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ABSTRACT 

One of the most debilitating impairments of autistic and other 

behaviorally disordered children is an inability to communicate. 

Increasing documentation of the successful acquisition of sign language 

by these children has intensified the need for experimental analyses of 

teaching procedures and their effects on behavior. This study 

investigated the relationship between sign language acquisition and 

speech acquisition as well as the role of language acquisition in 

reducing the stereotypic and inappropriate behaviors common to this 

population. 

Speech training was compared with two sign language training 

procedures in an alternating treatments time series design. A modeled 

sign treatment based on visual imitation was compared with a prompted 

sign treatment based on physical manipulation of children's hands to 

determine whic~ of the two stimuli, the visual model or the physical 

manipulation, promoted most rapid sign acquisition. Four preschool 

autistic children with minimal linguistic skills were the subjects of 

this study. Data on speech and sign acquisition as well as the 

occurrence of interfering behavior under all treatment conditions were 

recorded and visually analyzed. 

Minimal changes in speech and sign behavior occurred under the 

speech and modeled sign treatments. The prompted sign treatment 

resul ted in the most rapid sign acquisition. The procedures of the 
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prompted sign treatment allowed the teacher to physically prompt sign 

responses and to follow these responses with reinforcement. The 

effecti veness of the prompted sign procedure was attributed to the 

frequent reinforcement schedule of this treatment. 

The lowest levels of interfering behavior were also recorded 

under the prompted sign treatment. It was hypothesized that differen

tial reinforcement of an al ternati ve behavior, signing, accounted for 

this observation. The impact of language competency on the rate of 

interfering behavior is also discussed. 

One child began to speak when a repetitive speech model was 

introduced after sign acquisition. Words that had been previously 

signed were uttered first and most intelligibly. The acquisition of 

imitative sign skills and subsequent environmental control through 

language are explored as factors which facilitate speech development. 



CHAPTER 1 

INTRODUCTION 

The autistic child's failure to develop normal speech and 

language is one of the major concerns of those who study and treat this 

group of children (Fay & Schuler, 1980; and Rutter & Bartak, 1971). 

The extent to which language has developed by the age of fi ve years 

serves as an important prognostic guide for these children. Several 

follow-up studies of autistic children found that the presence of 

communicative words by the age of five years indicated a more favorable 

prognosis for useful speech and social development. Eisenburg (1956) 

found that 50% of a speaking group of autistic children made good to 

fair social adjustment, whereas only 3% of the nonspeaking children 

make such progress. DeMyer, Barton, DeMyer, Norton, Allen, and Steele 

(1973) noted that 43% of children with some communicative words at five 

years of age developed conversational speech. Only 10.8% of mute 

children and 29.1% of echolalic children made such progress. 

Speech and Sign Language Training 

The first successful attempts at speech training with autistic 

children were through t.he use of operant training procedures (Lovaas, 

Beberich, Perloff, & Schaeffer, 1966). Although some children 

benefi ted from these procedures, many did not. Those children who 

1 



2 

learned to speak said only the words and phrases that they had been 

taught and these occurred primarily in the presence of the original 

teacher. Children who had no speech prior to training rarely developed 

communicative speech even after thousands of training trials 

(Konstantareas, Oxman, & Webster, 1977; and Lovaas, Koegel, Simmons, & 

Stevens, 1973). 

Since operant speech procedures did not provide a fluent, 

continually expanding communication system for most autistic children, 

alternatives were explored. Work by Gardner and Gard~er (1969) 

demonstrated that apes could be taught communicative sign language. 

Since sign language is an established lingistic system (Schlesinger & 

Namir, 1978; Stokoe, 1960; and \vil bur, 1976), based on nonoral 

production, it has emerged as an exciting alternative communication 

mode for nonoral autistic and retarded individuals. 

Since 1973, a multitude of articles and teaching programs 

incorporating sign language have appeared in the literature (Barrera, 

Lobato-Barrera & Sulzer-Azaroff, 1980; Bonvillian & Nelson, 1976; Brady 

& Smouse, 1978; Carr, Binkoff, Kologinsky, & Eddy, 1978; Creedon, 1975; 

Grinnel, Detamour, & Lippke, 1976; Kahn, 1977; Konstantareas, Oxman, & 

Webster, 1977; Linville, 1977; Miller & Miller, 1973; Schaeffer, 1980; 

and Webster, McPherson, Sloman, Evan, & Kuchar, 1973). Several 

experimental comparisons of speech and sign language training have 

identified sign language as the more readily acquired communication 

system for autistic and other severely disordered children (Barrera et 

al., 1980; Brady & Smouse, 1978; Kahn, 1981; and Kreimeyer, 1980). The 
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relative rapidity with which sign language is learned is but one reason 

for its popularity as a communication system for previously nonverbal 

children. Signs, unlike the stilted speech utterances observed in 

earlier operant speech programs, served true communicative functions. 

Children who learned to sign used their skills to express desires, to 

describe the world around them and to guide their own behavior. The 

children also spontaneously transferred 

appropriate referants (Creedon, 1973; 

signs to a wide class of 

Grinnel et al. , 1976; 

Stremel-Campbell, Cantrell, & Halle, 1976; and Schaeffer, Kollingas, 

Musil, & McDowell, 1977). 

Most sign language programs with autistic children incorporate 

"simultaneous communication" procedures. These procedures emphasize 

the simultaneous presentation of speech and sign utterances. The 

teacher or therapist always pairs a sign with its spoken counterpart 

but requires only sign production from the child. This procedure 

became especially popular following reports of children developing 

speech during sign acquisition (Creedon, 1973; and Schaffer, Kollinzas, 

Musil, & McDowell, 1975). Some children began to utter speech sounds 

or words as they produced signs and many therapists hailed the 

simultaneous communication approach as a facilitative speech treatment. 

The efficacy of presenting simultaneous speech and sign stimuli 

to autistic children has been questioned by numerous researchers for 

several reasons. The children selected for sign language training have 

usually been unresponsive to speech training. Autistic children also 

have been shown to have difficulty integrating sensory information 
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(Kolko, Anderson, & Campbell, 1980; Lovaas, Schreibman, Koegel, & Rehm, 

1971; and Rincover & Koegel, 1975). These concerns, as well as the 

failure of many children to develop speech with simultaneous commmunica

tion procedures prompted Carr (1979) to review published studies to 

determine which children were most likely to benefit from simultaneous 

communication training. He found that almost all children made 

significant gains in sign production but only some showed corresponding 

speech improvement. A review of the descriptions of subjects 

pretreatment behaviors indicated that those children who began to speak 

and sign usually exhibited verbal imitation skills prior to treatment. 

Mute children learned to sign but did not learn to speak. Carr noted 

that this wa5 a tentative conclusion because many studies failed to 

include detailed assessments of pretreatment receptive and expressive 

speech skills. 

Carr and Dores (1981) conducted a study designed to test the 

hypothesis that verbal imitation skills prior to simultaneous 

communication training determined a child's responsiveness to the 

auditory components of the procedure. The verbal imitation skills of 

six autistic children were assessed prior to simultaneous communication 

training in receptive labeling skills. All four children with verbal 

imi tation skills prior to treatment acquired both receptive sign and 

receptive speech. The two children with poor verbal imitation skills 

acquired receptive sign but not receptive speech. 

Remington and Clarke (1983) also tested the verbal imitation 

hypothesis in an alternating treatments comparison of expressive sign 
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production under simultaneous communication and sign alone training. 

Two autistic children, one capable of some verbal imitation and one 

mute, were taught to produce expressive sign labels for two sets of 

pictures. Although no difference in sign acquisition under the two 

treatments was observed, a stimulus analysis indicated that the 

children's responses were controlled by different components of the 

treatments. 

During the stimulus analysis three stimulus conditions, a 

visual condition in which only the picture was presented, an auditory 

condition in which only the name of the picture was said and a 

lipreading condition were presented to each child. These conditions 

were based on a similar analysis conducted by Carr et al. (1978). Both 

children produced correct signs when the visual stimulus of a picture 

was presented. Neither child responded to the lip reading stimulus and 

only the child with verbal imitation skills produced correct signs 

following the auditory stimulus presentation. 

The results of these studies support Carr's (1979) hypothesis 

that children with some verbal imitation skills prior to treatment are 

most likely to develop speech through simultaneous communication 

training. These children responded to both the visual and auditory 

stimuli presented during simultaneous communication training. The 

children who produced no imitative speech responded only to the visual 

training stimuli presented during simultaneous communication training. 

Although the speech prognosis for nonimitati ve autistic 

children is pessimistic, Carr (1979) noted that it may be possible to 
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help children develop verbal imitation skills by conducting separate 

speech training in addition to simultaneous communication training. 

Through speech training the child might learn to attend to auditory 

stimuli and thereby benefit from the speech and sign presentations of 

the simultaneous communication procedures. Schaffer et al. (1977) 

designed a program emphasizing both imitative speech training and 

simultaneous communication training for two autistic children. The 

children began to imitate speech sounds during speech training. The 

therapist then required the children to produce these sounds with their 

signs during simultaneous communication training. The children's 

speech gradually improved so that they learned to speak and sign 

simultaneously. The children's signs were eventually faded so that 

they produced communicative speech. 

Schaeffer (1978) noted that in the process of sign acquisition, 

the child learns to imitate. If the simultaneous communication 

procedure does have a faciliative effect on the speech development of 

mute children perhaps it is through the acquisition of imitative, as 

well as communicative behavior. The acquisition of an imitative sign 

response may serve to establish an imitative repertoire whose control 

can be transferred from sign production to speech production. 

Kreimeyer (1980) noted that the mute autistic child in her 

study learned to imitate speech words when speech training was 

conducted after the child had learned to imitate and spontaneously 

produce signs during simultaneous communication training. Baseline 

speech sessions documented the absence of imitative speech prior to 
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simultaneous communication training. It is important to note that 

speech skills developed only in the speech training sessions. Minimal 

change in speech production was observed in the concurrent simultaneous 

communication sessions. 

The issue of the effect of simultaneous communication on the 

acquisition of speech remains confused. Carr (1979) suggested that 

verbal imitation skills prior to simultaneous communication training 

determine whether a child will develop speech skills during training. 

However, no precise definition of "verbal imitation" has been 

developed. . Schaeffer et a1. (1975) and Carr (1979) suggested that 

speech training in conjunction with simultaneous communication training 

may increase the likelihood of speech development. Kreimeyer (1980) 

found that speech developed when speech training was conducted after 

the autistic child in her study learned to produce imitative and 

spontaneous signs. One of the goals of this study was to evaluate the 

effects of simultaneous communication training on the speech 

development of minimally imitative autistic children. Concurrent 

speech training and simultaneous communication training were conducted 

to increase the likelihood of speech development. It was anticipated 

that documentation of the occurrence of both speech and sign responses 

under all treatments would indicate if and under what circumstances 

speech development is facilitated by sign acquisition. 

There is now extensive documentation that autistic children can 

be taught to produce communicative signs even if they have failed to 

develop functional speech. It is, however, unclear why sign skills are 
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acquired more rapidly and develop to more advanced linguistic levels 

than speech. One of the most frequently cited reasons for successful 

sign acquisition is the autistic child's supposed preference for the 

visual modality over the auditory (Carr et al., 1978; Casey, 1978; 

Lovaas, Schreibman, Koegel, & Rehm, 1971; and Webster et al., 1973). 

Lovaas et al. (1971) described an analysis of imitative speech training 

with an autistic child in which they found that the child failed to 

make correct vocal responses when the therapist's mouth was covered. 

