

(Siegel-Causey & Guess, 1989) in which one person is expressing a message, 

and another is decoding it and giving it meaning" (Cushman, 1992). 

Communicative intents: Signals expressed by a child to get responses 

from caregivers. 

Head movement: Head movement is defined as the intentional or 

nonintentional action of moving the head in any direction originated from the 

child. 

Hand-Mouthing: Hand-mouthing is defined as "the action of placing any 

part of either hand from, and including, the Carpus (wrist bone) to the finger tips 

between the lips or in contact with teeth" (Ross, 1992, p. 15). 

Intentional communication: An expression that is purposeful, and 

planned. 

Language: 'Communication by the use of a learned, arbitrary symbolic 

system. There are rules that govern the order and sequence of the symbols of 

any language" (Siegel-Causey & Guess; 1989, p. 97). 

Limb movement: An intentional or nonintentional action of moveing limb 

in any direction originated from the child. 

Nonintentional communication: An expression that is not purposeful, and 

planned. 

Nonsymbolic: The use of gesture, vocalization, eye contacts, body 

movements and other expressions that have not been thought of as part of 

symbolic systems (Siegel-Causey & Guess, 1989). 

Opportunity: Opportunity is defined as the period of time beginning from 

the moment when the intervener presents a spoon and/or food approximately 



six inches away from the child's mouth, to the moment when the intervener 

places the spoon and/or food to the child. 

Palms rubbing together: Palm rubbing together is defined as the action 

of rubbing the palms together. 

Palm rubbing on table top: Palm rubbing the table top is defined as the 

action of palm touching and rubbing on table top. 

Prelanguage: This begins about 9 months of age through thirteenth 

months of age in normal child (Bates, 1979). The prelanguage stage is 

characterized by interpretation of a child's vocalization, gestures, and body 

movement by an adult. 

Sensitivity: "An acute awareness of the needs ad emotions of others, 

involving high responsivity to the subtle cues of others. Nonsymbolic 

communication is facilitated when sensitivity is used to perceive and interpret 

these behaviors" (Siegel-Causey & Guess, 1989, p. 98). 

Time-Delay. A procedure involves delaying receipt of assistance, the 

item, or engagement in an event at critical moments within naturally occurring 

routines. 

Traditional communication system: Traditionally, communication has 

been thought of as an interaction using symbolic behaviors (spoken words, 

written word, sign language). 

Vocalization: Vocalization is defined as any audible sound (e.g., crying, 

screaming, shrieking, grunts, laughing, cooing, gurgling) made by the child. 

Statement of the Purpose 

The purpose of the proposed study was to examine the effectiveness of an 

intervention program employing a vibrotactile device and a time-delay 
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technique on communication behaviors for children with deaf-blindness. The 

desired outcome of the study was an increase in the frequencies of preselected 

communication behaviors of each child with deaf-blindness (e.g., vocalization, 

head movement, hand-mouthing, palms rubbing together, and palm rubbing on 

table top). 

Research Questions 

The following research questions were investigated. 

1. Does the intervention using a time-delay technique result In an increase in 

the frequency of the preselected communication behaviors of a child with 

deaf-blindness? 

2. Does the intervention using a vibrotactile device result in an increase in the 

frequency of the preselected communication behaviors of a child with deaf-

blindness? 

3. Does the intervention package using a time-delay technique with a 

vibrotactile device result in an increase in the frequency of the preselected 

communication behaviors of a child with deaf-blindness? 
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CHAPTER II 

REVIEW OF LITERATURE 

There are several areas of study that should be addressed when 

considering remediating communication deficits using vibrotactile devices and 

time-delay procedures. First, an introduction to communication will be 

addressed and the nature of the communication will be discussed. This will 

provide a deeper understanding regarding the meaning of communication both 

for children with and without disabilities. Second, the role and the significance 

of preverbal communication in early interactional processes will be discussed. 

Third, the existing research regarding the use of vibrotactile devices for 

communication development, both with individuals with hearing impairments 

and with deaf-blindness, will be reviewed. Fourth, the relationship between 

communication and auditory skill development must be addressed. Fifth, the 

use of delay procedures as a technique to remediate communication deficits 

will be discussed. Last, facilitating communication development within natural 

settings must be addressed. 

Communication 

Definition 

Siegel-Causey and Guess (1989) state that communication 

is "a social interaction that exchanges information, ideas, desires, requests, and 

questions" (p. 97). It is a way of interacting in which one person is expressing a 

message, and another is decoding it and giving it meaning. Communication 

includes many different forms (Morgan et al., 1989; Prizant & Wetherby, 1987; 

Rowland, 1990; Downing & Siegel-Causey, 1988; Kaiser & Goetz, 1993). 
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People use oral, written, and sign language, pictures, objects, and/or body 

language to communicate with each other. Communication enables people to 

interact with their worid. With the ability to communicate, people are able to 

learn things by interacting with people, objects, and environments, and to 

participate in social activities. Without the ability to communicate, people 

remain isolated and unable to control their environment. For the purpose of the 

study, communication is defined as a social interaction (Siegel-Causey & 

Guess, 1989) in which one person is expressing a message, and another is 

decoding it and giving it meaning (Cushman, 1992). 

The Nature of Communication 

Kaiser and Goetz (1993) describe the following three assumptions 

regarding the nature of communication which help us understand the 

importance of communication in everyone's daily life. First, communication is a 

fundamental characteristic of human interactions. Communication links people 

with their worid. The human being is born social. Thus, it is rare that a human 

being does not participate in communicative interactions in the social worid. 

However, not all communicative behaviors are intentional. "Any behavior 

can serve a communicative function even if not intentionally displayed" 

(Stillman, 1992, p. 132). Nonintentional communication may occur when the 

listeners tend to act "as if" the nonintentional behaviors of others "had particular 

meaning that is consistent with our social cultural patterns and the content of the 

interaction" (Kaiser & Goetz, 1993, pp. 137-138). For example, a one-month-old 

baby's crying may function to alert parents or caregivers of hunger, wet diapers, 

and discomfort without planning to have this effect. By acting "as if" the baby is 
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requesting something, the communicative intent of requesting is established, 

and a social transaction occurs. 

The second assumption is that communication includes both symbolic 

and nonsymbolic behaviors. Over the past 20 years, the concept of 

communication has changed radically (Rowland, 1990). One of the major 

changes is the enlargement of the domain of behaviors that are considered 

communicative. The current perspective is that language is the culmination of a 

communicative competence that begins at birth, or even before, and 

communication is not dependent exclusively on the use of a spoken language 

system (Schiefelbusch, 1980). Communication is more than verbal or 

nonverbal language. Therefore, communication also includes many 

nonsymbolic behaviors such as gross vocalization, postural change, gesture, 

body movement, facial expression and so forth. This new perspective is the 

result of a substantial amount of research regarding communicative intent in the 

behaviors of infants long before they learn to speak (Bates, 1976; Bates, 

Benigni, Bretherton, Camaioni, & Bolterra, 1977; Condon & Sander, 1974; 

Dore, 1974; Halliday, 1975; Lewis & Rosenblum, 1977; Schaffer, 1977; 

Sugarman-Bell, 1978). 

The last assumption is that communication occurs when shared 

meanings have been established between communication partners. This 

assumption emphasizes the responsibility for successful communication on 

both partners In an interaction. Meaningful communication is essential and 

critical for ongoing communication. Shared and meaningful communication is 

more likely to occur when listeners follow the principles of responsive 

interaction including following the lead of the less skilled speakers, allowing 

him or her to define the topic of conversation, balancing turns between the 
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conversation participants, and responding communicatively to the speaker 

verbally and nonverbally (Fox & Westling, 1991; Mahoney & Powell, 1988; 

Weiss, 1981). Although common mode and shared understanding provide 

ideal conditions for establishing meanings, yet equal complete comprehension 

is neither necessary nor sufficient for communication to occur (Kaiser and 

Goetz, 1993). For example, one person speaks English, but his or her partner 

does not understand the language; then the conversation must rely on other 

modes (e.g., natural gestures) to communicate. If competent communicators 

can adapt rapidly to many different modes of communication (speech, writing, 

picture, natural gesture, communication boards, or the use of objects), the 

shared meaning is more likely to be established between communication 

partners. The purpose of alteration of a competent communicator's modes of 

communication is to increase the likelihood of shared meanings as well as to 

facilitate social communication between individuals (Kaiser & Goetz, 1993). 

Communication Development 

Siegel-Causey, Ernst, and Guess (1988) indicate that children who are 

deaf-blind in many cases function at "a developmental stage that is very similar 

to the paralinguistic level of nondisabled infants" (p. 70). Both children with 

deaf-blindness and infants without disabilities functioning at nonsymbolic levels 

rely heavily on gesture and vocal means to communicate their needs. Thus, the 

study of preverbal interaction between caregivers and infants can provide 

information relevant to nonsymbolic communication development for children 

with deaf-blindness. 
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Theory of communication development. Bates and associates (Bates, 

1976, 1979; Bates et al., 1977) have proposed a communication model that 

assumes developmental continuity from preintentional, through intentional 

preverbal, to intentional verbal communication. This framework provides a 

useful scheme for studying the communication development with children with 

severe disability as well as normally developing children. 

Bates' model for tracing communication development includes three 

stages: periocutions, illocutions, and locutions. A person functioning in the 

"periocutionary" stage expresses his message by using signals intentionally or 

unintentionally to affect the listener. For example, the hunger cry of an infant in 

the "periocutionary" stage has a systematic effect on the caregiver without 

intention by the infants. This stage starts at birth and is preintentional and 

preverbal. 

The second stage of the model is called "illocutions." In the 

"illocutionary" stage, a person uses conventional social acts, recognized by 

both speaker and the listener, to communicate his needs and desires. At about 

9 months of age, a child begins to use preverbal signals (e.g., natural gestures, 

vocalization) intentionally to affect the caregiver (the listener). 

The third stage Is called "locutions." A person functioning in this stage 

expresses his/her message by using all acts that are required for making of 

speech (e.g., constructing prepositions and uttering sounds). With the 

emergence of language at approximately 12 to 18 months of age, a child 

communicates intentionally with words and is said to enter the "locutionary" 

stage. 
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Bonding. Bonding is the emotional tie between parent/caregiver and 

child (Morgan et al., 1989); it is founded on security, warmth, and mutual trust 

(Siegel-Causey & Guess, 1989). Bonding is necessary for a child's 

communication growth (van Dijk, 1965,1966,1984, 1991; Morgan et al., 1989). 

Research indicates that bonding between children and their primary caregivers 

supports and promotes eariy preverbal, nonsymbolic communication (Bruner, 

1977; Odom, 1983; Schiefelbusch, 1984). 

Communicative intents. Expressions from the child to get responses from 

caregivers are called communicative intents (Morgan et al., 1989). One of the 

most important ways to establish bonding is to recognize an infant's eariy 

communication intents and respond to them appropriately and consistently. 

Research indicates that infants communicate long before they talk (Bates, 1976, 

1979; Bruner, 1975; Dore, 1974, 1983; Sugarman, 1984). They use several 

signals of communicative intent to communicate their needs, including crying, 

sucking, smiling, reaching, pointing, fussing, and clinging (Bowlby, 1969). 

Communication between infants and their caregivers relies heavily on the 

responsiveness of the caregivers because communication develops through a 

social interaction which begins with caregivers' interpretation and reinforcement 

of the infants' early signals or communicative intents (Morgan et al., 1989). 

Inferrino communicative intents. Bates and associates (Bates, 1976, 

1979; Bates et al., 1977) state that not all communicative behaviors are 

intentional. A child's behavior may serve a communicative function without the 

intention to do so. The eariiest form of communication for an infant is usually to 

cry. At birth, a baby does not communicate its needs intentionally. All 

behaviors, including crying, are reflexive. The cry is only part of the act of being 

hungry or uncomfortable and is not a specific communicative behavior to 
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announce hunger or discomfort. When the infant's cry is recognized and 

responded to warmly and promptly, a bond or attachment between the infant 

and parents or caregivers begins to be established. Gradually the infant is 

aware that by crying he/she receives attention and comfort from his parents or 

caregivers. So the infant cries to seek more attention and comfort and soon the 

cry becomes a communicative act. 

Smiling is another example. At first, the smile is part of the act of being 

comfortable and not a specific communicative behavior to announce comfort. 

When the caregiver interprets the smiling and respond to the smiling 

appropriately and consistently, the infant gradually is aware that the smile has 

an effect on his parents or caregivers. Soon the smile starts to take on meaning 

and becomes a communicative act. 

Researchers suggest that a bonding of warmth and security between 

children and their primary caregivers supports and promotes eariy preverbal, 

nonsymbolic communication (Bruner, 1977; Odom, 1983; Schiefelbusch, 1984). 

When a child's communicative intents are recognized and responded to warmly 

and promptly, the child begins to develop a bond; when the child is bonded to 

his/her caregiver, the child's preverbal communication is more likely to be 

facilitated. 

Impact of handicapped child's communication on caregiver. Children 

with disabilities, including deaf-blindness, may use fewer communication 

intents than those with normal development (Morgan et al., 1989). Multiple 

impairments of children with deaf-blindness or severe disability can severely 

interfere with the eariy social interaction between parents and infants. Very 

often, not just the sensory channels of vision and hearing are affected but also 

some of other systems, such as tactile(touch), vestibular (balance), 
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proprioceptive (body position), olfactory (smell), and gustatory (taste) are 

affected. In their interactions with caregivers, multiply handicapped children 

with deaf-blindness may use unconventional and possibly confusing signals 

that may not be recognized and responded to by adults. They are not able to 

initiate the social interaction and to give rewarding feed-back to the parents or 

caregivers (e.g., smile, eye-contact) or be comforted through vision or hearing 

stimulation. Because of their low level of responsiveness to sensory stimuli, 

these children often appear nonresponsive to their parents, caregivers or 

teachers. Due to the low level of responsiveness from these children, it may 

become harder for caregivers to show their love if these children do not seem to 

be communicating with them. 

Impact of caregiver's communication on handicapped child. The 

caregiver has the most effect on the child's developments (especially in the 

area of communication). If a child's signal of communicative intent is 

recognized and responded to appropriately and consistently, the child may 

learn that his/her behavior has an effect on the listener. Even though the 

signals expressed by a child with severe disability are atypical and 

unintentional, the child may learn that he/she can make himself/herself 

understood using these signals if the caregiver recognizes and responds to the 

behaviors appropriately and consistently. Gradually, the child may begin to feel 

a sense of control over the environment; this, in turn, can prevent the 

development of "learned helplessness." 

The more the caregiver responds to the child's communication attempts, 

the more the child will try to communicate (Morgan et al., 1989). Therefore, to 

facilitate communication skills, it is important that caregivers with children with 

deaf-blindness learn to be careful observers and interpret their children's 
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signals of communicative intents appropriately and respond to them 

consistently. 

Auditory Skill Training 

Communication skill development should not be separated from auditory 

skill development. Most individuals with deaf-blindness have residual hearing 

(Fredericks & Baldwin, 1987). Children with hearing impairment should be 

taught to use their residual hearing for effective communication (Fisher & 

Schneider, 1986). Sound is important in learning to communicate. Children 

learn language by hearing it. Through auditory skill training, children with 

deafness can be taught that sounds have a source and that sounds have 

meanings. According to Erber (1982), there are four steps in auditory training: 

detection, discrimination, identification and comprehension. 

This study focuses on Erber's first level: the development of detection. 

Detection is the awareness of sounds. At this stage, the source of sound is not 

yet a concern. Attention to sound could be inferred from the child's verbal and 

motor responses (e.g., vocalization, facial expression, limb movement, head 

wagging). 

Auditory skill training should be conducted through natural, enjoyable 

Interactions (Mischook & Cook, 1986) in natural, meaningful environments 

(Michael & Paul, 1991). Ling (1986) states that professionals and parents can 

strongly influence their children's auditory skill development through their 

choice of devices (e.g., hearing aids, cochlear implants, or tactile aids). For 

deaf-blind children who are severely limited in the ability to respond to auditory 

stimuli and who cannot benefit from hearing aids and cochlear implants, the 

need to find alternative means for receiving auditory information from the 

environment is urgent. Studies have indicated that the sense of touch can be 
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used to substitute for the sense of hearing and offers a viable means for 

receiving acoustic information (Gault, 1927; Reed et al., 1982). One assistive 

technology device that can deliver auditory information to the sense of touch is 

a vibrotactile device which translates a sound wave into a vibration that can be 

felt by the user's tactile system. 

Introduction to Tactile Devices on Communication 

The first tactile device was developed by Gault in 1926 (Gault, 1927). 

Since then, both single and multiple-channel tactile devices have been 

produced and evaluated. Tactile devices provide either vibrotactile stimulation 

or an electrical form of stimulation. Those sensory devices which use a 

mechanical form of stimulation are referred to as vibrotactile. Those devices 

which use an electrical form of stimulation are referred to as electrotactile. 

Tactile devices differ in the number of stimulations, the type of stimulation, 

placement of vibrators, and type of display (Reed, et al., 1982). It is suggested 

that the users must learn to associate the stimulation with concurrent 

environment events (Jones, Spellman, & Ozier, 1989). 

Vibrotactile Device 

Vibrotactile devices use mechanical vibrators to excite the skin with 

differing patterns of vibrations. Like hearing aids, vibrotactile devices 

incorporate a microphone to pick up sounds and an amplifier to amplify and 

filter them. Vibrotactile devices deliver the signal to a small vibrator that is 

attached to the finger, arm, wrist, forehead, sternum, or abdomen of the users. 

These vibratory signals provide temporal, pitch, and intensity information from 

the original sounds; therefore, they provide some information about the nature 
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of those sounds. Tactile devices enable an individual to use the sense of touch 

to "feel" sounds. The following section will discuss current research regarding 

the use of vibrotactile devices with children who are hearing impaired and deaf-

blind. 

The Use of Vibrotacile Devices with Children with Deafness 

There have been many attempts to use the vibrotactile devices to 

enhance the communication development for individuals with hearing 

impairments (Lynch et al., 1989a, 1989b; Miyamoto et al., 1989; Hesketh & 

Osberger, 1990; Osberger et al., 1990, 1991; Friei-Patti & Rosesser, 1983; 

Goldstein, Proctor, Shimizu, & Bulle, 1983; Goldstein & Proctor, 1985; Oiler, 

Eilers, Vergara, & LaVoie, 1986; Proctor & Goldstein, 1983; Defilippo, 1984; 

Kaplan, 1983; Oiler, Payne, & Gavin, 1980). 

Vibrotactile devices have been reported to have significant effects on 

communication development for individuals with hearing impairments. Lynch et 

al. (1989a) report their results for four congenitally, profoundly hearing-impaired 

children aged 5-7 years who wore either a 16-channel Tacticon or a 2-channel 

Tactaid II with their hearing aids. The performance for word recognition was 

tested in three conditions: (a) aided hearing alone, (b) tactual aid alone, (c) 

combined hearing aid and tactual aid. The subjects were requested to point to 

a Signing Exact English flash card corresponding to the word spoken by the 

examiner. For both devices, performance for word recognition was better in the 

combined condition (tactile plus hearing aid) compared to the hearing-aid-

alone condition. The findings suggest that profoundly hearing-impaired 

children can successfully learn to recognize tactual patterns corresponding to 

words and can apply acquired tactual knowledge to novel speech stimuli. It 
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also indicates that hearing-impaired children can integrate speech information 

presented simultaneously through amplified audition and a tactual aid. 

Lynch et al. (1989b) report the performance of speech tracking for a 

congenitally, profoundly deaf adult who had received 41 hours of tactual word 

recognition training in a previous study. The subject was read passages in 

three conditions: (a) lipreading alone; (b) lipreading and Tactaid II; (c) 

lipreading, Tactaid II, and aided hearing and required to repeat the passages 

verbatim. The finding indicates a significant improvement in speech tracking in 

the combined use of lipreading and the Tactaid II. 

Miyamoto et al. (1989) compare the performance of profoundly deaf 

children who wore either the Tactaid II, House SM cochlea implant, or Nucleus 

22-channel cochlea implant. Encouraging performance was noted with all 

three devices. Both implant groups outperformed the tactile group on all 

speech recognition, discrimination and speech tracking tasks. However, the 

children who wore the Tactaid II with their hearing aids did better than when 

wearing hearing aids alone. 

Hesketh and Osberger (1990) report significant improvement in speech 

discrimination and word identification in a child with congenital hearing loss 

when wearing the Tactaid II+. In the first measure (speech discrimination), there 

are two types of trials: change and no change. For the no change trials, the 10 

stimuli were the same; for the change trials, the last five stimuli differed from the 

first five. The child was instructed to respond "same" or "different" after each 

trial. After six months of training and the use of the Tactaic II+, the child 

discriminated changes in speech features with a high degree of accuracy. The 

second measure administered live voice with the examiner seated behind and 

to the side of the child. The child was required to point to the picture 
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corresponding to the word spoken by the examiner. The child demonstrated 

limited word recognition after using the Tactaid 11+ for 12 months. 

Osberger et al. (1990) compare spontaneous speech samples of 

profoundly deaf children who wore Tactaid II, the SM/House single-channel 

implant, and the Nucleus multichannel implant. A 6-minute speech sample, 

elicited from the child during a play situation, was video- and audio-recorded 

and subsequently analyzed by two speech-language pathologists. 

Performance of the children was measured by following methods. If an 

utterance was perceived as a recognizable phoneme of English, or a 

reasonable approximation of one, it was classified as speech. Sounds that do 

not represent speech at all (e.g., grunts, growls) are classified as nonspeech. 

All other vocalizations are classified as speechlike. The findings indicate that 

all three types of sensory devices were effective in increasing the frequency of 

occurrence of sounds classified as English phoneme. 

Osberger et al. (1991) compare the production of speech of profoundly 

hearing impaired children who used either the 3M/House single-channel 

cochlear implant(n=7), the Nucleus multichannel cochlear implant(n=7), or the 

Tactaid II (n=12) to that of a control group of subjects (n=4) who used a tactile 

aid inconsistently and received minimal speech training. Speech samples were 

obtained by a clinician in a play situation selected to elicit a speech sample 

from each child. The findings indicate that all three experimental groups and 

the control group demonstrated an encouraging improvement in the production 

of sounds classified as English phonemes. However, more subjects with the 

Nucleus device acquired fricatives, liquids, glides, voiceless consonants, and 

high front vowels than did the subjects in the other groups. 
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Friei-Patti and Roeser (1983) examine the effectiveness of the use of 

SRA-10 in communication with four children with hearing impairments. The 

SRA-10 is a battery-powered device that consists of a microphone, a 

processing unit and three vibrators wom on the abdomen. The children 

received three, 30-minute individual language therapy sessions per week 

during the study. Communication index and language interaction measures 

were used to evaluate the children's communication skills under two conditions: 

(1) aid-on condition, and (2) aid-off. The communication index was the total 

amount of time a child used some form of communication, including 

vocalization, sign only, or combined vocalization and sign. The language 

interaction measures were structural language and semantic language. 

During the aid-on condition, the communication index data showed a 

sharp increase in performance. The structural language data showed a general 

trend to rise in performance during aid-on condition and slight decrease in the 

aid-off condition. The data on semantic language revealed there was little 

difference between the aid-on and aid-off condition. Friei-Patti and Roeser 

(1983) conclude that SAR-10 has beneficial effects on communication involving 

sign language plus vocalization. 

Qualitative research conducted by Proctor and Goldstein (1983) 

indicates that vibrotactile input was effective in the development of a profoundly 

deaf child's comprehension of spoken language. After 9 months of training with 

a tactile aid and with traditional aural-oral teaching techniques, the subject's 

communication skills had increased to the point that she was able to 

understand the instruction of the Peabody Picture Vocabulary Test. After 10 

months of training with a tactile aid and traditional aural-oral teaching 

techniques, the child had acquired an understanding of 469 words. 
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Oiler et al. (1986) discuss the effectiveness of the use of vibrotactile (6 

channel Oregon vocoder) and electrocutaneous vocoder (32 channel vocoder) 

in the development of speech reception and production with 13 children with 

profound hearing impairments. Six of children had been diagnosed as having 

more than one additional handicap, including learning disability, apraxia, mild 

cerebral palsy, microcephaly, and moderate mental retardation. Three of 

children were assigned to use an electrocutaneous vocoder and 10 were 

assigned to use an Oregon vibrotactile vocoder. The children's communication 

skills were assessed by recording and transcribing samples. All of the children 

received approximately 70 hours of individual training. The children's 

performances after training were compared to those of pretraining. The findings 

indicate that all the children progressed in speech production. There was no 

difference in performance between the two vocoders. Both groups of children 

made similar progress. The authors note that children with multiple handicaps 

made the least progress. 

Oiler et al. (1980) write of the effectiveness of the Oregon vocoder (24-

channel vibrotactile device) in the development of lip reading ability with eight 

deaf adolescents (six male, two female). The results showed that adolescents 

with hearing losses learned to discriminate some hard-to-lip read words after 

about one hour of training with a vibrotactile device. Kaplan (1983) reports that 

vibrotactile devices have a beneficial effect in the development of receptive 

language skills of an adult with hearing impairment after receiving training with 

a vibrotactile device. 
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Current Research with Children who Are Deaf-Blind. 

A validation of the use of tactile devices for communication skills on 

children who are deaf-blind was conducted by Franklin from 1986 to 1989. 

Franklin (1989) compares the effectiveness of the use of a 2-channel 

vibrotactile device (Tactaid II) and a 16-channel electrotactile aid (Tacticon) in 

development of the receptive and expressive communication skills with six 

children with deaf-blindness. Communication was defined as "any interaction 

with the environment" for the purpose of the study. The target behaviors were 

compared in three conditions: (a) Tactaid versus control, (b) Tactaid versus 

Tacticon, (c) Tacticon versus control. The children also wore their own personal 

devices such as hearing aids, and/or glasses during both the treatment and 

nontreatment condition. The findings indicate that subjects demonstrated 

more desired behaviors when wearing Tactaid than the Tacticon in condition b. 

Comparisons between condition (a) and (c) showed no differences. In the third 

year, the Los Angeles Replication-Across-Change Agents Study was 

conducted; the results indicate that both Tactaid and Tacticon produced more 

desired behaviors than no device. 

The Tactaid 11+ was selected for the second three-year study (1989-

1992), entitled T/7e validation of the Effect of Tactile Aids on Communication 

Skills of Infants and Preschoolers with Dual Sensory Handicaps. Six children 

were selected as participants in the study. The target behaviors were compared 

in two conditions: (a) no device, (b) with Tactaid II+. The results of z scores 

indicate there was no difference between the two conditions. However, visual 

inspection of graphic displays indicates an improvement of target behaviors in 

two subjects. Moreover, an improvement in the non-target behaviors was 

observed for certain children, including awareness of environment, increase in 
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peer interaction, and decrease in general fussing. In addition, two of the non

verbal children began to imitate vocalization when wearing the Tactaid II+. 

Franklin (1990) concludes that it appears that tactile stimulation can have a 

positive effect on communication development for children with deaf-blindness. 

A replication-across-change agents study using the Tactaid 11+ was 

conducted during the third year. Four children were selected to participate in 

this study. The results indicate that there was an improvement in 

communication behaviors when wearing Tactaid II+. 

An additional component was added to the third year of the project using 

the Tactaid 7. The Tactaid 7 was used with four children who had worn Tactaid 

11+ in the first two year. Data analysis indicates the use of the Tactaid 7 is able 

to produce more desired communication behaviors for the same children who 

wore the Tactaid 11+ during the first two years. 

The two three-year studies (1986-1989 and 1989-1992) conducted by 

Franklin indicate that vibrotactile devices have some beneficial effects on 

communication development for children with deaf-blindness. However, 

Franklin points out that one of the major deficiencies of the first three-year study 

is not allowing the children to have enough time to communicate, indicating an 

appropriate technique should to be chosen to improve the outcome of the study. 