The child apparenty attended to the visual mouth movements rather than 

to the relevant auditory stimuli. Webster et al. (1973) noted that the 

autistic subject of their research responded corr~ctly to instructions 

80% of the time when instructions were signed, 69% of the time when 

gestures accompanied signs and only 44% of the time when instructions 

were spoken. Pronovost, Wakstein, and Wakstein (1966) described a case 

in which an autistic child complied with instructions to close a window 

only when the request was accompanied by a gesture. Hermelin and 

O'Connor (1964) presented autistic children with visual, auditory, and 

tactile stimuli and found that they responded predominantly to the 

visual stimuli. In summarizing numerous sensory stimulation 

experiments with autistic children, Hermelin and O'Connor (1970) 

concluded that sensory abnormalities are most frequently found in 

response to auditory stimulation. Carr et al. (1978) analyzed the 

stimuli controlling four autistic children's sign responses and found 

that three of the children responded to the visual presentation of the 

training item. Carr et al. noted that this result, along with cited 
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evidence that autistic children perform poorly on auditory 

comprehension tasks (Rutter, 1966, 1968) support the use of a 

communication system which emphasizes visual stimuli. 

Signs are certainly more visually prominent than speech 

movements. If autistic children attend to visual cues more than to 

auditory cues, a conclusion that visual signs would be learned more 

readily than speech is logical. However, there is another component of 

sign language training which makes it quite distinguisable from speech 

training. In sign language training the child's hands are usually 

guided into the appropriate sign, a technique that cannot be used to 

help a child produce a correct speech sound. Guiding children's hands 

through the sign response allows the teacher to create responses and 

follow these responses with frequent reinforcement. The low frequency 

with which sounds are emitted by mute children makes reinforcement 

during speech training occur on a very infrequent schedule. Theoreti

cally, then, signed responses should be learned more rapidly than 

speech responses because the teacher can manipulate their occurrence 

and follow that occurrence with frequent reinforcement. 

Garcia, Baer, and Firestone (1971) found that the severely 

retarded, nonimitative children of their study learned imitative motor 

responses much more rapidly than imitative speech responses. As occurs 

in sign training, the motor responses were initially prompted by the 

therapist guiding the child through the behavior. Initial imitative 

motor responses were acquired in 100 or less trials and subsequent 
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imi tations in 15-30 trials. In contrast, initial vocal imitations 

required 1,200-3,000 trials and subsequent vocal imitations 900 trials. 

The literature has then identified two components of sign 

language training--a visual component and a IIIOtoric component. To 

explore further the question of why autistic children acquire signs 

more readily than spoken words, this study compared two methods of 

presenting sign stimuli to autistic children. To analyze the visual 

input provided by signs, a modeled sign procedure based on imitation of 

a visual sign model was designed. To analyze motor input during sign 

language training, a prompted sign procedure based on physically 

prompting children's hands into signs was designed. If autistic 

children acquire sign language because it is based on visual stimuli, 

little difference in learning rates under the two sign conditions would 

be expected. If signs are readily acquired because they can be 

manipulated by the teacher, learning would proceed most rapidly under 

the prompted sign procedure. 

Interfering Behavior 

One of the most frequent difficulties encountered in 

implementing any teaching program with autistic children is the high 

rate of occurrence of maladaptive behavior. Behaviors such as finger 

flicking, head banging, undirected gazing, mouthing of objects, turning 

away from the teacher, leaving the teaching situation, whining and 

crying intefere with attempts to teach children useful skills. 

Researchers and teachers have repeatedly observed a decrease in 

interfering behaviors in children who begin to sign (Benaroya, Wesley, 
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Ogilvie, Klein, & Meaney, 1977; Bonvillian & Nelson, 1976; Brookner & 

Murphy, 1975; Casey, 1978; Konstantareas et al., 1976; Kreimeyer, 1980; 

and Linville, 1977). 

Only two experimental analyses of the relationship between the 

use of manual signs and the occurrence of interfering behaviors have 

been published. Casey (1978) proposed that autistic children's 

inability to communicate may be a major factor in their atypical 

behavior. To test this assumption, a multiple baseline study was 

conducted to determine whether the use of manual signs by the mothers 

of four autistic children would increase communicative behavior and 

decrease inappropriate behaviors. Two of the children were echolalic 

and the other two imitiated numerous words. The mothers conducted 

daily ten minute picture description sessions with their children prior 

to school sessions. The mothers were instructed to describe the 

pictures and to encourage their children to talk about them. During 

treatment the mothers were asked to sign as they described the 

pictures. The treatment was introduced in multiple baseline fashion 

across children. The introduction of manual signs resulted in 

increases in appropriate interactions and solicited verbalizations and 

decreases in self-stimulatory, disruptive and withdrawal behaviors in 

three of the four children. Data collected during concurrent classroom 

periods were inconclusive. 

Casey concluded that some of the atypical behaviors demon

strated by autistic children can be reduced through direct language 

instruction. Although Casey concluded that )anguage instruction with 
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manual signs was responsible for treatment effects it is possible that 

the observed behavior changes occurred because of other concurrent 

changes in the mothers' language behavior. It is very laborious for a 

new signer to speak and sign simultaneously. The mothers very probably 

slowed their speaking rates and decreased the length of their 

utterances as they learned to accompany their speech with signs. Only 

one child learned to produce signs during the picture description 

sessions and his interfering behavior occurred at such a low rate that 

it was not possible to observe a clear change in occurrence following 

treatment. The procedures of this study do not clearly analyze the 

relationship between autistic children's sign acquisition and the 

occurrence of interfering behavior. 

Carr and Kologinsky (1983) observed the relationship between 

spontaneous sign production and the occurrence of psychotic 

self-stimulatory behaviors. Two autistic males, ages nine and ten 

years, were taught to spontaneously produce ten previously trained 

signs when approached by an adult. A reversal design showed an inverse 

relationship between spontaneous sign production and the occurrence of 

self-stimulatory behavior. When spontaneous signing was reinforced and 

occurred at a high frequency, the rate of self-stimulatory behavior was 

low. When reinforcement was discontinued, spontaneous signing 

decreased and the rate of self-stimulatory behavior increased. In this 

study, the presence of a reinforcing adult set the occasion for signing 

rather than self-stimulation because sign use consistently produced a 

variety of reinforcers. 
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These two studies investigated some aspects of language 

acquisition on the occurrence of interfering behavior. However, there 

is no data to substantiate claims of reductions in interfering behavior 

following expressive sign acquisition. In the present study the 

occurrence of interfering behavior under each of the training 

conditions was documented. Based on the available literature, a 

reduction in interfering behavior was anticipated under the treatment 

condition which resulted in expressive language production. 

Experimental Questions 

A review of the current literature has identified several 

issues in need of further research. (1) Why do autistic children 

acquire sign language more readily than speech? (2) What effect does 

sign acquisition have on the interfering behavior typically displayed 

by autistic children? and (3) What is the effect of simultaneous 

communication training an autistic children's speech development? The 

experimental questions of this study were based on these concerns. 

Questions and Hypotheses 

1. Are signs readily acquired by autistic children because they 

are based on visual stimuli or because the children's hands can 

.be manipulated into signs by the teacher? 

The rate of sign acquisition under two 

procedures, a modeled sign procedure and a 

sign training 

prompted sign 

procedure were compared. Sign acquisition was expected to 

proceed most rapidly under the prompted sign procedure because 
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reinforcement principles can be immediately implemented with 

teacher prompted responses. 

2. Do interfering behaviors decline as autistic children learn to 

sign and under what treatment condition is the decline most 

rapid? 

Interfering behaviors were expected to decline as the 

children learned to sign. The prompted sign procedure was 

expected to result in the most significant reduction in 

interfering behavior. 

3. Do autistic children begin to speak as they learn to sign? 

This question was more speculative than the previous two. 

Some increase in speech production was anticipated since speech 

and simultaneous communication training were simultaneously 

conducted. As the children were expected to develop imitative 

sign skills during simultaneous communication training, a 

transfer of sign imitation to speech imitation was anticipated. 
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METHOD 

Subjects 

Four autistic preschool children between the ages of three 

years four months and five years five months participated as subjects 

in this study. The three younger children, two twin males and one 

female were enrolled in a preschool autism program the first month of 

the study. The program included three components: two and a half hour 

teaching sessions in a university psychology laboratory twice a week, a 

two and a half hour mainstreaming program in a normal preschool twice a 

week and a one hour a week home visit. This study was initially 

conducted during the program's teaching sessions. When the autism 

program terminated, the children continued to participate in the study 

at indi viduaUy arranged times. During the final two months of the 

study the three children also participated in mainstreaming programs in 

normal preschools. 

The fourth child, a male, was enrolled in a mainstreaming 

program for handicapped children at a normal preschool for five days a 

week for the first three months of this study. During the final three 

months, this child attended kindergarten in a self contained classroom 

for severely handicapped children in a public school. Neither speech 

nor sign language training were included in any of the children's 

school programs. 
15 
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The children selected as subjects had been diagnosed as 

autistic, were three years of age or older and had failed to develop 

speech or any other means of communication. Assessment of the 

children's receptive and expressive language skills indicated receptive 

functioning levels of 8-12 months and expressive functioning lev~ls of 

12 months or less. None of the children had acquired play skills and 

all failed to consistently imitate speech or motor movements. 

Behaviors such as head banging, flapping, crying, finger flicking, 

rocking, mouthing of objects and minimal eye contact disrupted regular 

teaching procedures. Auditory evaluations indicated normal hearing in 

at least one ear for all of the children. Detailed information on the 

children's early history and specific skills is provided in Appendix A. 

A thorough assessment of each child's language, motor, social 

and cognitive skills was conducted before the study began. Several 

standardized assessments '''ere administered to permit other 

experimenters to compare their subjects with those of this study. No 

previously published studies have included such assessment information. 

The Sequenced Inventory of Communication Development (Hedrick, Prather, 

& Tobin, 1975) provided information on language development. The 

Minnesota Child Development Inventory (Ireton & Thwing, 1972) profiled 

general development, gross motor, fine motor, expressive language, 

comprehension-conceptual, situation comprehension, self help and 

personal social development. This instrument provided the most 

comprehensive assessment information. Oliver--Parent Administered 
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provided a detailed 

description of each child's play, imitative, receptive and expressive 

language skills in the home as well as information on parental 

expectations and potentials reinforcers. The Portage Guide to Early 

Childhood Development (Bluma, Shearer, Frohman, & Hilliard, 1976) was 

conducted in the laboratory to obtain information on motor, social and 

cognitive skills. The results of this tool were cross referenced with 

the Gesell norms to provide age norms for each skill area. 

Research on language acquisition has indicated that social and 

cogniti ve development are integrally related to language development 

(Bloom & Lahey, 1978; Chapman & Miller, 1980; and McLean & 

Snyder-McLean, 1978). In light of these findings, Table 1 presents the 

language, social and cognitive assessment results by developmental age 

for the four children. 

Experimental Design 

Due to the uniqueness of the population to be studied and 

therefore the unavailability of a sufficient number of subjects for a 

group comparative study, a time series analysis, specifically the 

alternating treatments design was applied. The application of time 

series designs with 

described by numerous 

therapeutic treatments has been extensively 

authors (Herson & Barlow, 1978; Kratochwill, 

1978; and Kazdin, 1982) . I t is the primary design that has been 

applied in experimental studies of sign language acquisition (Barrera 

et al., 1980; Brady & Smouse, 1978; Carr, Binkoff, Kologinsky, & Eddy, 
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Table 1. Language, social and cognitive assessment results by 
developmental age. 

Language 

Child Receptive Expressive 

Sarah (chronological age 40 months) 

PGEEa 

HCDI b 

SICDc 12 months 
8-12 months 

6 months 
4 months 

Ryan (chronological age = 41 months) 

PGEE 
MCDI 
SICD 

10 months 
12 months 

Wiley (chronological age 

PGEE 
MCDI 
SICD 

11 months 
8 months 

8.5 months 
8-12 months 

41 months) 

13 months 
8-12 months 

Dallas (chronological age = 64 months) 

PGEE 
MCDI 
SICD 

15 months 
12 months* 

*Almost 16 months 

12 months 
12 months 

a. PGEE = Portage Guide to Early Education 

Social 

7-9 months 
11 months 

12-15 months 
10.5 months 

12-15 months 
17 months 

12-15 months 
13 months 

b. MCDI = Minnesota Child Development Inventory 

c. SICD Sequenced Inventory of Communication Development 

Cognitive 

8-9 months 

9-10 months 

10-12 months 

11-12 months 
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1978; Carr & Kologinsky, 1983; Casey, 1978; Kreimeyer, 1980; and 

Remington & Clarke, 1983). 