Some of the improvements resulted from the inservice training of teachers and 

staff for the purposes of facilitating the use of vibrotactile devices in the 

classroom study (1989-1992) and were noted in the second three-year project 

(Franklin, 1990). However, not allowing the children to have ample 

opportunities to communicate seems continuously to be a major deficiency of 

the study. One method to allow children to have enough time to communicate is 

through the use of a time-delay procedure. 
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Time Delay 

Definition 

The method of delay procedure involves delaying the receipt of 

assistance, the item, or engagement in an event at critical moments within 

naturally occurring routines. A significant aspect that should be recognized in a 

communication intervention program is to provide ample opportunities for 

facilitating communicative exchange between caregivers and children with 

severe communicative disorders. One way to enable the children to have more 

opportunities to communicate is through the use of time-delay procedures 

(Halle, 1982). 

Most of the children with deaf-blindness also have severe mental 

retardation, physical impairments and medical problems in addition to a visual 

and auditory deficits (Jensema, 1979). The additional handicaps, in 

conjunction with the visual and hearing impairments, extremely reduce the 

child's interaction with the social and physical worid; this, in turn, can 

tremendously affect his/her communication and language development. 

Because there are relatively few data regarding the communication and 

language development for children with deaf-blindness, the study of 

communication and language development with populations with other 

disabilities may provide important information for developing communication 

intervention programs. 

Research on Time-Delay Procedure 

Research by Halle, Marshall, and Spradlin (1979) indicates that time 

delay can increase language use and facilitate generalization in severely 

retarded children. The 15-second time-delay technique was employed at 
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mealtimes to increase language use of severely retarded children by giving 

them a reason to talk. Halle, Marshall, and Spradlin stated that caregivers who 

are not specifically trained to develop communication skills in retarded children 

do not recognize naturally occurring opportunities for language use, nor are 

these caregivers familiar with procedures for speech. The whole environment 

with the lack of planned opportunities failed to encourage language use. In this 

situation, children are provided food without the requirement of any 

vocalization. 

Using time-delay procedures alone, the three investigators found that 

three of six children were able to make meal requests (i.e., "want," "tray," "food," 

"meal"). Two of the remaining three subjects produced meal requests using the 

delay procedure and modeling of an appropriate meal requests (i.e., "Tray, 

please.") before the end of a15-second delay. Only one child with the lowest 

verbal skill did not respond to the delay upon meal request. Halle, Marshall, 

and Spradlin further indicate that time delay can facilitate generalization across 

people and meal times. Generalization across people was assessed for five 

children. Four children were successful in making a generalization across 

people. Generalization across people and mealtimes was assessed for four 

children. Three of the children were able to make meal requests across people 

and mealtimes within the15-second delay. Halle et al. conclude that it appears 

that providing an environment that increases opportunities is a simple yet 

powerful method to facilitate communication skills. 

Program Using Time Delay 

The efficacy of time-delay techniques has been established by others. 

Halle, Baer, and Spradlin (1981) conducted a systematic replication of the study 
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by Halle et al. (1979). In the study, special educators employed delay 

procedures with six moderately retarded language-delayed children in four 

different settings other than mealtimes. Halle et al. (1981) used time delay as a 

stimulus control to increase language use. They state that children's language 

development often is controlled by an appropriate stimulus, but caregivers 

usually fail to recognize these stimuli. In using an appropriate stimulus control 

by restructuring the environment that increases the opportunities for language 

use through a delay procedure, speech is more likely to occur. Because the 

delay procedures are simple yet powerful and can be implemented frequently, 

they are likely to be used by caregivers. The stimulus control resulting from the 

use of delay procedures allows language-delayed children to have enough 

time to attend to the cues (e.g., visual, tactile, smell, taste cues) provided by 

caregivers, and allows them to relay what they know. 

Using the delay procedure, Halle et al. (1981) found that the students 

initiated vocalizations to obtain worksheets during academic sessions, to play 

with favorite toys during free play, to obtain a second helping at snack time, and 

to handle interesting items during sharing (show-and-tell). 

Halle et al. (1981) further indicate that the delay procedures are simple, 

and are likely to be implemented frequently by caregivers. Follow-up 

assessment showed that teachers were maintaining greater levels of the delay 

procedures than those in the baseline level after 10 weeks. 

Research by Halle (1985) indicates that caregivers often preempt vocal 

initiations by giving the desired items or materials to the children without 

requiring language. The need to ask for desired items or materials has been 

eliminated by the caregivers, consciously or unconsciously. The finding 

indicates that the delay procedure in the natural environment is a good 
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approach to help developmentally delayed children produce vocal initiations 

that had been preempted previously. Hall (1985) states that because the 

children are able to use speech to obtain desired items from adults in their 

environment, some degree of control over the environment may be realized; 

this, in turn, will enhance social competence of the children. Halle (1985) 

further indicates that no generalization program was necessary because the 

training of vocal requests was already occurring in the natural everyday 

environment. 

Using Time Delay with Nonspeaking Persons 

Glennen and Calculator (1985) examine the effectiveness of the method 

of delay procedure used within structured communicative events with 

nonspeaking physically handicapped children. Glennen and Calculator (1985) 

state that nonspeaking children often failed to use their nonspeaking 

communication system which Indicated a need to learn how to actively initiate 

functional communicative intents, such as requests for desired items or actions. 

The study by Glennen and Calculator (1985) put the focus on improving 

the interaction skills of the nonspeaking child through the use of the delay 

procedure when using aided communication systems. Two nonambulatory 

physically handicapped children participated in the study. Each participant was 

trained to learn 10 novel nouns within functional activities. Then the vocabulary 

symbols were added to each child's board. During the training session, each 

child was asked "What is this?" The child was then given a 15-second time 

delay to name the object using his communication board. Modeling and 

imitation were also used as cueing and prompting strategies in the study. 
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Using the above mentioned teaching strategies, the finding indicates 

that both of the nonspeaking handicapped children's ability to initiate requests 

for the 10 desired objects using the communication board increased. Glennen 

and Calculator (1985) further indicate that as the children began to improve, the 

structured communicative events were used less frequently. As the children 

learned what was expected of them in the training situation, using the delay 

procedure alone was sufficient to elicit requests for the desired objects. 

Natural Setting 

Over the past two decades, one of the major changes of communication 

training is related to the contexts in which intervention occurs (Rowland, 1990). 

The best practice in communication intervention today generally involves 

"milieu training" (Hart & Rogers-Warren, 1978, p. 193). In contrast to the typical 

model of speech training that requires the learner to transfer skills learned in an 

artificial environment to more natural situation, "milieu training" requires that 

communication training occur within functional, natural activities throughout the 

learner's day. Developing communication skills within natural environments 

has gained considerable support in the literature (Goetz & Sailor, 1988; 

Downing & Siegel-Causey, 1988; Sailor, Goetz, Hunt, & Gee, 1988; Halle, 

1985; Hart & Rogers-Warren, 1978; McLean & Snyder-McLean, 1978; Cole

man, Cook, Beukelman, Depape, & Kraat, 1984; Harris, 1982; Silverman, 

McNaughton, & Kates, 1978; Yoder & Kraat, 1983). 

Sailor et al. (1988) propose "context relevance" as a theory of motivation 

for acquiring language in children with severe disabilities. Context relevance 

theory suggests that communication training in natural contexts and the use of 

functional activities can enhance the severely handicapped children's 
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motivation to communicate with their worid and maximize the ability to 

generalize and acquire a new skill. Important principles of context relevance 

theory include the following: 

1. A skill to be learned has immediate utility for 
the students; 

2. A skill has desirability for the students; 
3. A skill is acquired in a social context; 
4. A skill is acquired in the actual, physical contexts; 
5. A skill has practicality for the student; and 
6. A skill is appropriate to the student's age. 

(Sailor et al., 1988, pp. 68-69). 

Training settings for developing communication skills should include 

many natural contexts in the day. Familiar contexts (feeding, bathing, diapering, 

playtime and games) provide significant structure for the child's communication 

development because they contain many situational cues (Siegel-Causey, 

Ernst, & Guess, 1988). In addition, the familiarity of contexts is more likely to 

provide a comfortable, relaxed atmosphere for children that can encourage 

communicative interactions (Ernst & Siegel-Causey, 1989). 

Because communication skills are founded in social interaction (Rogow, 

1984), communicative opportunities should involve those for social interaction 

that arise naturally in the course of the day (i.e., meal time, transportation time, 

and activity period) Situations that appear to promote social interactions may 

be identified and be utilized to enhance social participation which, in turn, will 

facilitate acquisition of new communication skills (Siegel-Causey, Ernst, & 

Guess, 1988). 

Summan/ 

The review of literature reveals that children who are deaf-blind in many 

cases function at "a developmental stage that is similar to the prelinguistic level 

34 



of children without disabilities" (Siegel-Causy, Ernst, & Guess; 1988, p. 70); 

therefore, the study of preverbal interaction between caregivers and babies can 

provide important infonnation relevant to nonsymbolic communication 

facilitation for children with deaf-blindness. 

As indicated in the research, "any behavior can serve a communicative 

function even if not intentionally displayed" (Stillman, 1992, p. 132). 

Communication between infants and their caregivers relies heavily on the 

responsiveness of the caregivers because communication develops through a 

social interaction which begins with caregivers' interpretation and reinforcement 

of the infants' eariy signals or communicative intents (Morgan et al., 1989). 

Therefore, to facilitate communication skills, it is important that caregivers have 

to learn to be careful observers and interpret their children's signals of 

communicative intents appropriately and respond to consistently. 

The effectiveness of vibrotactile devices for communication development 

for persons with hearing impairment has been well documented by research 

(Lynch et al., 1989a,1989b; Miyamoto et al., 1989; Hesketh & Osberger, 1990; 

Osberger et al., 1990, 1991; Friei-Patti & Rosesser, 1983; Goldstein, Proctor, 

Shimizu, & Bulle, 1983; Goldstein & Proctor, 1985; Oiler, Eilers, Vergara, & 

LaVoie, 1986; Proctor & Goldstein, 1983; Defilippo, 1984; Kaplan, 1983; Oiler, 

Payne, & Gavin, 1980). Vibrotactile devices have also been found to have 

benefical effects for communication development with children who have visual 

and auditory impairments (Franklin, 1989, 1990). Furthermore, the 

effectiveness of the technique of time delay for communication development for 

children with disabilities has been well documented (Hewett, 1965; 

Risley & Wolf, 1967; Halle, 1982, 1984, 1985; Halle, Baer, & Spradlin, 1981; 

Halle, Marshall. & Spradlin, 1979; Downing, 1977). 
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This review of literature reveals that an intervention program using a 

vibrotactile device and a time-delay technique within natural environments 

should be effective in communication development for children who are deaf-

blind. 
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CHAPTER III 

METHODOLOGY 

A review of the literature regarding communication for children with deaf-

blindness, the effectiveness of vibrotactile devices, and the remediation 

technique of time-delay suggests that an intervention program employing a 

vibrotactile device and a delay procedure should be an effective method of 

enhancing communication skills for children with deaf-blindness. This chapter 

discusses the methods and procedures designed to answer the research 

question: Does the intervention program result in an increase in the frequency 

of the preselected communication behaviors of children with deaf-blindness? 

Experimental Design 

Single subject experimental research (Tawney & Gast, 1984) was 

employed, and a multitreatment design (A-B-A1-C-A2-BC) across subjects and 

behaviors was used to examine the effectiveness of the elements of a time-

delay technique (B), a Tactaid 11+ (C) and a Tactaid 11+ plus a time-delay 

technique (BC) on the preselected communication behaviors (dependent 

variables). Tawney and Gast (1984) give the following description of the 

multitreatment design: 

The multitreatment design is an extension and 
variation of the reversal and withdrawal 
(A-B-A-B) design. The multitreatment design 
is used when an investigator wants to evaluate 
the effects of two or more inten/entions upon a 
behavior. One intervention may be combined with 
others to determine the effect of a treatment 
package. These are introduced in a defined 
sequence and then compared to an adjacent 
condition. ( p. 301) 
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Kratochwill states (1978) that the major advantage of the multitreatment 

design is economy of time because several interventions can be tested in 

sequence. It also allows a researcher to compare the effectiveness of different 

interventions on specified target behaviors (Tawney & Gast, 1984). 

The condition sequences were: Baseline (A); a time-delay technique (B); 

baseline (Ai); a Tactaid 11+ (C); baseline (A2); a time-delay technique plus a 

Tactaid 11+ (BC). The first step in implementation of the multitreatment design 

employed in the study is to collect baseline data (A) on the preselected 

communication behaviors for a minimum of three observation sessions. The 

second step is to introduce the first intervention (B), a time-delay technique, 

after a stable baseline has been attained. The third step is to introduce the 

second intervention (C), a Tactaid II+, after the reintroduction of the baseline 

condition (Ai). The fourth step is to introduce the intervention package (B plus 

C) after reintroduction of baseline condition (A2) if the condition B and the 

condition C were not effective individually in producing a positive effect, or if a 

substantial difference in producing a positive effect between the condition B and 

the condition C has occurred. The condition sequences in the study will permit 

the researcher to compare the three interventions (B, C, BC) with the baseline 

condition (A). Tawney and Gast (1984) indicate that "the interventions can only 

be compared to the preceding baseline (A) conditions and not to each other 

because they are not adjacent" (p. 303). 

Subjects 

This research study received an approval from the Human Subjects 

Committee at Texas Tech University prior to any contact with school officials or 

subjects. The investigator selected three children from the Lubbock 
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Independent School District as participants. She contacted the school and/or 

district to get permission for conducting the research in the schools and a 

release of infonnation from each subject's parent(s) or guardian(s) with a written 

explanation outlining the intervention. (Appendix B contains a blank copy of the 

parent consent form.) She gathered data regarding the etiology and diagnosis 

of concurrent disabilities in addition to the eye and ear conditions from the 

participants' files. (Appendix D contains a blank subject information form.) 

Criteria for Selection 

Three subjects participated in the study. They had: (1) been identified as 

visually and hearing impaired; (2) been diagnosed to have severe mental 

retardation in addition to a visual and auditory deficit; (3) had motor impairments 

that significantly restrict their voluntary movements; (4) had no traditional 

communication skills; and (5) demonstrated a little or no intent to interact with 

nearby objects or people. 