The alternating treatments design is based on discriminative 

learning principles (Leitenberg, 1973) and allows one to compare 

various treatments within a single subject. The most notable 

characteristic of this design is the rapid alteration of two or more 

treatments within a single treatment day. A description of the 

alternating treatments design, its advantages and potential limitations 

has been published by Barlow and Hayes (1979). 

Physical Setting and Apparatus 

Training sessions were conducted in two identical 8' x 7' rooms 

in a psychology laboratory. The rooms were devoid of any materials 

other than those used in the study. A toy box approximately 2' x 2' 

contained the toys used by the children. A 20" x 30" one-\vay mirror 

was located on one wall of each room. 

During training sessions the child and teacher sat on a rug on 

the floor or in chairs facing each other. \~hen available, a parent 

observed from the corner of the room. When video tapes were made, a 

camera person was present with a Panasonic NV 8400 VHS 1/2" portable 

cassette deck and a WV-3200 camera. 

When activities such as running, riding the tricycle or sliding 

down the slide were conducted, the adjacent hallway was used. The hall 

was in the laboratory, and every effort was made to clear it of people 

and noise before the child began the particular task. 
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Data collectors observed each child through the one-way mirror 

of the adjacent observation room. Data were collected manually on 

forms designed by the experimenter. A sample data sheet is included in 

Appendix B. A small hand held device with two earphones issued an 

auditory beep every ten seconds for interval recording. The beep was 

audible only to the persons wearing the earphones. When these devices 

malfunctioned, a larger device which sounded a bong every ten seconds 

was used. The second device had no earphones and was therefore audible 

to all persons in the observation room. The bong could be heard 

faintly in the treatment room but did not appear to distract the 

children. 

Procedure 

The procedural section of this dissertation is quite lengthy 

and was therefore organized into numerous subsections. Selection of 

the speech and sign vocabulary is discussed first. Baseline and 

treatment procedures are presented next. Within these two sections are 

additional subsections. Coding 

responses follow. Procedures for 

procedures 

collecting 

for speech 

data on 

and sign 

interfering 

behavior are then presented. The last three sections deal with 

instructions to children's parents, the training of data collectors and 

the training of the children's teachers. 

Selection of Vocabulary 

To select an initial speech and sign lexicon for each child, 

parents were interviewed to determine each child's toy, activity and 
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food preferences. Since these initial words were to function as 

requests, it was important to identify items that the child would 

actively seek out. A list of all sounds produced by each child was 

compiled and cross referenced with information on normal speech 

development. A review of the normal acquisition process of sign 

language by deaf youngsters (Crandall, 1974; and Collins-Ahlgren, 1975) 

provided information on the first type of hand movements and configura

tions to be observed. A list of 12-15 words and corresponding 

activities was then compiled for each child. Some signs were slightly 

modified to emphasize the hand, finger and arm movements observed in 

young deaf children and to complement the children's assessed motoric 

functioning level. 

The complete list of words was presented in the first two to 

three baseline sessions. The children's responsiveness to each 

activity as well as any speech and sign utterances were recorded. 

These data were reviewed to select seven words for Sarah and eleven 

words for Da lIas, Ryan and Wiley. Sarah had fewer words because her 

attending skills were less developed and it was difficult to find 

acti vities to which she responded. A list of each child's words and 

accompanying activities is provided in Appendix C. 

Baseline 

During baseline sessions each child's set of words was 

presented under three conditions. The stimuli presented during the 

baseline conditions corresponded to the training stimuli presented 

during the treatment procedures. (1) The teacher presented the item or 
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activity and any speech or sign responses uttered within five seconds 

were recorded. This was the same stimulus presented to the child under 

the prompted sign treatment. (2) The teacher presented the item or 

activity and vocally labeled it. These same stimuli were presented 

during the speech treatment. An example of this condition follows. 

During a trial the teacher first presented a small box. Shen then said 

"open" as she opened the box, which contained corn chips. Speech and 

sign responses uttered within five seconds were recorded. (3) The 

teacher presented the activity and simultaneously said and signed the 

label. These same stimuli were presented during the modeled sign 

treatment. An example of this condition follows. During a trial the 

teacher again presented a small box. She then said and signed "open" 

as she opened the box which contained corn chips. This sequence of 

conditions was repeated three times with each word. During baseline, 

verbal praise, physical affection and squirts of juice from a spray 

bottle were contingent on appropriate attending behavior. 

Baseline procedures continued until a stable level of speech 

and sign responding for each word under each of the three conditions 

was observed. Since none of the children made even an approximate 

response, this period was brief. 

Assignment of Words to Treatments 

Each child's words were divided into three equal groups. To 

balance the word groups for difficulty of speech and sign production, 

the chi ldren' s baseline performance and information on normal speech 

and sign development were reviewed. To further control for word 
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difficulty, one of Sarah's and two of Ryan, Wiley and Dallas's words 

were repeated across each of the three word groups. Sarah's word 

groups included three words and Ryan, Wiley and Dallas's included five 

words. 

One treatment procedure was then assigned to each group of 

words for the alternating treatments phase of the study. The prompted 

sign treatment was assigned to one group of words, the speech treatment 

to a second group and the modeled sign treatment to the last group of 

words. Only after the words were assigned to treatment conditions 

could baseline group means corresponding to each of the treatment 

conditions be computed. 

Treatment 

As noted earlier, three treatments were compared during the 

alternating treatments phase of this study. The following is a descrip

tion of each of these treatments. 

Prompted Sign Treatment 

In the prompted sign treatment, the teacher presented an 

activity, food or toy to the child and then physically guided the 

child's hands through the appropriate sign as she vocally labeled that 

sign. The child then received the toy or food item and engaged in the 

activity. For example, the teacher showed the child a cup containing 

juice. She then physically guided the child's hands through the sign 

for drink as she said "drink." The child was then given the cup of 

juice. These are the procedures typically applied in simultaneous 
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communication training. Speech and sign responses occurring wi thin 

five seconds of the item presentation were recorded. 

The following shaping procedure was used to develop independent 

sign skills. After a variable number of trials, each of the children 

began to independently complete signs as soon as the teacher touched 

his or her hands. As this point, the teacher decreased the amount of 

assistance she provided. As the child's proficienc y increased, the 

teacher began to wait for responses to occur rather than prompting 

them. Access to activity, toy or food items became contingent on an 

approximate or correct sign utterance. The procedures of this 

treatment were designed to establish the item presentation as a 

discriminative stimulus for a signed utterance. 

Speech Treatment 

In the speech treatment the teacher presented the activity to 

the child and said the corresponding label. Sign and speech responses 

which occurred within five seconds of the model were recorded. Again 

shaping procedures were to be employed to develop speech responses. 

The child was initially given the training item if he or she uttered 

any sound within five seconds of the model. As speech developed 

utterances more congruent with the provided model were to be required. 

The goal of this treatment was to establish the item presentation and 

speech model as a discriminative stimulus for a speech response. 
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Modeled Sign Treatment 

In the modeled sign treatment the teacher presented the 

activity to the child and then signed and simultaneously said the 

corresponding label. Again this provided the child with a model based 

on the simultaneous presentation of speech and sign. However, the 

teacher did not prompt the child's hands under this condition. 

Reinforcement was contingent upon an approximate or correct sign 

response within five seconds of the model. The procedures of this 

treatment were designed to establish the item presentation and modeled 

sign as discriminative stimuli for a sign utterance. 

During the alternating treatments phase of the study, training 

under each of the three treatments was conducted daily. The order in 

which the three treatments were presented was counterbalanced and the 

words within each treatment group were presented in a random order. 

During each treatment session each of the words under that treatment 

was presented four consecutive times. The actual length of sessions 

was therefore variable. In general sessions were 20-30 minutes in 

length. Between each treatment condition the children had a break 

during which they took a short walk or played with the observers. 

In all of the described treatments two "warm up" trials 

preceded the training trials on each word. In a "warm up" trial the 

child was presented with the reinforcer (toy, food or activity) and 

allowed to play with or consume it. For example, the child was given 

the cup of juice or pushed on the tricycle twice before access to it 

was made contingent on a particular type of response. By presenting 
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the reinforcer and then withholding it contingent upon a response, a 

mild state of deprivation was created. This technique was incorporated 

into the training procedures because a reinforcer is most powerful when 

a state of deprivation exists. 

Two criterion levels were established to determine when a child 

had learned a training word. One criterion level was for the child to 

produce a correct speech or sign utterance on three training trials for 

two sessions. The second criterion level was for the child to produce 

an approximate speech or sign utterance on four of four trials for five 

sessions. Although it was hoped that the children would learn to 

correctly say or sign at least the five words under one of the 

conditions, it seemed that this goal might be unrealistic. Words and 

signs are composed of very precise components and as normal children 

initially learn to produce these utterances, it is frequently in an 

imprecise but understandable manner. "Gog" might be said for "dog" or 

"wootball" for "football." Although the precision is lacking, the 

chi ld' s requests are still understood. To allow these children this 

"imprecision" in their initial language acquisition, the second 

criterion based on approximate responses was included. 

Termination of the Least 
Effective Sign Treatment 

As training progressed, data indicated that the prompted sign 

procedure was clearly superior to the modeled sign procedure in 

developing initial signing skills. For this reason, the modeled sign 
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procedure was discontinued. The prompted sign treatment was introduced 

to the words previously under the modeled sign treatment. 

Modification of the Speech Treatment 

The previously described speech procedure was unsuccessful in 

developing speech skills in any of the children. One of the children, 

Dallas, did begin to sign quite proficient ly. He learned to produce 

signs under both the prompted sign and modeled sign conditions. 

Because he imitated signs and uttered a variety of speech sounds in 

various settings, a change in the speech procedure was implemented for 

this child. When Dallas vocalized it was frequently in a repetitive 

chanting manner, i.e., /bobobo/,/m~mJmJ/. He did not usually produce a 

single sound. In the previously attempted speech procedure, a word was 

presented only once--a nonrythmic procedure. Under the modified speech 

procedure the teacher said each word three consecutive times. For 

example, she put Dallas on the tricycle and then said "go, go, go." 

Dallas immediately imitated this repetitive model. When Dallas 

consistently responded under these conditions, the speech model was 

again reduced to a single utterance to shape single words. Two word 

utterances were introduced immediately before the study terminated. 

The modified speech procedure was also introduced with a second 

child, Wiley. The procedure was introduced immediately before the 

study terminated, so only two data points were collected with this 

child. 
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Coding of Speech and Sign Responses 

Speech and sign responses were coded so that changes in the 

proficiency with which they were produced could be observed throughout 

the acquisition period. Speech responses were coded as vocal, 

approximate or correct. Sign responses were coded as prompted, 

prompted/signed, approximate or correct. These categories were based 

on a coding system developed in earlier research (Kreimeyer, 1980). 

Definitions of each category are provided in Appendix D. 

A numerical weight was assigned to each response category so 

that average speech and sign performance values could be determined fer 

each session. Response categories which indicated that the child made 

no independent response, i.e., no response and prompted sign received 

zero points. When the child vocalized or completed a sign initially 

prompted by the teacher (prompted/signed) 10 points were recorded. An 

approximate response was recorded as 20 points. A correct response 

received 30 points. The average number of points recorded under each 

of the treatment conditions was computed and graphed as average speech 

and sign performance across days of treatment. 