Subject 1 

Subject 1 is a 17-year-old female. She meets eligibility criteria as a deaf-

blind, orthopedically handicapped, other health impaired, and speech 

handicapped student. She is enrolled in a self-contained classroom for 

students with multiple disabilities at a public high school where she receives 

instruction in self-help skills, communication, socialization, and vocational skills. 

According to school records, she was diagnosed with Ecoli-Meningitis 

when she was 13 days old. She has motor impairment and requires assistance 

to maintain balance. She also has a seizure disorder and takes Dilantin and 

Felbatol for seizure control. According to school staff, there are some side 
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effects of the medicine including nausea, constipation, sleepiness, headaches 

and a decrease of appetite. She has allergies to animals, especially cats. 

According to the comprehensive individual assessment, her level of 

expressive and receptive proficiency in communication is below average. The 

primary means of communication of subject 1 is nonverbal behavior and sound 

vocalization. She cries when upset or hurt and hums when happy. She resists 

an activity by pushing a caregiver away or fussing and crying. She is 

auditorially impaired; she sometimes startles to loud noises but cannot hear 

normal frequencies of sound. She does like the vibrations from sound and may 

bang on a counter top to hear them. 

The optometrist report states that subject 1 is cortically visually impaired. 

Her vision seems to change from day to day and is not predictable. She seems 

to know when lights are off and goes to sleep. She has no peripheral vision. 

She sometimes can discern a bright object and has been observed to reach out 

for a nearby object. 

Subject 1 likes tactile stimulation and enjoys rubbing different textures 

with her hands. She likes soft materials like blankets or towels. She has a 

favorite squeeze toy which is rather large and produces a loud squeal. 

The target communication behaviors identified for Subject 1 are 

vocalization, palm rubbing, and palm rubbing on the table top. 

Subject 2 

Subject 2 is an 13-year-old female. She is enrolled in a self-contained 

classroom program for students with multiple disabilities. She meets eligibility 

criteria for visually impaired and deaf-blind as defined by State Board of 

Education rules. 
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According to school records. Subject 2 has a diagnosis of 

neurofribromatosis, cerebal palsy, and seizure disorder. The optometrist report 

states that she has an optic atrophy and left exotropia. As reported in her last 

functional vision assessment. Subject 2 did not react to any visual stimuli. She 

did not appear aware of the presence of light when a flashlight was on near her 

face. She did not shift her gaze from one object to another. Her pupils reacted 

normally when light was introduced. She did not blink when confronted by the 

evaluator's hand. No convergence was observed during the session. 

As reported in her Auditory Brainstem Response Evaluation, Subject 2 

has near normal hearing sensitivity for both ears. But professionals working 

with Subject 2 have not observed her using her hearing functionally. According 

to school records. Subject 2 did not respond to any sounds made to attract her 

attention. She did not respond when other children in the classroom made 

loud noise. No sound awareness was present. 

Subject 2 showed limited response to tactual stimulation. She did not 

respond when a soft toy was rubbed on her face. However, she did turn her 

face away when a soft brush was rubbed on her face. 

According to school records. Subject 2 has general low muscle tone. 

Her head control is poor to fair. She can maintain her head in a neutral position 

when in supported sitting. She is dependent for all her self care. Her teachers 

reported that Subject 2 only eats soft moist foods such as macaroni and cheese 

and baked potato mixed with apple sauce. She will choke if food is too dry. 

She does not seem to have any sort of chewing pattern. She tends to use her 

tongue and the roof of her mouth to break the food down. 

According to the learning medium assessment. Subject 2's sense of 

touch should be used as her primary channel for learning and communication. 
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The target communication behaviors identified for Subject 2 are 

vocalization, head movement, and hand-mouthing. 

Subject 3 

Subject 3 is a 9-year-old male. He is enrolled in a self-contained 

classroom program in a public school. He meets eligibility criteria as a deaf-

blind student as defined by State Board of Education rules. His medical 

diagnosis includes cerebral (spastic quadruplegia), cortical blindness, and 

seizure disorder. 

According to school records. Subject 3 has spastic quadruplegia from a 

head injury when he was an infant. He shows increased muscle tone over his 

whole body. He is currently taking Depakene and Tranxene for seizure control, 

and Diocto Syrup for stool softness. 

The optometrist report states that Subject 3 is cortically visually impaired 

and he has a serious visual loss after best correction. As reported in his last 

functional visual assessment, his eyes did not converge on an object moving 

toward his face. His pupils did not constrict when light was introduced. He 

opened his eye wide inconsistently when a flashlight was introduced. He did 

not track objects or light, respond to objects or lights in his peripheral field, or 

fixate on any objects. Professionals working with him have not observed him 

using his vision functionally. 

There is no documentation to prove that Subject 3 has a hearing loss. 

An Auditory Brainstem Response (ABR) were not recommended because of his 

health problems. Professionals working with Subject 3 have reported that he 

responded well to music. He would vocalize pleasantly to songs he enjoys and 

protested to songs he did not like. He will respond to funny noises, but does 
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not respond to any other sounds, such as people talking or environmental 

noise. 

According to the comprehensive communication assessment. Subject 3 

uses a very limited number of nonverbal behaviors to gain attention, including 

vocalization, smiling, head turning, laughing and lip smacking. The most 

frequent communicative behavior demonstrated by Subject 3 is vocalization. 

Subject 3 takes all liquids through a feeding tube. He is able to eat foods 

broken into small pieces. The classroom staff reports that it takes approximately 

one hour to feed him during meals. 

The target communication behaviors identified for Subject 3 are 

vocalization and head movement. 

Setting 

This study was conducted in the self-contained classrooms for the 

subjects. The room was not changed for the study. Each subject continued the 

normal routine at school during the investigation. The intervener was seated 

next to the student. The primary data collector and the second data collector 

were seated in front of the students and the intervener. 

Materials 

A vibrotactile device (Tactaid 11+) was selected to be used in this study 

because it is lightweight, commercially available, easy to wear, and has had 

extensive field testing with deaf-blind children (Franklin, 1989, 1990). Tactaid 

11+ is a two-channel wearable vibrotactile device. It consists of three major 

components: (a) processor- contains the processing electronics, the system 

controls, rechargeable batteries, microphone, and telecoil (or T-coil); (b) 
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vibrators- two lightweight skin vibrators; and (c) cord- connects the vibrators to 

the processor. A wrist band is needed to attach the two vibrators to the inner or 

outer wrist. In addition, a pouch is needed so that the device can be worn by 

children outside the clothing. (Appendix A contains a description of a Tactaid 

II+.) 

Dependent Measures/Observation 

The following dependent variables were measured daily during the 

observation period. 

Subject 1 -

1. Number of vocalizations to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage); 

2. Number of palms rubbing to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage); 

3. Number of palms rubbing on the table top to sound compared to the 

number of opportunities for that response to occur during feeding 

interaction (expressed as a percentage). 

Subject 2 -

1. Number of hand movements to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage); 

2. Number of vocalizations to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage); 
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3. Number of hand-mouthing to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage). 

Subject 3 -

1. Number of head movements to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage); 

2. Number of vocalizations to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage); 

3. Number of limb movement to sound compared to the number of 

opportunities for that response to occur during feeding interaction 

(expressed as a percentage). 

The following terms are operational definitions of the dependent 

variables: 

Vocalization: Vocalization is defined as any audible sound (e.g., crying, 

screaming, shrieking, grunts, laughing, cooing, gurgling) made by the child. 

Head movement: Head movement is defined as the intentional or 

nonintentional action of moving the head in any direction originated from the 

child. 

Hand movement: Hand movement is defined as the intentional or 

nonintentional action of moving any hand in any direction originated from the 

child. 

Head movement: Head movement is defined as the intentional or 

nonintentional action of moving the head in any direction originated from the 

child. 
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Hand-Mouthing: Hand-mouthing is defined as "the action of placing any 

part of either hand from, and including, the Carpus (wrist bone) to the finger tips 

between the lips or in contact with teeth" (Ross, 1992, p. 15). 

Palms rubbing together: Palm rubbing is defined as the action of rubbing 

the palms together. 

Palm rubbing on table top: Palm rubbing the table top is defined as the 

action of palm touching and rubbing the table top. 

Limb movement Limb movement is defined as the intentional or 

nonintentional actions of moving the limb in any direction originated from the 

child. 

Data Collection System 

Measurement/Observation Procedure 

During daily sessions, each subject participated in eating activities while 

the device was in place. The target communication behaviors (dependent 

variables) were measured by a primary data collector and a second data 

collector. Observations were conducted on the first 20 opportunities given to 

each child during feeding interaction both in the baseline and the intervention 

conditions using a frequency-count procedure. A blank copy of the coding 

sheets for each subject is presented in the Appendix E. 

The target communication behaviors were scored in the following 

manner: 

Vocalization. If vocalization occurred at any time during the opportunity 

given to the child, the letters "VOC" were marked on the coding sheet. 

Palm rubbing. If palm rubbing occurred at any time during the 

opportunity given to the child, the letters "PR" were marked on the coding sheet. 
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Palm rubbing the table top. If palm rubbing the table top occurred at any 

time during the opportunity given to the child, the letters "PRT" were mari<ed on 

the coding sheet. 

Hand movement. If hand movement occurred at any time during the 

opportunity given to the child, the letters "HD" were marked on the coding sheet. 

Head movement. If head movement occurred at any time during the 

opportunity given to the child, the letters "HM" were marked on the coding sheet. 

Hand-mouthing. If hand-mouthing occurred at any time during the 

opportunity given to the child, the letters "HMO" were marked on the coding 

sheet. 

Limb movement. If limb movement occurred at any time during the 

opportunity given to the child, the letters "LM" were marked on the coding sheet. 

Intervention Procedure 

Essential Elements of Communication 

Auditory skill training is inseparable from communication skill training. 

Communication skills are founded in social interaction; therefore, sensitivity to 

and recognition of the nonsymbolic behaviors during feeding interaction were 

applied to the intervention program. The following transcription is a sample of 

the conversation between a caregiver and a child. 

Eating Activity 

Caregiver: "Here is your apple sauce, take a big bite, Steve." 

(Caregiver with a spoon of apple sauce in hand approaches 

the child, who is seated in a wheel chair. The spoon is 

positioned six inches away from the child.) 

Child: (Moves his legs) 
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Caregiver: "Steve, very good, I see you are moving legs. Thanks for 

letting me know you want some applesauce. Here is your applesauce." 

(As caregiver places the spoon at mouth and gives applesauce to the 

child.) 

Child: (Opens his mouth and eats the applesauce.) 

Caregiver: "Steve, this chicken nugget smells good, I know you will like it. 

Open your month and take a big bite." 

Child: (Moves his head) 

Caregiver: "Steve, I see you are moving your head. I know you like the 

chicken nugget. Here is your nugget" (As caregiver places the spoon at 

the month and gives the chicken nugget to Steve.) 

Child: (Opens mouth and eats the nugget.) 

Prior to Baseline 

Selection of target behaviors. At the beginning of the study, the 

investigator visited schools and observed participants to identify the 

communication behaviors for each participant that were already in their 

behavioral repertoire prior to the study. A determination of the preselected 

communication behaviors was based on the investigator's observation and 

collaboration with each child's classroom teacher. In addtion, the investigator 

worked with all participants for at least one week to allow the the children and 

classroom teachers to adapt to her prior to the start of the baseline condition. 

Selection of Activities. For multiply handicapped children with deaf-

blindness, learning is best achieved through participation in functional activities 

that are meaningful for them (Helmstetter & Guess, 1987). Functional activities 

(e.g., eating) that were meaningful for the participants were incorporated into 
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the intervention procedure while the vibrotactile device was in place. Siegel-

Causey and Downing (1987) suggest that "taking advantage of basic human 

needs can provide the necessary impetus for communication interactions" (p. 

38). Therefore, eating activities (i.e., lunch, and breakfast) were selected as the 

opportunities for communication interaction in this study. 

Selection of a body site. The two vibrators have been designed to be 

worn directly on the skin. It is recommended that the vibrators should be worn 

under clothing on the sternum or on the inner or outer wrist (Audiological 

Engineering Corp, 1992). The location of the device on the body was based on 

the user's needs and preference as determined by the researcher in 

collaboration with the individual, parent, and teacher. 

Experimental Conditions 

Condition A: Baseline. During the baseline condition, neither a Tactaid 

11+ nor a 15-second delay was implemented. Feeding occurred at a comfortable 

pace. The investigator talked to each child using a conversational tone, and 

using words that were meaningful in the situation before each child being fed. 

For example, "Steve, take a big bite of the apple sauce, I know you will like it." 

Each child was presented with a spoon and food approximately six inches away 

from his/her mouth. The purpose of this was to provide smell and visual cues to 

the child. The child then was fed with the spoon. The investigator collected 

data on the target communication behaviors of each participant on at least 

three consecutive days or until a stable baseline had been attained. 

Condition R' Time-delav. During condition B, a 15-second time delay 

was applied. The investigator talked to each child using a conversational tone 

and using words that were meaningful in the situation. The investigator 

49 



presented each child with a spoon and food approximately six inches away 

from his/her mouth. The investigator delayed the food for 15 seconds. If the 

subject responded with any of the target communication behaviors within this 

15-second delay period, he/she received food immediately. If no response 

occured, the food was given at the end of the 15-second period. The target 

communication behaviors that occurred at any time during the opportunity given 

to the child were scored on the coding sheet. The investigator collected data 

on the target communication behaviors on at least five consecutive days. 

Condition C: Tactaid II+. During condition C, each child wore a Tactaid 

II+. A 15-second delay was not applied. Feeding occurred at a comfortable 

pace. The investigator talked to each child using a conversational tone and 

using words that were meaningful in the situation. Each child was presented 

with a spoon and food six inches away from his/her mouth and immediately fed. 

The target communication behaviors that occurred at any time during the 

opportunity given to the child were scored on the coding sheet. The investigator 

collected data on the target communication behaviors on at least five 

consecutive days. 