Interfering Behavior 

The occurrence of interfering behavior was recorded because 

previous research has indicated an apparently "natural" reduction in 

such behaviors as language skills are acquired. Because this is 

hypothesized to occur in the absence of direct treatment of these 

behaviors, no punishment procedures were applied to these behaviors. 

Instead of intervening in the interfering behavior, the teacher waited 
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for it to stop before conducting a teaching trial. Behavior such as 

leaving the area could be prevented by instructing the child to sit 

down as he stood up to leave or to look at the teacher as he turned his 

head away. Appropriate attending behavior was consequated with verbal 

praise, physical affection and squirts of juice from a spray bottle 

throughout the study. 

During both the baseline and treatment phases of the study 

interfering behaviors were recorded on a ten second interval basis. 

Definitions of each child's interfering behaviors are listed in 

Appendix E. During the treatment phase of the study interfering 

behavior was separately recorded under each of the three conditions. 

The percent of intervals during which a child engaged in interfering 

behavior was graphed and analyzed for each of the three treatment 

conditions. 

Instructions to Parents 

Before a parent agreed that his or her child could participate 

in the study, written and verbal descriptions of the experimental 

procedures were provided in individual meetings between the 

experimenter and each child's parents. 

provided in Appendix F. 

The written consent form is 

Parents naturally talk with their children in a home setting. 

asking questions as well as describing items and events. It would have 

been unethical and impossible to intervene in this process. Parents 

were encouraged to continue to talk with their children in the same 

manner they did before their child joined the study. They were asked 
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not to sign or request signs from their child if they had not 

previously done so. Dallas's family did require that he sign for a 

drink as they had been doing for several years. They were asked not to 

change the way in which they requested this response or to try and make 

the response more accurate. 

Calculation of Interobserver Reliability 

Interobserver reliability was calculated with the product-

moment correlation Phi (¢). This measure was selected over standard 

percentage agreement because data were anticipated to vary from high to 

low rates throughout the study. Percentage agreement is heavily 

influenced by the rate of behavior during the session in which it is 

calculated. The Phi statistic accounts for agreement on both 

occurrence and nonoccurrence and is not inflated by extreme rates of 

behavior occurrence (Hartmann, 1977). Phi is also considered a more 

conservative estimate of reliability than percentage agreement (Whelan, 

1974) • 

Phi can vary from +1.00 (perfect agreement) to -1.00 (perfect 

disagreement). A coefficient of .00 indicates chance agreement. 

Calculation procedures are discussed by Gelfand and Hartman (1975). 

These authors recommend that phi should be equal to or greater than 

.60. Based on this recommendation, .60 was selected as an acceptable 

interobserver reliability coefficient. Interobserver reliability 

coefficients for the data collected on each child are presented in 

Appendix G. 
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Training of Data Collectors 

The individuals who collected the data in this study were under

graduate university students registered for independent study credits. 

Because the study began at the end of one semester and extended across 

two summer sessions and another complete semester, there was 

considerable turnover in data collectors. Observers were given a 

written and verbal explanation of the study. The written explanation 

is provided in Appendix H. To control for possible observer bias, no 

hypotheses about expected results were provided. 

Those observers who joined the project when it began learned to 

record data by viewing the experimenter's video tapes of previous 

speech and sign training with an autistic child. Observers were first 

trained to record speech and sign responses. They received written 

definitions of the speech and sign categories. The experimenter 

demonstrated how to record these categories as the observers viewed a 

video tape. Observers then verbally scored a tape sequence. Discrepan

cies between the experimenter and observers were discussed and 

reviewed. The observers then scored either speech or sign responses on 

a data form. When interobserver reliability between the experimenter 

and observers was phi = .60 or better they began recording speech and 

sign responses simultaneously. 

Data collectors received instruction on defining interfering 

behaviors and developed practice definitions from video tapes of an 

autistic child. The data collectors and experimenter jointly observed 

the children involved in the study and developed the list of 
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The data collectors practiced recording 

interfering behaviors from a video tape using a ten second interval 

procedure. When their interobserver reliability equaled phi = .60 they 

began scoring speech/sign responses and interfering behavior 

simultaneously. 

When new data collectors joined the study, experienced data 

collectors taught them recording techniques under the supervision of 

the experimenter. Training was conducted in both live and video 

sessions. New data collectors followed the procedures previously 

outlined. When the new data collectors' interobserver reliabi li ty 

reached phi = .60 for simultaneously recording speech/sign data and 

interfering behavior in live sessions, their data were included in data 

analysis procedures. 

During the study, interobserver reliability was calculated at 

least every fourth session. If reliability dropped below phi = .60, 

observers were required to attend retraining sessions until reliability 

was again acceptable. 

Training the Children's Teachers 

The experimenter was Wiley and Ryan's first teacher and she 

trained Sarah and Dallas's teacher. The experimenter had conducted 

similar research for her master's degree and had worked with autistic 

children for five years as an undergraduate and graduate student. She 

had also taught undergraduate students enrolled in a psychology 

laboratory course and was therefore familiar with using and teaching 

data collection techniques. 
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Sarah and Dallas's teacher first observed the experimenter as 

she conducted teaching sessions with Wiley and Ryan. The experimenter 

explained procedures as she performed them or as she and the trainee 

reviewed video tapes of the sessions. The trainee then conducted 

teaching sessions with Sarah and Dallas with the experimenter in the 

room providing coaching. As the trainee's proficiency improved, the 

experimenter moved to the observation room, where she was available as 

needed. The trainee and experimenter periodically reviewed video tapes 

of teaching sessions to maintain consistent teaching procedures. 

Dallas and Sarah's first teacher was a staff member of the 

preschool autism program that Wiley, Ryan and Sarah had attended. She 

had worked with autistic children for two years. Half way through the 

study this teacher obtained full time employment in another setting. 

Because of conflicting schedules, it was necessary to train two new 

teachers--one to work with Sarah and a second to work with Dallas. The 

children's first teacher conducted this training following the 

previously described procedures. 

The experimenter, who served as the instructor for Wiley and 

Ryan, was pregnant at the time of the study and found it necessary to 

relinquish her teaching responsibilities shortly before the birth of 

her chi ld. One new teacher was trained by the experimenter to work 

with both Ryan and Wiley. All teacher transitions took several weeks 

to complete and evolved smoothly without disrupting the children's 

learning activities. 
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The three new teachers were observers who had participated in 

the study for at least two and a half months. They had spent many 

hours observing both the teaching procedures and the children and 

quickly learned to conduct the teaching sessions in accordance with the 

established procedures. 



CHAPTER 3 

RESULTS 

The following results are based on visual inspection of graphs. 

Each child's speech and sign production under each of the three 

treatments was graphed as well as the occurrence of interfering 

behavior. Resul ts for speech acquisition are presented first followed 

by results on sign acquisition. Data on interfering behavior are 

presented last. 

The proficiency with which each speech or sign response was 

produced is noted along the ordinate of each graph as average speech or 

sign per formance. A zero (0) indicates no response or a completely 

prompted sign response. Ten (10) indicates a vocal speech 

utterance or a teacher initiated but child completed sign response. 

Twenty (20) means that an approximate speech or sign response was 

uttered. Thirty (30), the highest score possible, indicates that the 

child correctly produced the response. The abscissa notes the day of 

treatment. 

In the graphs of interfering behavior, the ordinate presents 

the percent of observation intervals during which a child engaged in 

interfering behavior. The abscissa again notes the day of treatment. 
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Speech Acquisition 

Speech results under each of the treatment conditions will be 

presented separately for each child. Similarities across children will 

be discussed in a summary paragraph. 

Sarah 

Figure I presents Sarah's average speech performance across all 

treatment conditions. Recall that the maximum score for this figure as 

well as all subsequent figures, is 30. A comparison of speech 

responding during the baseline and treatment phases indicates a small 

increase in speech proficiency across all three treatment conditions. 

However, responding was extremely variable and no clear learning trends 

are apparent under any treatment. 

The prompted sign treatment was introduced to the words under 

the speech and modeled sign treatments subsequent to the alternating 

treatments phase. The effect of introducing the prompted sign 

treatment across all treatments is somewhat ambiguous. Speech 

responses briefly stabilized after the prompted sign treatment was 

introduced but quickly returned to a variable pattern. 

Ryan 

Review of Figure 2 indicates no clear change in Ryan's speech 

production subsequent to the introduction of any of the treatments. 

Speech responding increased slightly and was most consistent under the 

speech condition. It was not possible to at tribute this increase to 
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Figure 1. Sarah's average speech performance as a function of the 
prompted sign, speech and modeled sign treatments. 
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the speech treatment because of the upward trend in speech production 

during baseline. 

The prompted sign treatment was introduced to those words 

taught under the modeled sign condition subsequent to the alternating 

treatments phase. No change in speech production was observed when the 

prompted sign condition was introduced to the modeled sign condition. 

Wiley 

Figure 3 presents Wiley's average speech performance across all 

treatment conditions. The introduction of the three treatments 

resulted in minimal changes in speech production. 

A drop in speech production was noted across all three 

conditions between sessions 33-37. Wiley began attending another 

treatment program at this time and the mother reported a concurrent 

increase in tantruming and headbanging in the home. This was also when 

seizures first appeared in \vi ley's twin, Ryan. Since the decrease in 

speech production was observed under all three conditions, it seems 

most probable that uncontrolled variables rather than treatment 

variables were responsible for this change in behavior. 

The prompted sign treatment was introduced to those words 

previously taught under the modeled sign treatment. No dramatic 

changes were observed in Wiley's speech utterances subsequent to this 

treatment change. The inclusion of only two data points in this 

treatment phase severely limi ts any defini ti ve statements concerning 

this manipulation. 
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Dallas 

Figure 4 presents Dallas's speech results across the three 

treatment conditions. Speech responses occurred very infrequently 

under any of the conditions. An increase in speech production was 

observed under the prompted sign condition immediately before the 

repeti ti ve speech procedure was introduced to the speech condition. 

Generalization of speech responding following this manipulation 

obscured any effects that the prompted sign condition may have had on 

speech development. The timing of this modification was a most 

unfortunate procedural error. 

Introduction of the Modified Speech Procedure. Under the 

modified speech procedure the speech model was presented three 

consecutive times rather than once. The introduction of the repetitive 

speech procedure to the speech condition resulted in an immediate 

increase in speech production. The most dramatic speech increase was 

observed with those words taught across all three training conditions, 

i.e., the words taught under both speech and sign conditions. Figure 5 

compares the average speech performance of the words taught only under 

the speech condition with the average speech performance at the words 

taught across all treatment conditions. The words taught across both 

the speech and sign conditions were uttered more intelligibly. By the 

end of the study, these words were approximated or correctly uttered. 

The words taught only under the speech condition were not even 

consistently approximated by the end of the study. 
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An immediate question with the previous data is whether the 

superior performance with words taught across all conditions is merely 

because these words were repeated more frequently than the words 

presented only under one condition. Data collected on speech 

production under the prompted and modeled sign conditions support a 

facilitative interaction between sign production and speech production. 

Figure 6 compares the average speech performance of the words taught 

initially under the modeled sign procedure and subsequently under the 

prompted sign procedure with the average speech performance of the 

words taught only under the speech procedure. Dallas produced a vocal 

or approximate speech response on 63.64% of the training trials of the 

words taught under the prompted sign cond i tion. In comparison. he 

produced a vocal or approximate speech response on only 30.77% of the 

training trials of those words taught under speech training. Speech 

responding was again less variable and more intelligible for words 

taught under the sign procedure than for words taught under the speech 

procedure. 

Dallas's parents reported that the speech skills developed in 

the training sessions generalized to the home. Dallas appropriately 

uttered the words learned in the study and readily imitated new words. 

Although the repetitive speech procedure appeared to result in 

generalized speech improvement, another procedural error confounds this 

conclusion. The modified speech procedure was introduced to the speech 

condition in session 47. and in session 48 the modeled sign procedure 

was discontinued and the prompted sign condition introduced. Since a 
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single increase in speech production was observed under the prompted 

sign condition, it is difficult to separately analyze the effects of 

the modified speech procedure and the prompted sign procedure on 

Dallas's speech development. 