Condition BC: Time-delav and Device. This condition is a combination 

of the two previous conditions. During condition BC, each child wore a Tactaid 

11+ and a 15-second time delay was applied. As before, the investigator talked 

to each child using a conversational tone and using words that were meaningful 

in the situation and delayed the food for 15 seconds. Each child was presented 

with a spoon and food six inches away from his/her mouth and then fed under 

condition BC. The investigator collected data on the target communication 

behaviors that occurred at any time during the opportunity given to the child. 
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The investigator collected data on the target communication behaviors on at 

least five consecutive days. 

Observer Training 

Data collection was completed by one primary data collector. A second 

observer was employed for at least 25% of the observations. The two data 

collectors were trained by the investigator to identify targeted communication 

behaviors and scored them on the appropriate coding sheets. A prerecorded 

video tape was used during the training sessions. The investogator and the two 

data collectors trained and practiced together until the two observers had 

scored at least 80% (Kazdin, 1982) in agreement on each target communication 

behavior for each subject. 

Interobserver Agreement 

During 25% of the observations, the two data collectors simultaneously, 

but independently, observed the target communication behaviors. 

Interobserver agreement was determined with the point-by-point method 

(Tawney & Gast, 1984), using the following formula: 

Agreements 
X 100 = Percent of Agreement. 

Agreements + Disagreements 

Analysis of Results 

The effects of the intervention (the use of a vibrotactile device 

incorporating the use of a delay procedure) on the target communication 

behaviors (dependent variables) were evaluated through visual inspection of 

data plotted in graphs. Tawney and Gast (1984) indicate that visual analysis of 
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graphic data is the most frequently used data analysis strategy employed by 

applied behavior analysts. To show positive effects of the inten/ention program, 

there should be an increase in the occurrence of the target communication 

behaviors when intervention was applied as compared to baseline data. 

Summary 

The multitreatment design was employed to examine the effectiveness of 

the use of a vibrotactile device and a time-delay technique on the preselected 

communication behaviors (dependent variables). Three school children, 

ranging in age from 9 to 17 years who had severe and multiple disabilities, 

including impaired function of vision and hearing, were selected to participate 

in the study. Observation data were collected on the first 20 opportunities given 

to each child in each session. A frequency-count procedure was used to record 

the communication behaviors of each child. The effects of the intervention on 

the preselected communication behaviors were evaluated through visual 

inspection of data plotted in graphs. 
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CHAPTER IV 

RESULTS 

The purpose of this study was to examine the effectiveness of two 

treatment strategies—a vibrotactile device and a time-delay—for 

communication development for children with deaf-blindness. Three subjects 

ranging in age from 9 to 17 years who have severe/profound multiple 

disabilities including impaired function of vision and hearing participated in the 

study. 

Single-subject experimental research was employed using a 

multitreatment design across subjects and behaviors to examine the 

effectiveness of the interventions. Each subject's target communication 

behaviors were determined based on the investigator's observation and 

collaboration with each child's classroom teacher prior to the study. 

Observation data were collected on the first 20 natural opportunities for 

communication during eating activities. The effects of the interventions were 

graphed and analyzed visually. 

Interobserver Reliability 

An agreement level of 88% was established for Subject 1, a 95% 

agreement level was established for Subject 2, and a 100% agreement level 

was established for Subject 3 in practice sessions. Interobserver data were 

collected on 29.7% of the observations for Subjects 1, 28.9% for Subjects 2, 

and 25% for Subject 3 in real sessions. During the study, interobsen/er 

agreement for Subject 1 was 97.7%; 97.8% for Subject 2; and 97.0% for 

Subject 3. The above data indicated that there was a high level of consistency 
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between the two data collectors in recording the target communication 

behaviors. 

Subject 1 

The results of the study for Subject 1 are presented in Figure 4.1. 

Relative to Data Series A-B 

Vocalization. Time-delay (B) had no clear effect over baseline (A) in 

increasing the frequency of vocalization. During the baseline phase, 

percentages for vocalization ranged from 10% to 5%. With the introduction of 

the treatment, vocalization percentages ranged from 0% to 40% for days 4 to 11 

with variability. 

Palms rubbing together. Time-delay (B) was more effective than 

baseline (A) for increasing the percentage of palms rubbing together as 

indicated by a ascending trend line. During the baseline condition, palm 

rubbing percentages ranged from 25% to 10% for days one to three. After the 

treatment was introduced, percentages for palms rubbing together increased 

from 35% to 75%. As Figure 1 indicates, the data points for palms rubbing 

together was cleariy and consistently above the baseline level. 

Palm rubbing on table top. Time-delay (B) had no positive effect over 

baseline (A) in increasing the frequency of palm rubbing on table top. The 

baseline behaviors ranged from 20% to 30% for days one to three. After the 

treatment was introduced, palm rubbing on table top percentages ranged from 

0% to 45%, with five data points falling below the highest baseline score. 

Percentage scores during condition B were variable. 
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Figure 4.1. Percentages of vocalization, palms rubbing together and palm 
rubbing on table tope for Subject 1 
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Relative to Data Series A.-C 

Vocalization. Use of the vibrotactile device (C) had slight positive effect 

over baseline (Ai) for increasing the occurrence of vocalization. During 

reintroduction of baseline, percentages of vocalization ranged from 20% to 5% 

with a declining slope. Following introduction of vibrotactile device (C), 

vocalization percentages slightly increased from 5% to 35%. As Figure 4.1 

indicates, the trend line during the treatment phase was slightly above the 

declining baseline range scores. 

Palms rubbing together. Use of the vibrotactile device (C) was more 

effective than baseline (Ai) for increasing the percentage of palms rubbing 

together. During reintroduction of baseline, palm rubbing percentages ranged 

from 45% to 20%, with a descending slope. After the treatment (C) was 

introduced, palm rubbing percentages increased from 0% to 80% with a clear 

ascending trend line. 

Palm rubbing on table top. The vibrotactile device (C) had no positive 

effect over baseline (Ai) in increasing the frequency of palm rubbing on table 

top. During reintroduction of baseline, palm rubbing on table top percentages 

were the same for days 12 and 13, with 15% for each day. After the treatment 

was introduced. Subject 1 had percentages ranging from 35% to 0% with a 

descending trend. Six of the treatment scores fell below the highest baseline 

score. 

Related to Data Series A9-B1 

Vocalization. The reintroduction of time-delay (Bi) had a small positive 

effect over baseline (A2) in increasing the occurrence of vocalization. During 

reintroduction of baseline, percentages for vocalization ranged from 60% to 5% 
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with a declining slope. With reintroduction of time-delay. Subject 1 had 

percentages ranging from 40% to 70% with a slightly ascending trend line. 

Palms rubbinc together. The reintroduction of time-delay (Bi) was more 

effective than baseline (Ag) for increasing the percentage of palms rubbing 

together. During reintroduction of baseline. Subject 1 had baseline 

percentages ranging from 80% to 15% with a descending slope. After the 

treatment was introduced, the percentage scores in condition Bi increased from 

40% to 75% with a clear ascending trend line. 

Palm rubbing on table top. The reintroduction of time-delay (Bi) had no 

positive effect over baseline (Ag) in increasing the occurrence of palm rubbing 

on table top. During reintroduction of baseline, palm rubbing on table top 

percentages for Subject 1 ranged from 35% to 0% for days 23 to 28, with a 

declining trend. Following reintroduction of time-delay, percentages for Subject 

1 ranged from 0% to 25% for days 29 to 38. No treatment data points in 

condition Bi were above the highest baseline score. 

Summary for Subject 1 

When data were examined across the three behaviors and across the 

three intervention phases, limited evidence was found to support the 

effectiveness of the two intervention programs. Of the two intervention 

treatments, use of time-delay was found to be more effective than vibrotactile 

device, but this effect was found primarily with "palms rubbing together." Again, 

visual inspection of the graph (Figure 4.1) indicated that this positive effect was 

minimal. There was no strong evidence that use of vibrotactile device was 

effective. 
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Subject 2 

The results of the study for Subject 2 are shown in Figure 4.2. 

Relative to Data Series A-B 

Vocalization. Time-delay (B) was more effective than baseline (A) in 

increasing the percentage of vocalization. Subject 2 had baseline percentages 

ranging from 35% to 0% with a declining slope. After the treatment was 

introduced, vocalization percentages increased from 5% to 75% with an 

ascending trend line. 

Hand movement. Time-delay (B) had no positive effect than baseline (A) 

in increasing the frequency of hand movement. As Figure 4.2 indicates, the 

baseline percentage scores ranged from 20% to 0% for days one to four. After 

the intervention was introduced. Subject 2 had scores ranging from 0% to 20%, 

with no treatment scores falling above the highest baseline score. 

Hand-mouthina. Time-delay (B) was more effective than baseline (A) for 

increasing the frequency of hand-mouthing. As Figure 4.2 indicates, the 

baseline percentage scores ranged from 35% to 0% with a descending trend. 

With introduction of time-delay, the treatment scores increased from 0 % to 70% 

with an ascending trend line (Figure 4.2). 

Relative to Data Series Ai-C 

Vocalization. Use of the vibrotactile device (C) had an inconclusive effect 

over baseline (Ai) in increasing the frequency of vocalization. During 

reintroduction of baseline, vocalization percentages for Subject 2 ranged from 

35% to 5%. Following the intervention, percentage scores in treatment 
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Figure 4.2. Percentages of vocalization, hand movement and hand-mouthing 
for Subject 2 
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condition ranged from 0% to 70%, with 6 data points falling below the highest 

baseline score. The treatment data showed marked variability. 

Hand movement. The vibrotactile device (C) resulted in an inconclusive 

effect over baseline (Ai) in increasing the occurrence of hand movement. 

During reintroduction of baseline. Subject 2 had baseline percentages that 

ranged from 20% to 0% with a descending slope (Figure 4.2). After the 

vibrotactile device was introduced, hand movement percentage scores ranged 

from 0% to 70%, with 6 data points falling below the highest baseline score. 

Visual inspection of the graph indicates that data points in the treatment 

condition showed marked variability. 

Hand-mouthing. Use of the vibrotactile device (C) also had an 

inconclusive effect over baseline (Ai) for increasing the percentage of hand-

mouthing. During reintroduction of baseline, baseline range of scores for 

Subject 2 were from 20% to 5% with a descending trend (Figure 4.2). After the 

intervention was introduced, hand-mouthing percentages ranged from 0% to 

45%, with 6 data points falling below the highest baseline score. Visual 

inspection of the graph shows that percentage scores during condition C were 

highly variable. 

Relative to Data Series A2-BC 

Vocalization. Use of the time-delay plus vibrotactile device intervention 

(BC) had an inconclusive effect over baseline (A2) in increasing the percentage 

of vocalization. During reintroduction of baseline, Subject 2 had percentage 

scores ranging from 30% to 0% for days SO to 36. With introduction of the 

intervention package (BC), vocalization percentages in the treatment condition 

ranged from 0% to 50% with great variability. 
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Hand movement. The time-delay plus vibrotactile device intervention 

(BC) was not more effective than baseline (A2) in increasing the occurrence of 

hand movement. During reintroduction of baseline, hand movement scores 

ranged from 45% to 0% for days SO to 36. Following reintroduction of baseline, 

Subject 2 had percentage scores ranging from 5% to 55% for days 37 to 44. As 

Figure 4.2 indicates, only one of the treatment data points was above the 

highest baseline score. 

Hand-mouthing. Use of the time-delay plus vibrotactile device 

intervention (BC) also had an inconclusive effect over baseline (A2) for 

increasing the frequency of hand-mouthing. During reintroduction of baseline. 

Subject 2 had percentage scores ranging from 25% to 0% from days SO to 36. 

After the intervention package (BC) was introduced, hand-mouthing 

percentages ranged from 0% to 50% with marked variability. 

Summary for Subject 2 

Results for Subject 2 showed no clear evidence of a functional 

relationship between the interventions and increases in communication 

behaviors. In general, the use of the time-delay procedure was more effective 

than the use of the vitrotactile device. Use of time-delay plus vibrotactile device 

was not more effective than either time-delay or vibrotactile device individually. 

For Subject 2, the time-delay technique was somewhat effective in increasing 

the occurrences of vocalization and hand-mouthing during lunch time. 

However, use of the vibrotactile device (C) had inconclusive effects. Also, use 

of time-delay plus vibrotactile device intervention resulted in no conclusive 

effects. 
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Subject 3 

The results of the study for Subject 3 are shown in Figure 4.3. 

Relative to Data Series A-B 

Vocalization. Time-delay (B) was not more effective than baseline (A) for 

increasing the percentage of vocalization. The baseline percentage scores of 

vocalization ranged from 20% to 0%, with a descending trend (Figure 4.S). After 

the intervention was introduced, vocalization percentage scores ranged from 

30% to 0%. Visual inspection of the data (Figure 4.3) shows that eight of the 

treatment data points falling below the highest baseline score. 

Head movement. Use of the time-delay (B) resulted in a positive effect 

over baseline (A) in increasing the frequency of head movement. During 

baseline condition, the percentage scores of head movement ranged from 40% 

to 20%, with an acceptable baseline. After the treatment was introduced, the 

percentage scores increased from 30% to 80% with an ascending trend line. 

Limb movement. Time-delay (B) resulted in no positive effect over 

baseline (A) for increasing the occurrence of limb movement. During the 

baseline condition, the percentage scores of limb movement ranged from 25% 

to 0% with a descending trend. After the treatment was introduced, the 

percentage scores ranged from 0% to 30% for days 5 to 19. Visual inspection 

of the data (Figure 4.3) shows that only one of the treatment data points fell 

above the highest baseline score. 
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Figure 4.3. Percentages of vocalization, head movement and limb movement 
for Subject 3 
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Relative to Data Series A -̂C 

Vocalization. The vibrotactile device (C) was not more effective than 

baseline (Ai) in increasing the frequency of vocalization. During reintroduction 

of baseline, percentage scores for Subject 3 ranged from 5% to 0% with a 

descending slope. After the vibrotactile device was introduced, the treatment 

scores ranged from 0% to 20%, with only three data points above the highest 

baseline score (Figure 4.3). 

Head movement. Vibrotactile device (C) had slight positive effect over 

baseline (Ai) in increasing the occurrence of head movement. During 

reintroduction of baseline, scores were the same for days 20 to 21, with a mean 

of 15%. After the treatment was introduced, Subject 3 had scores ranging from 

to 60% to 10% (Figure 4.3) with a descending trend line. 