Summary 

None of the four children learned to produce intelligible 

speech words under the original three treatments. Although one of the 

treatments was specifically designed to increase speech production and 

intelligibility, very little difference in speech behavior occurred 

across treatment conditions. A possible increase in Dallas's speech 

proficiency was observed under the prompted sign condition but a 

procedural error obscured analysis of the effect of this treatment on 

speech development. 

After Dallas learned to produce signs, a repetitive speech 

treatment was introduced to the original speech condition. An 

immediate increase in speech proficiency under all treatments was 

observed. Speech proficiency increased most significantly for words 

under sign training procecures or concurrently under speech and sign 

training. The smallest increase in speech proficiency was observed in 

words taught only under the speech condition. 

Sign Acquisition 

General sign results under each of the treatment conditions 

will again be presented separately for each child. Data obtained on 

the words taught across all three conditions will also be presented to 
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substantiate treatment effects. Similarities across children will be 

discussed in a summary paragraph. 

Sarah 

Figure 7 presents Sarah's sign data under the three treatment 

conditions. Although Sarah was very slow to respond to any of the 

treatments, the prompted sign treatment was clearly the most effective. 

No increase in signing was observed under either the speech or modeled 

sign condition. The prompted sign treatment was introduced to the 

words under the speech and modeled sign treatments subsequent to the 

alternating treatments phase. An immediate increase in sign responding 

was observed for all words. 

Figure 8 presents Sarah's sign data for the single word taught 

across all three treatment conditions. Again the prompted sign 

treatment was most effective during the alternating treatments phase of 

the study. When the speech and modeled sign treatments were 

discontinued, sign performance stabilized under the prompted sign 

condition. A comparison of Figures 7 and 8 shows that sign responding 

was much less variable for the word taught across conditions than for 

the groups of words taught under each condition. 

Ryan 

Ryan began to sign under the prompted sign treatment. Figure 9 

presents his sign data across the three treatment conditions. Ryan's 

acquisition pattern reflected abrupt rather than gradual changes in 

sign proficiency. 
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Figure 7. Sarah's average sign performance as a function of the 
prompted sign, speech and modeled sign treatments. 



PROMPTED 
SIGN 
TREATMENT 

SPEECH 
TREATMENT 

MODELED 
SIGN 
TREATMENT 

.., 
~ c 
I 
o 
I&. 
II: .., 
~ 

z 
g 1 
en .., 
C) 
C 
II: .., 
~ 

.., 
(,,) 
Z 

30 

;20 
II: 

It 
II: .., 
Go 

Z 
C) 1 
C;; .., 
~ 
II: .., 
~ 

BASELINE 

DAYS 

o 
DAYS 

o 
DAYS 

49 

TREATMENT PROMPTED SIGN 

50 eo 

10 20 30 40 50 eo 

10. 50 eo 

Figure 8. Sarah's average sign performance for the word common to all 
treatments as a function of the prompted sign, speech and 
modeled sign treatments. 



50 

30 
BASELINE TREATMENT 

1&1 
u 
Z 20 c 

PROMPTED ~ a: 
SIGN 0 ... 
TREATMENT a: 

1&1 
Go 

0 
iii 
1&1 

~ 
a: 
1&1 

~ 

0 '0 20 30 50 

DAYS 

30 

1&1 
U 
Z 20 c 

SPEECH ~ 
a: 

TREATMENT 0 ... a: ... 
Go 
Z 
0 
iii 
1&1 
0 
C 
a: ... 
~ 

0 

to 20 30 .0 50 

DAYS 
PROMPTED 

SIGN 

1&1 
U 
Z c 

MODELED ~ 
a: 

SIGN 0 ... 
TREATMENT a: ... 

Go 
Z r 0 '0 
iii ... 
0 c 
a: ... 
~ 

0 

50 

Figure 9. Ryan's average sign performance as a function of the 
prompted sign, speech and modeled sign treatments. 



51 

The prompted sign treatment was introduced to those words 

taught under the modeled sign condition subsequent to the alternating 

treatments phase of the study. No procedural changes occurred under 

the speech or prompted sign conditions. The third panel of Figure 9 

shows that the introduction of the prompted sign treatment to the words 

under the modeled sign condition resulted in an immediate increase in 

sign production. 

Data from the two words taught across all three conditions also 

support the superiority of the prompted sign treatment. These data are 

presented in Figure 10. Sign proCluction was more consistent for the 

two words taught across all conditions than for the prompted sign words 

as a whole. 

By the end of the study Ryan completed teacher initiated signs 

and had begun to independently approximate several signs. Ryan's 

parents reported that he was moving his hands into approximate sign 

postures and observing these postures in the home. This occurred 

during play rather than as situation appropriate communication. 

Wiley 

Wiley's sign data for the three treatments are presented in 

Figure 11. The most advanced level of sign production was observed 

under the prompted sign condition. Wiley's sign acquisition occurred 

gradually in comparison to his twin's. 

The prompted sign treatment was again introduced to those words 

taught under the modeled sign treatment. No procedural changes 

occurred under the speech or prompted sign conditions. The third panel 
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treatments as a function of the prompted sign, speech and 
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of Figure 11 shows that when the modeled sign treatment was followed by 

the prompted sign treatment, sign production immediately increased. 

A review of the data for the two words taught across all 

conditions, Figure 12, further verifies the effectiveness of the 

prompted sign treatment. Although some signs occurred under both the 

speech and modeled sign conditions the only learning trend was observed 

under the prompted sign condition. 

Wiley completed teacher initiated signs and had begun to 

independently approximate several signs by the end of the study. His 

parents reported that the signs taught in this study were approximately 

produced in his play in the home. Wiley also began to prompt his 

parents' hands into signs. 

Dallas 

Figure 13 displays the sign data for Dallas. Of the four 

children, Dallas learned to sign most rapidly and produced his most 

advanced utterances under the prompted sign condition. 

Like Wiley and Ryan, Dallas received the prompted sign 

treatment after the modeled sign treatment. No procedural change 

occurred under the prompted sign condition. Recall from the previous 

description of speech acquisition results that a procedural change in 

the speech treatment occurred at approximately the same time that the 

prompted sign treatment was introduced to the modeled sign condition. 

Inspection of panel three of Figure 13 indicates that when the prompted 

sign treatment was introduced to the modeled sign treatment an 

immediate increase in the level of sign complexity was observed. 
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Figure 12. Wiley's average sign performance for the words common to 
all treatments as a function of the prompted sign, speech 
and modeled sign treatments. 
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Figure 13. Dallas's average sign performance as a function of the 
prompted sign, speech and modeled sign treatments. 
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Dallas produced some signs under all three conditions. The 

signs produced under the speech and modeled sign condition were almost 

exclusively the two signs common to the three treatments. Figure 14 

presents sign data on the two words common to all three treatments. 

The prompted sign procedure produced the most rapid and consistent sign 

utterances. Sign responses appeared under the speech condition and 

dramatically improved under the modeled sign condition when approximate 

signs were consistently produced under the pro~pted sign condition. 

By the end of the study Dallas approximately or correctly 

produced all words taught under prompted sign conditions to request 

objects and activities. Dallas's parents reported that he produced 

these signs to appropriately communicate in the horne. 

Summary 

All four children first learned to sign under the prompted sign 

condition. Data obtained from all the words taught under each proce

dure showed sign acquisition to occur most rapidly and consistently 

under the prompted sign procedure. This result was confirmed when data 

from only those words common to all treatment conditions were 

inspected. The superiority of the prompted sign procedure was 

illustrated a third time when it was introduced to the words previously 

under the modeled sign condition. The children quickly produced these 

words at sign levels comparable to those under the original prompted 

sign condition. 

The prompted sign procedure was the most effective 

communication training procedure for all four children. Only one child 
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learned to speak and his most advanced speech utterances were for those 

words which he had learned to sign under the prompted sign procedure. 

Stimulus Analysis Results 

All four children produced sporadic sign utterances under the 

modeled sign condition. Two children, Wiley and Dallas, occasionally 

signed the words common to all treatments under the speech condition. 

These observations elicit questions concerning the variables 

controlling the children's sign utterances. Were imitative signs 

developing under the modeled sign condition? Why would signs appear 

under the speech condition when reinforcement was contingent on a 

speech utterance? 

Following an example set by Carr et al. (1978) , a stimulus 

analysis was conducted to determine the discriminative stimuli 

controlling the communicative utterances. This analysis was conducted 

only with Dallas since he was the only child whose speech and sign 

utterances reached criterion performance levels. Two speech words and 

four signs under the prompted sign procedure met the previously defined 

criterions. 

During the stimulus analysis, each word which was produced at 

criterion levels was presented under seven conditions. These 

conditions separately analyzed responses to each of the stimuli and 

combinations of stimuli present in the treatment conditions. 

1. The object was presented in isolation. 

2. The spoken 'vord was presented in isolation. 

3. The sign was presented in isolation. 



4. The object and the spoken word were presented together. 

S. The object and sign were presented together. 

6. The spoken word and sign were presented together. 

7. The object, spoken word, and sign were presented together. 

60 

Four consecutive trials under each stimulus condition were 

conducted for each word. Stimulus analysis trials were interspersed 

with regular treatment trials of the words which had not yet reached 

criterion. Speech and sign responses occurring within five seconds of 

the stimulus presentations were recorded. Average speech and sign 

performances under each of the seven stimulus conditions were computed 

\-lith the same numerical coding system used to analyze the treatment 

data. Words which attained criterion under the speech treatment were 

analyzed separately from words which attained criterion under the 

prompted sign treatment. 

Ini tia11y, reinforcement was to be delivered contingent upon 

appropriate attending behavior rather than following a correct 

response. However interfering behavior dramatically increased when the 

usual consequences for a sign or speech utterance were completely 

wi thdrawn (session 38). For this reason the reinforcement procedures 

during stimulus analysis were identical to those of the training 

sessions. The difference bet\.;een treatment and stimulus analysis 

sessions was in the initial stimuli presented to the child to 

discriminate a speech or sign response. 

Figure 15 presents the stimulus analysis results for the words 

which met criterion under the prompted sign condition. The data show 
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that the presentation of the training object discriminated both an 

approximate speech and an approximate sign response. An approximate 

sign was also produced when just the sign model was presented. This 

indicates the establishment of imitative behavior. When the object and 

sign model were simultaneously presented, approximate speech responses 

were uttered on about half of the trials. 

Figure 16 presents the stimulus analysis results for the words 

which met criterion under the speech condition. No signs were produced 

under this analysis procedure. Words learned under the speech 

condition were uttered correctly when just the object was presented. 

When the object was presented in conjunction with the speech model, 

speech utterances were usually correct. Presentation of a simultaneous 

speech and sign model discriminated an approximate speech utterance. 

Interfering Behavior 

The occurrence of interfering behaviors across the three treat

ment conditions will be presented separately for each of the children. 

A summary statement will follow the individual presentations. 

Sarah 

Figure 17 presents the occurrence of Sarah's interfering 

behavior across the three treatment conditions. Sarah's data are 

difficul t to interpret because of their extreme variability. 

Interfering behavior did fall below baseline levels during all 

treatment procedures. Speech appeared to be the condition with the 

lowest incidence of interfering behavior followed by the prompted sign 
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condition. Behavior showed the least amount of change under the 

modeled sign condition. 

The introduction of the prompted sign condition to the speech 

and modeled sign conditions resulted in an immediate downward trend in 

interfering behavior. 

and then started 

However, in the final sessions it briefly rose 

downward again. Again, variability makes 

interpretation difficult. There is no previous occurrence of such a 

drastic and continued reduction in interfering behavior under any of 

the treatments. It was therefore concluded that the sharp downward 

trend of six sequential data points reflected a general reduction in 

interfering behavior subsequent to the introduction of the prompted 

sign condition. 