Limb movement. Vibrotactile device (C) had no positive effect over 

baseline (Ai) in increasing the frequency of limb movement with Subject 3. 

During reintroduction of baseline, percentage scores for days 20 and 21 were 

the same, with 5% for each day. After the treatment was introduced, the 

treatment range of scores for Subject 3 was from 5% to 30% with four data 

points above the baseline highest score. Visual inspection of the graph (Figure 

4.3) shows that scores in treatment condition were variable. 

Relative to Data Series Ao-BC 

Vocalization. The intervention of time-delay plus vibrotactile device (BC) 

had no positive effect over the baseline condition (Ag) in increasing the 

percentage of vocalization for Subject 3. During the baseline condition (A2), 

vocalization percentage scores ranged from 5% to 0% from days 30 to 31, with 

a descending trend. After the inten/ention package (BC) was introduced, 
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treatment percentages ranged from 0% to 10%. As Figure 4.3 indicates, only 

two of the treatment data points were above the highest baseline score. 

Head movement. Time-delay plus vibrotactile device (BC) resulted in a 

positive effects over baseline (Ag) in increasing the occurrence of head 

movement for Subject 3. During reintroduction of baseline, Subject 3 had 

percentage scores ranging from 35% 20% with a descending trend. After the 

intervention package (BC) was introduced, head movement percentage scores 

ranged from 40% to 90% from days 32 to 38, with a clear and significant 

ascending trend. 

Limb movement. Time-delay plus vibrotactile device (BC) had a minimal 

effect over the baseline condition (Ag) in increasing the frequency of limb 

movement. During reintroduction of baseline. Subject 3 had the same 

percentages for days 30 and 31, 0% for each day. Following introduction of the 

intervention, the treatment data points ranged from 35% to 5% with a 

descending trend. 

Summary for Subject 3 

Results of the study showed no clear functional relationship between the 

time-delay procedure and the vibrotactile device in increasing the desired 

communication behaviors. In general, use of time-delay was found to be more 

effective than the vibrotactile device. This positive effect was found primarily 

with head movement. Subject 3 showed no evidence of increases in any target 

communication behaviors under the vibrotactile device condition, indicating use 

of vibrotactile device alone was not effective for increasing the target 

communication behaviors. However, use of time-delay plus vibrotactile device 

treatment was more effective than use of vibrotactile device alone. Ling (1986) 
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indicated that a child's auditory skills development could be influenced by two 

main ways: the range of opportunities given to the child and the use of 

appropriate assistive learning device; therefore, it is not surprising that the 

combined use of time-delay and vibrotactile device was more effective than the 

use of vibrotactile device alone. 

Validity 

Internal validity is established when the intervention, and only the 

intervention is responsible for the change in behavior (Tawney & Gast, 1984). 

school. Evidence of internal validity was demonstrated through the high 

interobserver reliability and the consistency of one intervener throughout the 

study. 

Results of the study revealed that the intervention treatments produced 

increases in communication behaviors, but only to a limited degree. Also, a 

strong functional relationship between the interventions was not found; 

however, one of the major advantages of the research method was to allow a 

way to find out (a) which intervention is most effective for a given student and (b) 

which specific communication behavior is affected the most. For Subject 1, use 

of time-delay was more effective than the use of vibrotactile device; however, 

this positive effect was found primarily with palms rubbing together, indicating 

that Subject 1 seemed to prefer palms rubbing together as a communication 

behavior. For Subject 2, results of the study indicated that the subject seemed 

to prefer both vocalization and hand-mouthing as communication behaviors. In 

general, use of time-delay was found to be more effective than use of 

vibrotactile device. Findings of the research revealed that Subject 3 seemed to 
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prefer head movement as a communication behavior and the time-delay plus 

vibrotactile device intervention was found to be most effective for the subject. 

The social validity of this study appears to be high. After the intervention 

program, all participants had an increased ability to interact with their 

environments and people working with them. Subject 1 was able to hand the 

cup after a drink to her classroom teachers as well as the intervener. 

Classroom teachers revealed that Subject 2 had an increased frequency of 

leaning fenA/ard to the spoon when the feed was presented at her eye level. 

Subject S's classroom teacher reported that the subject had started to use more 

head movement and vocalization for making a request during lunch and snack 

times. Parents of the participants were pleased that their children made 

progress in their eating and drinking skills as well as their communication skills. 

External validity was demonstrated if the interventions can be applied 

with other subjects, in ether environments, with ether experimenters, and with 

miner variations in the basic procedure (Tawney & Gast, 1984). Limited 

external validity was found. All three subjects demonstrated increases in the 

target communication behaviors when the time-delay treatment was 

implemented, but only to a limited degree. 

Summary 

The purpose of this study was to examine the effect of the use of a 

vibrotactile device and a time-delay technique in increasing the target 

communication behaviors for children who have deaf-blindness. Three 

subjects, ranging in age from 9 to 17 years, participated in the study. 
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A single-subject research design was employed and a multitreatment 

design was used to evaluate the effects of a vibrotactile device and a time-delay 

technique for communication development for children with deaf-blindness. 

Results of this research suggest that the method of time-delay was mere 

effective than the vibrotactile device in producing mere desired communication 

behaviors for each of the subjects at meal times, but the effects, in general, were 

net dramatic. Results of the study shewed no strong evidence that the 

vibrotactile device was effective. Vibrotactile devices are something new to all 

participants. They might need mere time to learn tactual speech information. 

To assess the full potential of a vibrotactile device, further exploration of the use 

of the device would be necessary to better establish its value for communication 

development for children with deaf-blindness. 
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CHAPTER V 

SUMMARY AND DISCUSSION 

The intent of this study was to examine the inten/entions, using a 

vibrotactile device and a time-delay device, for communication development for 

children who have vision and hearing deficits. A review of the literature 

indicated that special methods of communication are needed to help children 

with deaf-blindness to communicate with people (Jensen, Johansson, & 

Segerblad, 1991). Without the special adaptation for communication, children 

with deaf-blindness are not able to have a sense of control over their 

environment which, in turn, can lead to the development of "learned 

helplessness" (Seligman, 1975). 

A multitreatment design was used to determine the effects of the use of a 

vibrotactile device and a time-delay technique for increasing the frequency of 

the preselected communicative behaviors for each subject. Results of the study 

show that the time-delay technique was effective in increasing the frequency of 

the target communication behaviors for all three subjects and the vibrotactile 

device was effective for Subject 1. The intervention package, using a time-

delay plus a vibrotactile device, was highly effective for Subject 3. 

Discussion of Questions and Results 

The research questions of this study were designed to examine the 

effectiveness of a vibrotactile device and a time-delay technique in increasing 

the frequency of the subjects' target communication behaviors. The study 

employed a single subject experimental design and a multitreatment design 

across behaviors was used. Three students, ranging in age from 9 to 17 years 
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who have severe and multiple disabilities, including impaired function of vision 

and hearing, participated in the study. Observation occurred during eating 

activities in school. Observation data were collected during the first 20 natural 

eating opportunities in each session. 

Question 1 

The first question addressed the effects of the intervention, using a time-

delay technique, for communication development. Visual analysis of the data 

indicates that the time-delay technique produced more desired communication 

behaviors for all three participants, but only to a limited degree. The time-delay 

technique had allowed all three subjects to have more time to make a request 

for food by using specific behaviors in their repertoire. 

One interesting finding of the study was that Subject 1 seemed to prefer 

palms rubbing together as a communication behavior. She had learned to use 

this behavior consistently to make a request for food under the time-delay 

condition. This was evidenced by a significant increased palms rubbing 

together percentage scores when time-delay was introduced. It was noted that 

Subject 1 had a poor performance during session 17. It must be also noted that 

the subject was placed in a new foster family during this time. The change in 

the environment may have contributed to her unresponsiveness on that day. 

However, the intervention phase was extended to allow more time to establish a 

clearer picture of the inten/ention's effect. By session 22, an accelerating trend 

line under condition C was evident. 

Subject 1 has no traditional communication skills. However, she seemed 

to enjoy engaging in a number of communication behaviors when seated at the 

table during meal times such as palms rubbing together, palm rubbing on 
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table top, and vocalization. These behaviors decreased when Subject 1 had 

physical difficulties (i.e., having a seizure) or suffered from fatigue. 

The intervention program successfully helped Subject 1 have an 

increased ability to communicate and interact with people. The introduction of 

the method of time-delay and vibrotactile device provided the subject an 

increased opportunity to interact with people and helped the subject learn that 

she can make people understand by using her specific behaviors for making a 

request. "The ability to interact with the environment is crucial to the 

development of basic cognitive concepts, such as cause and effect and object 

permanence" (Cushman, 1992, pp. 3-8). It appeared that Subject 1 understood 

that her behaviors had effects on her environment approximately two weeks 

after the intervention program. This was evidenced by the increased usage of 

palms rubbing together to make a request for food during eating activities. In 

addition, it seems that Subject 1 had begun to feel a sense of control over her 

environment and had an increased motivation for learning. She had made 

substantial progress in both eating and drinking skills. These include: (a) an 

increased frequency of putting her hand on the intervener's hand and pulling 

the intervener's hand with the spoon toward her mouth, (b) an increased ability 

of reaching for the cup with one or two hands when it was presented in the 

subject's visual field, (c) an increased frequency of seeing the spoon presented 

about six inches away from her mouth and moving her body and mouth toward 

to the spoon, and (d) a decreased frequency of choking while drinking. In 

addition. Subject 1 had resumed holding the cup for herself and had developed 

the skill of handing the cup to the intervener without dropping it en the fleer. 

Subject 1 was hospitalized for several weeks approximately six months 

prior to the study. Prior to the hospitalization, Subject 1 was able to feed herself 
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using her hands and was able to held her cup and raise it to her lips. She had 

totally lost these skills after being hospitalized. Since then, her classroom 

teacher needed to put the drink in her cup, pick up the food with a spoon, raise 

the cup and spoon to her eye level, and prompt her with veriDal or physical cues 

to consume the food or drink. When the food was presented in her visual field. 

Subject 1 was able to move toward the food, open her mouth, and then eat it. 

Approximately one month after the intervention, Subject 1 had progressed 

significantly in her eating skills. She had been observed several times to put 

her hand on the intervener's hand and pull the intervener's hand with the spoon 

toward her mouth when the spoon was presented at eye level. In addition, 

Subject 1 progressed significantly in her drinking skills. She was able to reach 

her cup with her hand(s) when the cup was presented at eye level and to raise 

the cup to her lips for a drink. Moreover, subject 1 had developed the skill of 

handing her cup successfully and consistently to the intervener when a verbal 

prompt was provided such as "give the cup to me, (subject's name)." She had 

achieved approximately 95% accuracy for this behavior. 

Subject 1 consumed a more than average amount of water during her 

breakfast. She choked very often while drinking prior to the study. It was noted 

that Subject 1 choked much less while drinking after she had resumed holding 

the cup herself. The sense of control of self, others, and the environment that 

she had gained from the intervention program may have contributed to this 

progress Subject 1's mother was very pleased that her daughter had made 

such progress in her eating and drinking skills. 

Subject 2 only ate soft, moist foods such as macroni cheese and baked 

potato mixed with apple sauce. She would choke if the food were too dry. She 

does not seem to have any sort of chewing pattern. She always ate all her 
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lunch. Her mother explained that the only time when her daughter did not eat 

was when she was sick. During lunch time, the intervener had to pick up the 

food with a spoon for Subject 2 and raise the spoon to her eye level. Subject 2 

did not appear to be looking at the spoon, but she opened her mouth slightly 

when a spoon was brought six inches close to her face. Normally, it took 

approximately 40 minutes to feed Subject 2 lunch. However, it might take over 

1 hour to feed her when she was very drowsy and sleepy. It was noted that 

Subject 2 barely moved her head and limbs or vocalized when she was very 

drowsy. Sometimes, she would put her head on the tray at meal time if she were 

extremely drowsy. 

Visual inspection of the graph (Figure 4.2) indicates that the time-delay 

technique produced more desired communication behaviors. The introduction 

of time-delay at critical moments resulted in increases of vocalization and 

hand-mouthing scores. As Figure 4.2 indicates, the trend lines for vocalization 

and hand-mouthing were ascending under time-delay conditions. It was noted 

that Subject 2 had a poor performance on session 11. Subject 2 was extremely 

drowsy on that day at school. Her mother explained that her daughter's 

disrupted sleeping pattern may have contributed to her drowsiness and 

unresponsiveness on that day. 

Subject 3 was the youngest child in the study. He was able to eat foods 

of regular consistency broken into small pieces and placed into his mouth for 

him to chew. He spit out the food if he did not like it. He was not able to 

swallow small pieces of food when he was sick. However, he was able to eat 

some soft food such as cheese grits and oat grains when he was ill. Most of the 

time. Subject 3 positioned his chin on his shoulder or collar bone when seated 
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in his wheelchair during breakfast. The intervener had to help him held his 

head up and then place the food into his mouth. 

The results of the study indicated that the time-delay technique produced 

mere desired communication behaviors. Visual inspection of the graph (Figure 

4.3) across three behaviors shews that Subject 3 seems to prefer head 

movement as a communication behavior. Subject 3 had increased head 

movement scores after time-delay was introduced. He had been sick with 

respiratory problems one week after the intervention program began which 

resulted in five missed sessions during the time-delay condition. The 

intervention phase was continued after the five missed sessions to allow mere 

time to establish the value of the time-delay technique. By session 19, Subject 

3 produced an increased percentage of head movement from the baseline 

percentage level. 

Question 2 

The second question addressed the effects of the use of a vibrotactile 

device for communication development. The findings of the study revealed that 

the use of vibrotactile device individually produced an increase of palms 

rubbing together for Subject 1. In general, results of the study revealed no 

strong evidence that the vibrotactile device was effective. 

It was recommended that the vibrators should be worn on the sternum or 

on the inner wrist (Audiological Engineering Corp., 1992). However, for 

reasons individual to each subject, the vibrators were placed on their wrists. 

Subject 1 liked to use her right hand to hit her chest; therefore, the two vibrators 

were placed on her left inner wrist instead of on her chest. Visual analysis of 

the data indicates that the use of a vibrotactile device was effective for Subject 1 
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only. She produced a dramatic Increase of palm rubbing and a slight increase 

of vocalization from baseline percentage levels. 

Subject 2 required chest straps to keep her trunk straight in the 

wheelchair while having her lunch. Therefore, the two vibrators were 

positioned on her left inner wrist. The effects of the vibrotactile device for 

Subject 2 were not conclusive. Visual inspection of the data across three 

behaviors under the vibrotactile device condition indicates that the treatment 

scores were variable. It was noted that Subject 2 was extremely drowsy during 

sessions 21, 25, 26 and 29. Her mother explained that her daughter had a 

disrupted sleeping pattern which caused the investigator to speculate that 

Subject 2's unresponsiveness to the treatment may have been a result of the 

disrupted sleeping patterns. The classroom teacher stated that Subject 2's 

drowsiness during session 29 was caused by the medication for her nose 

drainage. 

However, Subject 2 was able to increase her eating skills two weeks 

after the intervention program began. This was evidenced by an increased 

frequency of leaning fonA/ard to the spoon when it was presented approximately 

six inches away from her mouth. In addition, it seems that the intervention 

program facilitated the social interaction between the subject and the 

intervener. Subject 2 had been observed several times to put her right hand 

ever the investigator's left hand positioned en the edge of the tray and enjoyed 

patting the investigator's hand for approximately two minutes. Sometimes, 

when she was angry, she would push away towels on her tray or the cup 

positioned in her visual field. Another interesting finding is that Subject 2 had 

an increased frequency of bringing her hands together during the vibrotactile 

device condition. Since the two vibrators were worn on Subject 2s' left inner 
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wrist, it caused the investigator to speculate that Subject 2 was able to feel the 

vibrations and tried to locate the vibrators placed on the left inner wrist with her 

right hand. The intervener always explained to Subject 2 that it was safe for her 

to feel seme vibrations which might help her to get seme additional information 

about sounds. 

Subject 3 was seated in his wheelchair and also required chest straps to 

keep his trunk straight while having his breakfast. Therefore, the two vibrators 

were positioned on his right inner wrist. Visual analysis of the data across three 

behaviors revealed that the vibrotactile device was net effective for Subject 3. 

He shewed no evidence of increased percentage scores across three 

behaviors using the vibrotactile device. 

Question 3 

Finally, a question was addressed regarding whether the intervention 

package, using a time-delay technique plus a vibrotactile device, would result in 

an increase in the frequency of the target communication behaviors. Results of 

the study showed that the time-delay plus vibrotactile device intervention 

program was highly effective for Subject 3. 

Examining the data for Subject 1 across three behaviors illustrates that 

Subject 1 seems to prefer palms rubbing together as a communication 

behavior. As Figure 4.1 indicates, Subject 1 had achieved approximately 75% 

to 80% accuracy of palms rubbing together under both time-delay and device 

conditions. In other words, both the time-delay technique and the vibrotactile 

device each produced consistent and frequent attempts of request-making 

behaviors with Subject 1. As a result, it may be concluded that both the time-

delay technique and the vibrotactile device were sufficient individually to 
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increase the target communication behaviors with Subject 1. Therefore, the 

intervention package, using a time-delay with a vibrotactile device, was not 

continued. Instead, the time-delay treatment was replicated to further establish 

the value of the approach. 

The use of a vibrotactile device individually had an inconclusive effect for 

communication development with Subject 2. As Figure 4.2 indicates, the 

treatment data points under vibrotactile device conditions were variable. 

Therefore, the intervention package, using a time-delay plus a vibrotactile 

device, was introduced to examine its value for communication development 

with Subject 2. Visual analysis of the graph (Figure 4.2) indicates that the 

effects of the intervention package (BC) was also inconclusive with Subject 2. 

During the BC condition, Subject 2 had suffered from respiratory problems and 

had been given medication for days. It seemed that her behaviors were 

extremely affected by the medication. Sometimes, she was active and 

responsive and sometimes she was drowsy and unresponsive. Visual 

inspection of the graph shows that the treatment scores were variable. The 

variability was expected because of her fragile physical condition, seizure 

disorders, medication, and disrupted sleeping patterns. 

The use of a vibrotactile device individually was not effective in 

increasing the target communication behaviors with Subject 3; therefore, the 

intervention package (BC), using a time-delay technique plus a vibrotactile 

device, was used. Results of the study indicate that the inten/ention package 

was extremely successful for communication development with Subject 3. 

Visual inspection of the graph across three behaviors indicates that Subject 3 

seemed to prefer head movement as a communication behavior. Generally, 

Subject 3 did not move very much when seated in his wheelchair. Most of the 
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time, he liked to put his chin to his shoulder or his collar bone and place his 

hands on the tray while having his breakfast. However, he was not able to eat 

when his chin on his shoulder or on his collar bone. Therefore, the intervener 

had to help the subject hold up his head before placing the feed into his mouth. 

One of the encouraging findings is that head movement seemed to have 

become an intentional request-making behavior under condition BC. At the 

beginning of the research. Subject 3 did not appear to leek at the feed when it 

was presented in his visual field under time-delay or vibrotactile device 

conditions when the intervener talked to him using a conversational tone. It was 

noted that head movement seems to have become an intentional behavior for 

making a request for food under the intervention package condition (BC). When 

the intervener talked to the subject using a conversational tone and words that 

were meaningful, he demonstrated localization of sound by turning his head 

toward the intervener and appeared to shift his eye gaze and look at the spoon 

with his peripheral vision. He would then raise his head with a big happy smile 

en his face and, sometimes, with a pleasant vocalization such as 

"mamamamama." Since Subject 3 was able to held his head up, the need for 

physical assistance (i.e., helping the subject to raise his head with hand) from 

the intervener decreased tremendously. During session 38, Subject 3 

consistently made a request for food by moving his head up and had also 

achieved 90% of accuracy for this behavior. 

The sense of control that Subject 3 had gained from the intervention 

program appears to have helped him with his drinking as well as his 

communication skills and eating skills. Subject 3 was able to increase his 

drinking skill two weeks after the inten/ention program. Prior to the study, he 

took all liquids from a feeding tube. Approximately two weeks after the 
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intervention program began, he was willing to open his mouth and to take seme 

milk and juice. Subject S's grandmother was pleased that her grandson made 

such progress. 

Limitations of the Study 

Several limitations of the study need to be addressed. First, the number 

of children with deaf-blindness attending public school was limited. Three 

subjects were selected to participate in the study. The findings of the study can 

be generalized to the participants involved in the study. Replication of the 

interventions with other children with deaf-blindness is recommended to 

increase the external validity. 

The second limitation was the length of time that the vibrotactile devices 

were in place. Research (Franklin, 1989, 1990) reported using vibrotactile 

devices on subjects similar to the subjects in this study and left the devices in 

place throughout the school day over an extended period of time. Each subject 

in the study wore the device approximately one hour each session only. 

Learning to understand the tactual speech information requires intensive 

training in highly structured settings (Hesketh & Osberger, 1990). An extended 

period of time for the use of the device must be provided to the students to 

assess the full potential of the devices. 

Suggestions for Future Research 

The results of this study generate a variety of topics for further study. The 

data in the study indicated that the time-delay approach was effective for 

communication development for all three children with deaf-blindness and the 

vibrotactile device was effective for Subject 1. The intervention package, using 
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a time-delay plus a vibrotactile device, was highly effective for Subject 3. The 

findings of the study can be generalized to the students involved in the study. 

Replication of the study with other children with similar disabilities is 

recommended to increase the external validity. 

Learning to understand the speech signals from vibration stimuli requires 

intensive training in highly structured settings (Hesketh & Osberger, 1990). A 

training program designed to help children with deaf-blindness to use the 

information delivered via the Tactaid 11+ is highly recommended. 

A number of wearable tactile aids are commercially available, including 

the Tactaid II, Tactaid 11+ and Tactaid VII. The are all portable and can be used 

without difficulties in a variety of settings (home, classroom, speech training 

room, playground, school cafeteria, etc.). Exploration of the effectiveness of 

tactile aids through several types of tactile aids across a variety of settings is 

recommended. 

Social interactions play an important role in communication 

development. A number of opportunities for social interaction occur naturally 

within daily activities. Therefore, communication training can be extended into 

several daily activities including toileting, bathing, dressing and playtime. 

A number of opportunities for communication may have been eliminated 

by teachers consciously or unconsciously. Nonsymbolic communication 

behaviors demonstrated by students may not be recognized by educators. 

Siegel-Causey and Downing (1987) indicated that most individuals with severe 

disabilities, including deaf-blindness, require structured and highly interactive 

interventions for communication development. Teachers must be provided 

training to facilitate communication. Inservice training programs designed to 
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promote nonsymbolic communication between educators and their students 

need to be studied. 

A qualitative component should be included in the study. A qualitative 

component may help the researcher systematically record any change in 

behaviors other than the target communication behaviors throughout the 

research. For example, the intervener spent at least one hour with each 

subject each session. Additional qualitative research needs to be done to 

assess the effects of bonding between the students and the intervener that have 

been established during the research periods. 

Implications for the Educators and Parents 

This study has several implications for educators and parents. One of the 

most salient implications is that a time-delay is an effective technique for 

communication development for these children with deaf-blindness. The delay 

technique is simple, yet powerful, and can be readily adapted in the classroom. 

Intervention can be implemented throughout the day by parents and all 

educators, including classroom teachers, teacher assistants, and other 

professionals working with the students. 

The second implication for teacher and educators is that it is essential to 

use the multisensory approach when working with children who have sensory 

impairments. It is estimated that 75 percent of learning is visual (Cushman, 

1992). When a child cannot learn through the sense of vision, information must 

be obtained through the sense of touch. Tactile experience is crucial to visually 

impaired children because they acquire much of the information about the worid 

through the sense of touch. Auditory channels are equally important. Adults 

should talk to children and help them interpret and make sense of what they 
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hear. The senses of smell and taste are also important. Smell and taste cues 

can help children to anticipate upcoming events and have a deeper 

understanding about their environment which can facilitate their communication 

development. 

The third implication is that providing an atmosphere of warmth and 

security helps students promote interest in communicative interactions. The 

intervener spent at least one hour with each student each session to establish a 

nurturant relationship. This nurturant atmosphere seems to promote the 

students' interest in other people and in communicative exchange. This was 

particularly helpful with Subject 3. He smiled much more during the last two 

weeks of the intervention period when a greeting was directed to him. His 

communication skills development increased significantly during the last week 

of the intervention period. 

The fourth implication for educators and parents is that an unintentional 

or atypical behavior can serve as a communicative function. Communication 

between infants and their caregivers relies heavily on the responsiveness of the 

caregivers because communication develops through a social interaction which 

begins with caregivers' interpretation and reinforcement of the infants' early 

signals or communicative intents (Morgan et al., 1989). By consistently 

responding in the same way to the students' particular behaviors, educators 

and/or parents teach their children that their body movement, vocalization, 

facial expression, smiling, or eye gaze can sen/e as a communicative function. 

Educators and parents need to learn to be careful observers so that they can 

interpret their children's behaviors and respond to these behaviors warmly and 

appropriately. Functional communication results from this teaching. 
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Another important implication that surfaced during the study involved 

teacher attitudes. It was noted that classroom teachers used much more 

speech with their students and responded to their atypical behaviors more 

consistently at meal times one month after the intervention program began. 

Some classroom teachers did not talk to their students very much during 

feeding interaction prior to the study. Observation of the intervener and 

techniques used may have been an inspiring example for the classroom 

teachers in the education of children with deaf-blindness. 

Finally , it was noted that more attention and interest was displayed by 

classroom teachers regarding the use of the Tactaidll+. One classroom teacher 

and one music therapist were so interested in the use of the vibrotactile device 

that they requested assistance from the investigator for the use of the Tactaid 11+ 

for their children during music class. 

Significance of the Study 

Deaf-blindness causes extreme difficulties with regard to communication 

as a result of the combination of the disabilities. Special methods of 

communication are needed to help students with visual and hearing 

impairments with their communication developments. It is essential that 

methods be modified carefully in accordance with the characteristics, levels of 

capability, and individual needs of persons with deaf-blindness (Jensen, 

Johansson, & Segerblad, 1991). Without the special adaptation, children with 

deaf-blindness are not able to develop a sense of control over their 

environments, which in turn, can lead to the development of "learned 

helplessness" (Seligman, 1975). The sense of self, the sense of others and the 

sense of control over the environment that the students have gained from the 
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intervention program successfully helped the students with learning in several 

aspects. The students participated in the study have improved in their eating 

and drinking skills as well as their communication skills. Moreover, the 

intervention program provides the participants an increased opportunity for the 

interaction with their social and physical environments. Children with deaf-

blindness have, just like other children, a need for a satisfactory life. 

Experiences from interaction with families, friends and teachers are certainly 

some of the important elements of quality of life. The intervention program 

successfully helped all three children improve the quality of their life by 

increasing their eating and drinking skills as well as their communication with 

other people. 

The results of the study indicate that the intervention programs produced 

more desired communication behaviors for all three subjects. This study 

provides a basis for communication intervention for other children with similar 

disabilities by providing effective methods for communication development. 

The findings of the study add to the body of knowledge in the literature 

regarding the use of a vibrotactile device and a time-delay technique for 

communication development with children with deaf-blindness. 

Summary 

The results of the study indicate that the time-delay technique produced 

more desired communication behaviors for all three children with deaf-

blindness, but only to a limited degree. No strong evidence was found that the 

vibrotactile device was effective. The inten/ention package, using time-delay 

plus vibrotactile device, was highly effective for Subject 3. To increase the 

generalizability, further replication of this study is needed to substantiate the 
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effectiveness of the intervention program across other students and settings. A 

variety of topics generated from the study were suggested for further study. 

Several implications for parents and teachers were also suggested. 