Ryan 

Figure 18 presents the occurrence of Ryan's interfering 

behaviors across the three conditions. Ryan's graphs do not reflect 

immediate changes in the occurrence of interfering behavior upon 

introduction of the language treatments. The prompted sign data 

reflect the lowest incidence of interfering behavior across training 

sessions. The occurrence of interfering behavior declined under the 

speech and modeled sign treatments near the near the end of the 

alternating treatments phase. 

A sharp decline in interfering behavior occurred after the 

prompted sign treatment was introduced to the modeled sign treatment. 

It is impossible to conclude that this was the result of the treatment 

change because a similar drop was observed under the speech and 
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original prompted sign conditions. Ryan began to exhibit myclonic 

seizures at approximately session 38 and was placed on phenobarbital as 

of session 42. The phenobarbital dosage was reduced as of session 45 

and then changed to Dilantin as of session 46. Phenobarbital was 

reintroduced as of session 48. Because of the seizure occurrence and 

the drug introductions and manipulations it is not possible to draw 

clear conclusions concerning interfering behavior after session 38. 

Wiley 

Figure 19 presents the occurrence of interfering behavior for 

Wiley across the three treatment conditions. \viley clearly produced 

the lowest incidence of interfering behavior under the prompted sign 

condition. A sharp decrease in the occurrence of interfering behavior 

was observed immediately upon implementation of the prompted sign 

treatment. An upward trend in the data series is evident but most data 

points remain below baseline levels. 

Although an immediate decrease in interfering behavior was 

observed when the speech condition was implemented, this was not 

maintained. Interfering behavior remained at baseline levels 

throughout most of the study. Interfering behavior remained at or 

above baseline levels throughout the modeled sign treatment. 

Insufficient data were collected after the introduction of the prompted 

sign treatment to the modeled sign treatment to draw any conclusions 

about its effect on interfering behavior. 
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Dallas 

Dallas's data, presented in Figure 20, show a declining 

occurrence of interfering behavior under all three treatment 

conditions. A downward baseline trend clouds somewhat an analysis as 

to whether these declines reflect a change from baseline levels. 

However, a comparison of the data from the three treatments clearly 

shows the lowest level of interfering behavior under the prompted sign 

condition. 

The introduction of the prompted sign treatment to the modeled 

sign condition resulted in a dramatic decrease in interfering behavior. 

A similar reduction was observed when the repetitive speech procedure 

was introduced to the speech condition. 

Summary 

Three of the four children, Ryan, Wiley and Dallas, 

demonstrated the lowest levels of interfering behavior under the 

prompted sign condition. Sarah's data were too variable to provide 

clear results during the alternating treatments period. 

When the proli1pted sign procedure was introduced to the words 

previously under modeled sign procedures, decreases in interfering 

behavior were observed for Sarah and Dallas. Insufficient data were 

collected on Wiley's behavior after this manipulation. Ryan's data are 

confounded because he developed seizures and was placed on various 

seizure control medications immediately before the prompted sign 

treatment was introduced to the modeled sign condition. 
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CHAPTER 4 

DISCUSSION 

Responsiveness to Visual versus 
Auditory Stimuli 

It is not unique to observe that sign skills developed before 

speech utterances for all four children. Many therapists have hypothe-

sized that one of the major reasons many autistic children learn to 

sign more readily than they learn to speak is because sign language is 

based on a visual rather than auditory stimulus. A comparison of 

children's learning levels under the speech and modeled sign conditions 

provides some data on the issue of autistic children's responsiveness 

to visual versus auditory teaching strategies. Speech did not develop 

under the speech treatment and signs did not emerge under the modeled 

sign treatment. Indeed, little change in behavior occurred as a result 

of either treatment. Visual teaching strategies were no more effective 

with these children than auditory teaching strategies. These results 

clearly indicate that teaching procedures which are based on imitative 

learning, either visual or auditory, are ineffective with children who 

lack imitative skills. 

Responsiveness to Visual versus 
Physically Prompted Sign Stimuli 

To further address the question of why many autistic children 

acquire signs more readily than speech, two sign training procedures, 

70 
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one based on physical manipulation of children's hands into signs and a 

second based on the presentation of a visual sign model were compared. 

All published accounts of sign language training with autistic children 

have incorporated physical molding of children's hands into signs in 

their training procedures. This study was the first attempt to discern 

whether these procedures or the visual element of sign language 

contributes most significantly to sign acquisition. When the children 

in this study were presented with the visual sign model in the absence 

of manipulation of their hands into a sign, minimal sign production 

occurred. When their hands were molded into signs, they learned to 

produce signs even though a separate visual model was not provided. 

The children included in this study did not consistently imitate speech 

or motor movements prior to the study. The ir.litative procedures of 

both the speech and the modeled sign treatments were therefore based on 

increasing behaviors which did not exist. Even responses which might 

be considered approximate speech or sign responses occurred so 

infrequently that reinforcement procedures were ineffective in 

developing a 

allowed the 

communicati ve utterance. The prompted 

teacher to create a response. With 

sign 

this 

procedure 

intrusive 

procedure, no initial signing skills were necessary to begin training. 

The teacher was not required to wait for child initiated behavior but 

could manipulate and immediately reinforce the prompted responses. 

Although the children were initially passive recipients of their 

teacher's manipulations, they soon began to complete sign movements 
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independently. The physical manipulability of sign responses is a 

highly significant determinant of their successful acquisition. 

Hermelin and O'Connor (1965) observed that autistic children 

are more successful at learning discriminations if visual cues are 

accompanied by kinesthetic cues. Perhaps the tactile stimulation 

provided when the teacher manipulated the child's hands increased the 

saliency of the signs and contributed to their successful acquisition. 

Development of Imitative Skills 

Shortly after Dallas began to produce approximate sign 

responses under the prompted sign condition, he began to imitate the 

two signs common to all three lexicons under the modeled sign 

condition. Signs taught only under the modeled sign condition were not 

imitated. It appears that the manipulative procedures of the prompted 

sign procedure may facilitate the development of imitative sign skills. 

Fouts (1972) studied the effects of molding and imitation on the rate 

of sign acquisition in a chimpanzee. He found that the chimpanzee 

acquired more signs with fewer errors when molding and then imitation 

procedures were in effect than when imitation and then molding 

procedures were applied. Kreimeyer (1980) utilized teaching procedures 

based on molding followed by imitation to successfully teach a 

previously nonimitative autistic child sign language. Several other 

therapists have effectively incorporated similar molding-imitation 

strategies into their sign language training (Barrera, Lobato-Barrera & 

Sulzer-Azaroff, 1980; Remington & Clark, 1983; and Konstantareas, 

Oxman, & Webster, 1977). 



73 

The results of this study suggest that initial sign acquisition 

may progress most rapidly when the child's hands are directly 

manipulated into the desired sign. It appears that imitative sign 

skills develop as sign proficiency increases. This means that the form 

of the stimulus input can be modified to that of a visual model. At 

this point training becomes much more efficient and the rate of 

learning accelerates. In future research it will be important to 

continue to analyze the development of imi tati ve sign through the 

initial physical prompting of children's hands into signs. 

Development of Imitative Speech 

In the original design of this study, training procedures were 

to continue until all of the children learned to correctly produce 

signs. One of the hypotheses was that speech training would be most 

successful after sign acquisition because the children would develop 

imitative skills through sign training. Unfortunately the study 

terminated before all of the children learned to independently sign. 

The following discussion of speech development is therefore based on 

data obtained from one of the children. One child, Dallas, learned to 

imi tate signs and to produce them when the appropriate stimulus was 

presented but the anticipated transfer of sign imitation to speech 

imitation did not occur. For reasons explained earlier, a repetitive 

speech model was introduced to the speech condition. Approximate and 

correct speech imitations occurred immediately. Several possible 

explanations are offered. 
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Guess, Keogh and Baer (1977) found that vocal stimuli already 

present in the child's repertoire were imitated much more rapidly than 

phonemes not in the child's babbling repertoire. Complete words rather 

than phonemes were used in this study. In the original speech 

procedure each word was presented one time. Dallas rarely produced 

single utterances in his babbling but rather chained sounds together. 

It may be that repetition of the training word provided a model more 

congruent with his own speech patterns and therefore more likely to be 

imitated. 

Schreibman (1975) conducted research on within-stimulus and 

extra-stimulus prompting which may explain the results observed when 

the repetitive speech model was introduced. Schreibman found that her 

autistic subjects learned both visual and auditory discrimination tasks 

most rapidly when within-stimulus prompts rather than extra-stimulus 

prompts were provided. The within-stimulus prompt applied in the 

auditory discrimination task was to increase the decible level of the 

correct stimulus. This prompt produced much faster learning rates than 

the extra-stimulus prompt of presenting a buzzer immediately before the 

correct stimulus. Repetition of the stimulus word may have functioned 

in the same way that increasing the intensity level of the stimulus did 

for Schreibman. The addition of this "within stimulus" prompt may have 

increased Dallas's recepti veness to the speech model. The 

identification and effect of wi thin-stimulus prompting in the speech 

training of autistic children is clearly an area in need of further 

investigation. 
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An immediate question elicited by both of the previously cited 

studies is "would the change in speech behavior have been observed if a 

repeti ti ve speech model had been part of the original treatment?" It 

is unfortunate that this question cannot be conclusively answered. If 

articulate speech utterances had been observed prior to sign training 

it would be easier to determine the influence that sign production had 

on this child's speech acquisition. A comparison of the levels of 

speech production observed for the words taught only under speech 

training with the words taught under prompted sign or speech and 

prompted sign training did indicate that the acquisition of sign skills 

facilitated the development of speech skills. Words which were signed 

were spoken more consistently and more intelligibly than words which 

were not signed. Dallas learned to sign words both imitatively and 

upon presentation of the training stimulus under the prompted sign 

condition. Before the speech condition was modified he neither signed 

nor said the words under the speech condition. Words that Dallas 

signed had a positive reinforcement history. He could predictably 

obtain the training items by performing the appropriate signs. Perhaps 

it is the development of control over one's environment through 

language and the acquisition of imitative skills through sign language 

training that facilitate speech acquisition. 

The repetitive speech procedure was implemented with a second 

child, Wiley. Like Dallas, Wiley also produced strings of sounds 

rather than single sounds in his babbling. Although only two data 

points were gathered (sessions 46 and 47) no change in speech 



production was observed. 

Dallas's. He only 
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Wiley's sign skills were quite inferior to 

occasionally produced independent sign 

approximations and rarely imitated a sign utterance. The repetitive 

procedure may have been unsuccessful with Wiley because (1) it was not 

in effect for a sufficient period of time, (2) Wiley and Dallas's 

general behavior differed on important unknown dimensions, or (3) Wiley 

had not developed sufficient imitative sign skills nor independently 

exercised control over his environment with language. 

The results of this study and previous research (Carr, 1979; 

Carr and Dores, 1981; Remington and Clarke, 1983) indicate that the 

acquisition of sign skills does not result in "automatic" speech 

development for minimally imitative children. Imitative as well as 

communicative sign proficiency may be necessary before changes in 

speech behavior can be elicited through direct speech training. 

In future research it will be important to conduct speech 

training after the child has acquired sign skills. The ineffective

ness of speech procedures must be documented prior to sign training. 

If nonimitative children readily acquire speech when speech training 

follows sign language acquisition, a facilitative effect of sign 

acquisition on speech development will be substantiated. At that 

point, the specific components of sign acquisition which contribute to 

speech development will need to be analyzed. 

Analysis of Stimulus Control 

The stimulus analysis data collected on Dallas indicated that 

the training procedures of both the prompted sign and speech treatments 
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developed communicative rather than merely imitative utterances. The 

presentation of the training objects was clearly the stimulus condition 

which discriminated the most articulate speech and sign utterances. 