Communication is the cornerstone of an education plan for students with 

deaf-blindness (Davidson, Miller, & Collins, 1993). It appears that the 

intervention program facilitates communication skills for children who have 

hearing and visual impairments and thereby helps students develop a sense of 

self, a sense of others and a sense of control over the surroundings which, in 

turn, can prevent the children from the development of "learned helplessness" 

(Seligman, 1975). Results of this study add to the body of knowledge regarding 

the use of a time-delay technique and a vibrotactile device for communication 

development for children with deaf-blindness. 
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APPENDIX A 

NAMING AND LABELING TACTAID 11+ PARTS 
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APPENDIX B 

PARENT CONSENT FORM 

I hereby give my consent for my participation in the project entitled. The 
Feasibility of the Use of a Vibrotactile Device and a Time-Delay Technique for 
Communication Development with Children Who Are Deaf-Blind. I understand 
that the person responsible for this project is Su-Chen Chuang (806) 742-

2345. The following points have been explained to me: 

1) The purpose of the proposed study is to investigate the contribution of a 
vibrotactile device with a time-delay technique for communication development 
with children who are deaf-blind. 

2) The procedures include: direct behaviors observations/charting of behaviors; 
implementation of intervention while the device is in place/charting of behaviors 

3) No discomfort or risk should be faced during this research 

4) Your child will continue the normal routine at school during the investigation 

5) The study requires that your child to be videotaped during the investigation 

6) The study requires to look at your child's school folders. 

7) It is assumed that if the intervention program is effective with the research 
subjects, that will increase the subjects' communication development which, in 
turn, can enhance the quality of their lives. 

8) Names of the participants will not be used in the study. 
All data associated with this study will remain strictly confidential. 

9) There is no payment for the participation in the study. 

Dr. Roseanna Davidson (806) 742-2345 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. 

Although no risk or discomfort should be faced during the investigation, 
the University requires the following statement shown on this consent fomn: 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 
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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. 
Robert M. Sweazy, Vice provost for Research, 742-3884, Room 203 Holden 
Hall, Texas Tech University, Lubbock, Texas 79409-1035. 

I understand that I 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. 

Date: 
Signature of Parent/Guardian 

Signature of Project Director 
Date: 

Signature of Witness to Oral Presentation 
Date: 

Child's Name 
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APPENDIX C 

TEACHER CONSENT FORM 

I hereby give my consent for my participation in the research study 
investigating the effect of the use of a vibrotactile device with a communication 
remediation technique for communication development with children with deaf-
blindness. I understand that the person responsible for this project is Su-Chen 
Chuang (806) 742-2345. The following points have been explained to me: 

1) The purpose of the proposed study is to investigate the contribution of a 
vibrotactile device with a communication remediation technique for 
communication development with children who are deaf-blind. 

2) The procedures include: direct behaviors obsen/ations/charting of behaviors; 
implementation of intervention while the device is in place/charting of behaviors 

3) No discomfort or risk should be faced during this research 

4) Your child will continue the normal routine at school during the investigation. 

5) The study requires that your child to be videotaped during the investigation. 

6) The study requires to look at your child's school folders. 

7) It is assumed that if the intervention program is effective with the research 
subjects, it will increase the subjects' communication development which, in 
turn, can enhance the quality of their lives. 

8) Names of the participants will not be used in the study. All data associated 
with this study will remain strictly confidential. 

9) There is no payment for the participation in the study. 

Dr. Roseanna Davidson (806) 742-2345 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. 

Although no risk or discomfort should be faced during the investigation, 
the University requires the following statement shown on this consent form: 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 
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program. Further information about these matters may be obtained from Dr. 
Robert M. Sweazy, Vice provost for Research, 742-3884, Room 203 Holden 
Hall, Texas Tech University, Lubbock, Texas 79409-1035. 

I understand that I 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. 

Date: 
Signature of Teacher 

Signature of Project Director 
Date: 

Date: 
Signature of Witness to Oral Presentation 

Child's Name 
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APPENDIX D 

CONFIDENTIAL DEMOGRAPHIC INFORMATION 

ON PROJECT PARTICIPANTS 

Name Date 

Teacher School_ 

Student Data: 

1. Date of Birth: / / 

2. Gender: 

3. Chronological Age: years months 

4. Ethnicity: 

Cause of loss: 

Vision 

Hearing. 

Other (Specify Disability). 

Age of Onset of Loss (month and year if possible) 

Vision 

Hearing. 

Other (Specify Degree of Loss):. 
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Assistive Equipment Currently Used: 

Hearing Aids 

FM System 

Tactile aids 

Other 

Current Educational Placement: 

1) Public or Private? 

2) Rural or Urban? 

3) Institution, Self-Contained Classroom, Classroom Specifically for 

Deaf-Blind? Classroom for the Deaf? Classroom for the Blind, Regular 

Classroom? 

Other Information: 
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APPENDIX E 

CODING SHEETS FOR ALL SUBJECTS 
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Coding Sheet E.I 

Coding Sheet of Vocalization, Palms Rubbing Together and Palm Rubbing on 
Table Top for Subject 1 

Subject 

Session#. 

Observer 

Date 

Condition 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PR 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

PRT 

Summary: 1. Total number of occurrences 

a. VOC 

b. PR 

c. PRT 

2. Percentage (numbers/opportunities) 

a. VOC 

b. PR 

c. PRT 
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Coding Sheet E.2 

Coding Sheet of Vocalization, Hand Movement and Hand-Mouthing for 
Subject 2 

Subject. 

Session# 

Date 

Condition 

Observer 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HD 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

HMO 

SUMMARY: 1. Total number of occurrences 

a. VOC 

b. HD 

c. HMO 

2. Percentage (numbers/opportunities) 

a. VOC 

b. HD 

c. HMO 
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Coding Sheet E.3 

Coding Sheet of Vocalization, Head Movement and Limb Movement for 
Subject 3 

Subject 

Session# 

Observer 

Date 

Condition 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

HM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

Summary: 1. Total number of occurrences 

a. VOC 

2. 

b. 

c. 

HM 

LM 

Percentage (numbers/opportunities) 

a. 

b. 

c. 

VOC 

HM 

LM 
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APPENDIX F 

TABLES OF PERCENTAGES OF TARGET COMMUNICATION 

BEHAVIORS DEMONSTRATED BY SUBJECTS 
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Table F.I 

Percentages of Vocalization, Palms Rubbing Together and Palm Rubbing on 
Table Top for Subject 1 

Sessions 

1 CVJ 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Vocalization 

2/20 
1/20 
2/20 
0/20 
3/20 
1/20 
8/20 
6/20 
2/20 
3/20 
3/20 
4/20 
1/20 
1/20 
1/20 
1/20 
5/20 
7/20 
4/20 
4/20 
4/20 
6/20 
10/20 
8/20 
7/20 
12/20 
1/20 
4/20 
9/20 
11/20 
9/20 
10/20 
12/20 

14/20 
14/20 
10/20 
8/20 

10% 
5% 

10% 
0% 

15% 
5% 

40% 
30% 
10% 
15% 
15% 
20% 
5% 
5% 
5% 
5% 

25% 
35% 
20% 
20% 
20% 
30% 
50% 
40% 
35% 
60% 

5% 
20% 
45% 
55% 
45% 
50% 
60% 

70% 
70% 
50% 
40% 

Plam Rubbing 

6/20 
5/20 
4/20 
7/20 

11/20 
13/20 
10/20 
14/20 
11/20 
15/20 
15/20 

9/20 
4/20 

10/20 
9/20 

10/20 
0/20 

10/20 
14/20 
16/20 
15/20 
15/20 
14/20 
16/20 
12/20 

7/20 
3/20 
3/20 

14/20 
12/20 
12/20 
12/20 

8/20 

16/20 
13/20 
13/20 
15/20 

10% 
25% 
20% 
35% 
55% 
65% 
50% 
70% 
55% 
75% 
75% 
45% 
20% 
50% 
45% 
50% 

0% 
50% 
70% 
80% 
75% 
75% 
70% 
80% 
60% 
35% 
15% 
15% 
70% 
60% 
60% 
60% 
40% 

80% 
65% 
65% 
75% 

Plam Rubbing on 
Table Top 

4/20 
6/20 
6/20 
8/20 
1/20 
5/20 
8/20 
4/20 
9/20 
0/20 
5/20 
3/20 
3/20 
7/20 
3/20 
2/20 
0/20 
6/20 
1/20 
2/20 
1/20 
1/20 
5/20 
2/20 
7/20 
3/20 
2/20 
0/20 
2/20 
1/20 
3/20 
4/20 
5/20 

0/20 
3/20 
3/20 
0/20 

20% 
30% 
30% 
40% 
5% 

25% 
40% 
20% 
45% 

0% 
25% 
15% 
15% 
35% 
15% 
10% 

0% 
30% 

5% 
10% 

5% 
5% 
5% 

10% 
35% 
15% 
10% 

0% 
10% 

5% 
15% 
20% 
25% 

0% 
15% 
15% 

0% 

= Discontinued Session 
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Table F.2 

Percentages of Vocalization, Hand movement and Hand-Mouthing for 
Subject 2 

Sessions 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Vocalization 

7/20 
4/20 
1/20 
0/20 
1/20 
3/20 
6/20 
6/20 
13/20 
8/20 
2/20 

9/20 
15/20 
1/20 
7/20 
2/20 
7/20 
6/20 
10/20 
0/20 
8/20 
14/20 
6/20 
0/20 
0/20 
8/20 
13/20 
0/20 
0/20 
1/20 
6/20 
2/20 
1/20 
1/20 
0/20 
5/20 
7/20 
1/20 
1/20 
10/20 
0/20 
10/20 
1/20 

ntlnueri S< 

35% 
20% 

5% 
0% 
5% 

15% 
30% 
30% 
65% 
40% 
10% 

45% 
75% 

5% 
35% 
10% 
35% 
30% 
50% 

0% 
40% 
70% 
30% 

0% 
0% 

40% 
65% 

0% 
0% 
5% 

30% 
10% 

5% 
5% 
0% 

25% 
35% 

5% 
5% 

50% 
0% 

50% 
5% 

assinn 

Hand movement 

0/20 
3/20 
4/20 
0/20 
1/20 
4/20 
2/20 
4/20 
1/20 
0/20 
0/20 
_ _ — 

1/20 
0/20 
2/20 
4/20 
0/20 
1/20 
3/20 
3/20 
4/20 
6/20 
11/20 
5/20 
0/20 
0/20 
7/20 
14/20 
0/20 
0/20 
0/20 
6/20 
8/20 
7/20 
9/20 
0/20 
6/20 
9/20 
6/20 
1/20 
11/20 
3/20 
1/20 
1/20 

0% 
15% 
20% 

0% 
5% 

20% 
10% 
20% 

5% 
0% 
0% 

5% 
0% 

10% 
20% 

0% 
5% 

15% 
15% 
20% 
30% 
55% 
25% 

0% 
0% 

35% 
70% 

0% 
0% 
0% 

30% 
40% 
35% 
45% 

0% 
30% 
45% 
30% 

1% 
55% 
15% 

5% 
5% 

Hand-

7/20 
4/20 
0/20 
0/20 
2/20 
3/20 
3/20 
4/20 
13̂ 20 
10/20 
0/20 
._ .» ._ 

8/20 
14/20 
3/20 
4/20 
1/20 
5/20 
0/20 
3/20 
0/20 
7/20 
9/20 
4/20 
0/20 
0/20 
6/20 
5/20 
0/20 
0/20 
0/20 
5/20 
0/20 
1/20 
1/20 
0/20 
7/20 
6/20 
2/20 
1/20 
8/20 
0/20 
10/20 
1/20 

•Mouthing 

35% 
20% 

0% 
0% 

10% 
15% 
15% 
20% 
65% 
50% 

0% 
• • _ _ , , , 

40% 
70% 
15% 
20% 

5% 
25% 

0% 
15% 

0% 
35% 
45% 
20% 

0% 
0% 

30% 
25% 

0% 
0% 
0% 

25% 
0% 
5% 
5% 
0% 

35% 
30% 
10% 

5% 
40% 

0% 
50% 

5% 
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Table F.3 

Percentages of Vocalization, Head Movement and Limb Movement for 
Subject 3 

Sessions 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Vocalization 

1/20 
4/20 
2/20 
0/20 
0/20 
2/20 
3/20 

5% 
20% 
10% 
0% 
0% 

10% 
15% 

3/20 15% 

6/20 
5/20 
0/20 
1/20 
2/20 
3/20 
1/20 
0/20 
2/20 
0/20 
1/20 
1/20 
0/20 
2/20 
0/20 
4/20 
1/20 
0/20 
0/20 
2/20 
1/20 
1/20 
1/20 
2/20 
0/20 

30% 
25% 

0% 
5% 

10% 
15% 

5% 
0% 

10% 
0% 
5% 
5% 
0% 

10% 
0% 

20% 
5% 
0% 
0% 

10% 
5% 
5% 
5% 

10% 
0% 

Head Movement 

4/20 
8/20 
5/20 
4/20 
13/20 
14/20 
16/20 

10/20 

6/20 
10/20 
14/20 
12/20 
11/20 
14/20 
3/20 
3/20 

12/20 
5/20 
8/20 
7/20 
8/20 
2/20 
6/20 
5/20 
7/20 
4/20 
11/20 
9/20 
8/20 

16/20 
12/20 
15/20 
18/20 

20% 
40% 
25% 
20% 
65% 
70% 
80% 

50% 

30% 
50% 
70% 
60% 
55% 
70% 
15% 
15% 
60% 
25% 
40% 
35% 
40% 
10% 
30% 
25% 
35% 
20% 
55% 
45% 
40% 
80% 
60% 
75% 
90% 

Limb Movement 

5/20 
2/20 
0/20 
1/20 
1/20 
3/20 
2/20 

25% 
10% 

0% 
5% 
5% 

15% 
10% 

0/20 0% 

0/20 
2/20 
6/20 
4/20 
3/20 
4/20 
1/20 
1/20 
1/20 
6/20 
2/20 
4/20 
1/20 
1/20 
1/20 
5/20 
0/20 
0/20 
4/20 
7/20 
4/20 
2/20 
1/20 
3/20 
1/20 

0% 
10% 
30% 
20% 
15% 
20% 

5% 
5% 
5% 

30% 
10% 
20% 

5% 
5% 
5% 

25% 
0% 
0% 

20% 
35% 
20% 
10% 

5% 
15% 

5% 

= Discontinued session 
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