Dallas learned to manipulate his environment in an intelligible and 

appropriate manner. An incident reported by the parents demonstrated 

that this skill spontaneously generalized to settings outside of the 

laboratory. After one of the training sessions Dallas climbed into the 

family car and observed his sister eating an ice cream cone. He 

immediately began saying "eat." His sister complied with this request 

by giving him a taste of the ice cream cone. 

The stimulus analysis data also indicated that imitative skills 

were firmly established. The importance of imitation in language 

development has been well documented (Chapman & Miller, 1980; Sherman, 

1971; Lovaas, Koegel, Simmons, & Stevens, 1973; and Guess, Sailer & 

Baer, 1978). Dallas's vocabulary quickly expanded in both the home and 

laboratory once imitative skills were acquired. 

Interfering Behavior and Language Development 

One of the purposes of this study was to determine whether task 

interfering behaviors would decrease as the children acquired a 

communication system. The interfering behaviors of three of the four 

children decreased most significantly under the prompted sign 

condition. The fourth child's interfering behavior was extremely 

variable during the alternating treatments phase but did show a decline 

when prompted sign procedures were introduced to all of the training 
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words. This is the same procedure that resulted in the most 

significant gains in communicative behavior for these children. 

Why would interfering behaviors decrease as children develop 

communicative skills? Previous literature has provided evidence that 

differential reinforcement of alternative responses, in this study 

communicative behaviors, can effectively decrease what this author 

termed interfering behavior (Carr & Kologinsky, 1983; Horner, 1981; and 

Spindler-Barton & Broughton, 1980). Based on this assumption, the 

treatment with the highest level of reinforcement for communicative 

responses should have produced the lowest levels of interfering 

behavior. A review of the percent of reinforcement delivered under 

each of the three treatments is provided in Table 2. The data show 

that reinforcement was delivered most frequently under the prompted 

sign condition. 

If reinforcement frequency alone accounted for the reduction in 

interfering behavior, a more uniform pattern across children would be 

expected. Since the most dramatic results were observed in the 

children who were first to produce signs, there must be a relationship 

between the level of communicative behavior and the occurrence of 

interfering behavior. 

Russo, Cataldo and Cushing (1981) studied the relationship 

between aberrant behavior and compliance to instructions with three 

children with severe behavior problems. The authors observed an 

inverse relationship between compliance and the occurrence of aberrant 

behavior for two of the children. Careful analysis indicated that the 
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Table 2. Percentage of treatment trials followed by reinforcement. 

Child Prompted Modeled Modeled Sign Speech Modified 
Sign Sign Changed to Speech 

Prompted Sign 

Dallas 99.67 18.59 97.73 16.21 49.02 

Wiley 99.59 5.36 100.00 55.76 No Data 

Ryan 100.00 5.78 100.00 63.33 No Data 

Child Prompted Modeled Modeled Sign Speech Speech 
Sign Sign Changed to Changed to 

Prompted Sign Prompted 
Sign 

Sarah 100.00 4.96 100.00 37.5 100.00 
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introduction of reinforcement was an effective way to decrease and 

nearly eliminate one child's aberrant behavior. The second child's 

aberrant behavior declined when reinforcement principles were 

introduced but varied with the rate of compliance. When compliance was 

high, aberrant behavior occurred infrequently but when compliance 

dropped, aberrant behaviors increased to near baseline levels. 

Although the reinforcement schedule is important, the 

proficiency with which the alternative behavior is produced may 

significantly impact on the rate of interfering behavior. In the 

current study, Dallas, the child who most consistently produced 

independent communicative utterances, demonstrated the lowest rates of 

interfering behavior. As Dallas's speech and sign proficiency 

improved, his rate of interfering behavior correspondingly declined. 

By the end of the study Dallas consistently produced independent speech 

and sign utterances and his interfering behavior dropped to near zero 

levels. 

Casey (1978) proposed that autistic children's inability to 

communicate may be a major factor in their atypical behavior. The 

performance of interfering behaviors may provide the autistic child 

with a way to manipulate adults in his environment and obtain reinforce

ment in the form of attention from these adults. Several researchers 

have reported reductions in stereotyped behavior following removal of 

reinforcing opportunities (Hamilton, Stephens, & Allen, 1967; 

Pendergrass, 1972; and Sachs, 1973). 
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\.Jhen a child learns to communicate he learns to regulate his 

environment in a socially acceptable manner (McLean & Snyder-McLean, 

1978) . Posi ti ve interactions between the child and adults theref ore 

increase. This increase in social interactions as well as the ability 

to control the environment may be the characteristics of communication 

development which effectively reduce interfering behaviors in autistic 

children. 

In future research it may be helpful to carefully document the 

controlling functions of a child's interfering behavior prior to 

implementing a language program. The occurrence of interfering 

behavior would continue to be recorded throughout training. If a 

decline in interfering behavior was observed, a comr.lUnicative 

assessment could be administered to determine whether language 

behaviors had begun to serve the communicative functions previously 

served by interfering behavior. 

Analysis of Individual Differences 

Al though all of the children learned to produce signs most 

readily under the same procedure, the rates at which skills were 

acquired and the competency levels attained were quite different. 

Dallas acquired both speech and sign skills most rapidly and attained 

the highest levels of communicative competency. Wiley's sign skills 

progressed more rapidly than Ryan's but ~he twins were at nearly equal 

proficiency levels by the end of the study. Sarah was the slowest to 

develop sign skills and her proficiency was below the other children's. 
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A comparison of the assessment results obtained before the 

study began may indicate why differences in performance were observed. 

Dallas demonstrated the highest levels of receptive and expressive 

language under the Sequenced Inventory of Communicative Development 

(SICD). The language results of the Minnesota Child Development 

Inventory (MCDI) also placed him as most advanced in comprehensive/ 

conceptual development. Ryan scored above Wiley on the receptive 

measure of the SICD but below him on most other measures. Sarah's 

overall scores were lower than the other children's. Al though there 

were not dramatic differences between the children's developmental 

functioning levels, the administered assessments generally predicted 

the order of language proficiency observed across the four children. 

A notable difference between Dallas and the other children was 

his ability to communicate with one sign at the tioe he joined the 

study. Ryan and Wiley reportedly communicated with a few words but 

these were rarely observed by the experimenter. Dallas consistently 

produced his "drink" sign in the laboratory, at school and in the home 

to request a drink. Although almost no speech imitation was observed 

in the laboratory, the parents reported that he imitated words and 

short phrases in the home. Carr's hypothesis that children with some 

speech imitation skills prior to sign language training are most likely 

to develop speech through sign training (Carr, 1979; and Carr & Dores, 

1981) may explain Dallas's subsequent speech development. 

The level of a child's cognitive development has been cited as 

a significant factor in determining whether a child is ready for 



83 

language instruction (Chapman & Miller, 1980; and Shane & Bashir, 

1980). Shane and Bashir state that the child should have a mental age 

of at least 18 months before language training is begun. Both Shane 

and Bashir and Chapman and Miller concur that a child should be 

functioning in sensorimotor stage five before speech or sign language 

training is an appropriate goal. 

The sensorimotor levels of the children included in this study 

were not assessed. It is possible that Dallas was functioning at a 

higher sensorimotor level than the other children and that his superior 

performance reflects his more advanced cognitive functioning. 

One of the goals of those who research the speech and sign 

language development of autistic children is to determine which 

children will benefit most from these training procedures. In future 

research it would be helpful to conduct a thorough assessment of 

children's cognitive development with an instrument such as the infancy 

assessment scales developed by Uzgiris and Hunt (1975). These scales 

provide both a developmental level and a sensorimotor level of 

cognitive functioning. The procedures were designed for infants and so 

can be appropriately applied with nonimitative autistic children. The 

previously described assessment instruments as well as the Uzgiris and 

Hunt instrument may assist us in determining which children are 

appropriate candidates for speech and sign language programs. 

The length of time that a child has been receiving treatment 

may significantly affect autistic children's rate of learning new 

skills. Dallas, the child whose learning progressed most rapidly, has 



been enrolled in treatment programs for four years. 

significantly longer than any of the other children. 
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This was 

Sarah had 

completed only ten months of therapy when this study began and the 

twins had completed less than five months of therapy. Children who are 

involved in extensive therapy may develop certain learning skills which 

predispose them to acquire new skills more rapidly than children who 

have not received therapy. 

other children. During 

Dallas was also two years older than the 

these two years, he may have developed 

maturational and adaptational behaviors that the other children lacked. 

A comparison of the children's health and attendance records is 

another index that is helpful when evaluating their different learning 

rates. The children were scheduled to attend three training sessions 

each week. Dallas attended an average of 2.6 sessions per week. Sarah 

attended an average of 2.1 sessions per week, Wiley averaged 1. 8 

sessions per 'veek and Ryan averaged 1. 7 sessions per week. Dallas 

rarely had even a cold during the study. All three of the other 

children were frequently ill with respiratory and gastrointestinal 

infections. Wiley and Ryan often attended sessions with colds and 

while receiving various medications. As noted, Sarah suffered from 

frequent seizures which drained her of energy and made her unrespon

sive to the selected food and toy items used in the training. 

It is difficult for any child to acquire new skills when their 

training occurs infrequently. For these children this problem is 

compounded many times. Dallas clearly had a more consistent and 

healthier attendance record than the other children. At least part of 
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the observed differences in his behavior must have been the result of 

his regular and consistent learning opportunities. The observation 

that even with their infrequent attendance the other children initiated 

signing behavior under the prompted sign treatment provides additional 

data as to the effectiveness of this procedure in developing sign 

skills. 

Several variables have been identified as possible determinants 

of the differences observed in the children's language acquisition. In 

future research it will be important to obtain information on 

children's language, cognitive, motor and social skills prior to 

treatment. Extraneous variables such as health and attendance should 

also be documented. Through careful documentation and analysis of 

these variables we can hopefully begin to predict how autistic children 

will respond to speech and sign language training. 

Summary 

This study investigated several issues relevant to sign 

language acquisition by autistic children. Autistic children's ability 

to acquire sign language has been attributed to a preference for visual 

as opposed to auditory stimuli. Three language training procedures, 

speech training, modeled sign language training and prompted sign 

language training were compared to assess the effectiveness of auditory 

stimuli, visual stimuli and physical molding in promoting speech and 

sign acquisition. Sign skills were acquired under the prompted sign 

treatment. The ability to insure production of a sign response through 

physical manipulation was deemed a highly significant determinant of 
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successful sign acquisition under the prompted sign treatment. Neither 

speech nor sign skills developed under the speech and modeled sign 

treatments. It was concluded that procedures based on imitation, 

either auditory or visual, are unsuccessful with nonimitative children. 

One child developed imitative sign skills following prolilpted 

sign training. It was proposed that the prompted sign procedures may 

be most beneficial in teaching initial sign acquisition. The develop

ment of imitative sign is significant because it expedites procedures 

and accelerates the acquisition of new skills. 

Reports of reductions in interfering behavior following sign 

acquisition were supported by the results of this study. Interfering 

behaviors declined most significantly under the most successful 

language procedure, the prompted sign treatment. Differential 

reinforcement of alternative behaviors, in this case language behavior, 

was cited as the most probable explanation. 

The possibility of interfering behavior serving communicative 

functions was proposed. Reductions in such behavior subsequent to 

language acquisition may reflect a transfer of communicative functions 

from interfering behavior to language behavior. Techniques to 

determine whether initial language behaviors serve communicative 

functions previously served by interfering behavior were offered. 

Some autistic children develop speech as they learn to sign. 

Although the results of this study do not lend themselves to general 

statements about the relationship between sign language and speech 

development, tentative conclusions were drawn based on the speech 
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development of one child. This child began to speak when a repetitive 

speech procedure was introduced after sign acquisition. Although it 

was not possible to discern if this procedure was successful because of 

the child I s acquired sign skills, it was noted that words which had 

been signed were spoken most frequently and intelligibly. Suggestions 

for future research to clarify the relationship between sign language 

acquisition and speech development were provided. 
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SUBJECT DESCRIPTIONS 

The following is a detailed description of each of the children 

included in the study. This information was obtained through intake 

interviews, children's records and individually administered assess

ments. 

Sarah 

Sarah, the only female in the study, was three years and four 

months old when the study began.· Her parents were divorced and she 

lived at home with her mother, who was employed outside of the home. 

Sarah attended a normal full day preschool. Although the preschool 

teachers were sensitive to Sarah's special problems, they could not 

provide an individualized treatment program. 

Sarah's mother reported a normal pregnancy and deli very and 

normal development until the age of eight months. At this age Sarah 

began having what appeared to be myelonic seizures--her eyes rolled 

back and she tucked her head down. At one year of age an unknown 

seizure disorder was diagnosed. Phenobarbital was prescribed but in a 

dosage that resulted in drug intoxication. The child became lethargic 

and according to the mother "stopped doing anything. " The mother 

consequently terminated the phenobarbital and refused any further drug 

treatment for her daughter. Although gross motor skills such as 

sitting and walking developed normally, Sarah failed to develop age 

appropriate cognitive, speech, social and fine motor skills. 
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At the age of two years four months, Sarah was evaluated by a 

multidisciplinary team and diagnosed as autistic and epileptic. She 

was enrolled in the previously described preschool autism program at 

the age of two and a half years. Sarah's diagnosis was tentatively 

altered immediately before she began the study to autism with tuberous 

sclerosis. Shortly after this study was completed the diagnosis of 

tuberous sclerosis was confirmed and noted to very possibly be 

degenerative. 

Tuberous sclerosis is a genetically transmitted neurological 

disorder in which lesions and tumors grow in the brain and other 

organs. About 60% of afflicted individuals are mentally retarded and 

childhood autism may be a symptom of the disorder. All mentally 

retarded individuals have seizures which can be difficult to control 

medically. In more severe cases of tuberous sclerosis, such as 

Sarah's, premature death may occur as a result of infections, seizures 

or tumors (Gomez, 1979; and Salmon, 1978). 

Throughout the study Sarah suffered from myclonic and grand mal 

seizures. Some weeks Sarah had two to three grand mal seizures a day 

while at other times weeks passed without a single occurrence. 

Parental reports and laboratory observations indicated that during 

treatment Sarah averaged two to three seizures a week. This figure is 

probably low because parent data were not consistently provided and no 

data were obtained from the preschool Sarah attended. The severity of 

Sarah's seizures changed from primarily myelonic at the beginning of 

the study to myelonic \vith frequent grand mal seizures by the end of 
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the study. The duration of seizures varied from two to three seconds 

to one and a half minutes. After a seizure Sarah was very drowsy and 

listless and exhibited poor balance and coordination. 

Vision and auditory evaluation indicated that both senses 

functioned within the normal range. However, Sarah's frequent 

respiratory infections indicated a possible fluctuating conductive 

hearing loss. 

At the time of assessment, Sarah demonstrated no appropriate 

play skills and mouthed all objects given to her. She did not actively 

explore her environment but usually lay on the floor or ran back and 

forth when placed in a new setting. She was not responsive to other 

children but on occasion would approach an adult and place her mouth 

against their cheek in a "kiss. " She responded to her name 

inconsistently and maintai.ned only fleeting eye contact. No examples 

of motor imitation were observed during the assessment although the 

mother stated that Sarah sometimes imitated a jumping/skipping 

movement. 

Sarah infrequently produced two sounds--/o/, the "a" found in 

the word "tall" and /m/ as in the word "man." Inconsistent imitation 

of /m/ was noted during the assessment. Sarah released an object upon 

request if the visual cue of an open hand was provided. Sarah 

reportedly pulled her mC'ther' s hand to food items that she \;lanted. 

Sarah exhibited numerous interfering behaviors such as crying, 

whining, lying on the floor, falling on the instructor, leaving the 

teaching setting, turning her head away from the teacher, gazing at her 
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fingers, flicking her fingers, mouthing objects and rubbing her fingers 

against objects and clothing. It was difficult to get Sarah to 

participate in an activity for any period of time. Her mother reported 

that she watched children singing on T.V. for 1-2 minutes. When the 

parent was asked to engage her daughter in some activity with a 

familiar object, Sarah remained at the activity for only five seconds. 

One of the primary difficulties encountered when working with Sarah was 

her inconsistent response to affection, food and the training items. 

Some treatment sessions had to be cancelled because Sarah refused all 

food and toy items offered her and could therefore not be instructed to 

request such items. This complication was most notable after Sarah had 

suffered numerous seizures. 

Ryan 

Ryan, a three year five month old male, was the twin brother of 

the third chi ld, Wiley. Ryan and Wiley were the second born and had 

one brother who was a year older. The mother was pregnant with her 

fourth child during this study. The twins lived at home in a very 

close-knit bi lingual Mormon fami ly. The mother's native tongue was 

Spanish, which was spoken in the home until the children were diagnosed 

as autistic at two years and nine months of age. After that diagnosis, 

English was spoken on the recommendation of a speech/language 

pathologist. Ryan was enrolled in the previously described preschool 

autism program at the age of three years. 

Ryan and his twin Wiley were born after a full term pregnancy 

and weighed about seven pounds each. Ryan contracted bronchi tis at 



93 

seven weeks of age and was hospitalized for five days. Al though the 

mother said that she felt Ryan was "different" from the time of birth, 

no notable concerns were expressed until he was close to two years of 

age. At that time he engaged in severe head banging and the parents 

observed deterioration in beginning play and speech skills. 

Vision and hearing were reported to be normal although the 

mother expressed concern about Ryan's ability to hear. During the 

study Ryan had frequent ear infections and respiratory illnesses which 

could have contributed to a mild conductive loss. Pressure 

equalization tubes were inserted in both eardrums and the ear 

infections decreased dramatically but the respiratory illnesses 

contjnued. Near the end of the study Ryan developed what appear to be 

myelonic seizures--he stopped whatever activity he was engaged in and 

his eyes rolled back. He was placed on phenobartibal but several 

medication changes occurred before the study terminated. 

Ryan uttered numerous consonant-vowel combinations with varying 

inflections but did not use them to communicate. He inconsistently 

responded to his name and to simple instructions such as "come here" or 

"sit down." Visual cues such as patting the chair for him to sit in 

improved his performance. Ryan's parents reported that he occasionally 

produced a single word to request a cookie. He sometimes imitated his 

own sounds when they were repeated by the parents. During assessment 

the only observed speech imitation was of the "motor" sound of a car. 

Ryan did not independently produce this sound in his play. 
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The parents were able to engage Ryan with toys for only 2-3 

minutes although they reported that he would sit with them to read a 

story for five to ten minutes. Ryan responded well to physical 

affection. He frequently approached his parents and teacher and smiled 

and hugged them. He infrequently imitated simple motor acts and was 

rarely observed to imitate speech sounds. Ryan demonstrated few play 

skills. Play objects were usually mouthed. Ryan engaged in numerous 

interfering behaviors including rocking, headbanging, lying on the 

floor, screaming, vibrating his lips, looking at his fingers, flapping 

his arms, turning away from the teacher and leaving the task area. 

Wiley 

The history for Wiley, Ryan's twin brother, is almost identical 

to that of Ryan. Wiley contracted pneumonia at 7 weeks of age and was 

hospitalized for eight days. The parents noted that Wiley had always 

been the more responsive and "advanced" of the pair. Wiley said a few 

recognizable words at an early age but these disappeared at about two 

years of age when severe headbanging developed and a general 

deterioration in behavior was noted. 

Wiley was reported to have normal vision and hearing. Like 

Ryan, he had frequent respiratory illnesses throughout the study but 

they did not result in ear infections. Near the end of the study, 

Wiley was hospitalized for five days with infected lymph glands. Six 

months after the study terminated Wiley developed seizures similar to 

those exhibited by Ryan. 
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The parents reported that \viley occasionally produced three 

single words, one to request a cookie, a second to request a drink and 

a third to request other food items. Wiley had developed a primitive 

communication method of pulling his parents to foods that he wanted and 

then pushing their hands toward the cabinet where the item was stored. 

Wiley produced numerous consonant-vowel combinations with varying 

inflections. When the parents imitated his sounds he repeated them. 

Wiley frequently oriented to his name and usually smiled at the 

speaker, maintained eye contact and vocalized. He was observed to 

imitate some simple motor acts such as scribbling, kicking a ball and 

stacking blocks but imitation could not be consistently discriminated. 

Speech imitation was rare. Although \viley usually put toys in his 

mouth, he would on occasion manipulate them for a few seconds. The 

mother reported that he performed several functional play activities in 

the home. Like Ryan, Wiley was reported to listen to a story for about 

five minutes and to attend to familiar items for 4-5 minutes. 

Although Ryan and Wiley did not interact with each other, the 

similarity of their sound patterns and general behavior indicated an 

awareness of each other. The parents reported that the children 

occasionally watched their older brother. \viley was a very 

affectionate child and responded well to physical affection. The 

interfering behaviors prominent in \oJiley's behavior included rocking, 

crying, screaming, looking at his hands, flapping his arms, turning 

away from the teacher and leaving the task area. 
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Dallas 

Dallas, the oldest participant, was five years and five months 

old when he began the study. Dallas lived at home with his parents and 

seven year old sister. At seven months of age he was diagnosed as 

retarded. He was enrolled in a program for retarded children at 18 

months of age. A diagnosis of autistic and severe mental retardation 

associated with infantile autism was made at the age of five years four 

months by a multidisciplinary evaluation team. 

Dallas's mother reported that she suffered from high blood 

pressure throughout her pregnancy and that Dallas suffered from anoxia 

at birth. Al though Dallas was declared normal at birth, he was 

diagnosed as cortically blind at four months of age. The parents also 

noticed general developmental retardation at this time. 

Auditory evaluation indicated normal or near normal hearing in 

at least one ear and the mother expressed no concern with hearing 

sensiti vity. Visual evaluation indicated that Dallas had conmi tant 

ex tropia with alternating hypertropia. Behaviorally, Dallas attended 

to and focused on objects using alternating eyes. He at tended to 

objects most readily when they were placed at or below his eye level. 

It was not possible to evaluate visual acuity. 

Dallas's motor development appeared more retarded than that of 

the other children. Although his assessment scores in this area were 

very similar to the other children's, he lacked the coordination they 

displayed in their walking and movement in general. He did not begin 

walking independently until he was 3 years 8 months old and continued 
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to show some unsteadiness and shuffling in his gait at the time of this 

study. 

Dallas performed some simple motor and vocal imitation tasks 

such as placing an object in a container, scribbling, shaking a toy and 

repeating the sound /m,m,m/ but these responses could not be 

consistently discriminated. Although he was reported to occasionally 

utter short phrases, "jingle bells" and "hi daddy," they were not 

discriminated by the appropriate stimuli. Observation indicated that 

sounds were usually uttered as Dallas wandered or was engaged in some 

independent activity rather than as a method of communication. During 

assessment he imitated one word on one occasion. No further imitation 

of speech or sign utterances was observed beyond this single 

occurrence. 

Dallas followed simple instructions such as "put it here," "sit 

down" and "bring it to me." A response latency of several seconds was 

observed and a gestural cue usually prompted performance. 

Dallas had been previously taught the sign for "drink" and he 

performed this sign by hitting his chin. He independently requested a 

drink with this sign. Efforts to teach additional signs for at least a 

year had been unsuccessful. 

Dallas actively explored his environment, picking up objects, 

smelling them and hitting them against his hand or some other 

stationary object. He repeatedly manipulated squeeze toys and stacking 

cans. He repeated movements that produced noise for one to three 

minutes. Dallas did not interact with peers other than his sister. 
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\.Jhen his sister approached him he screeched, hit himself and moved 

away. Interfering behaviors included slapping his head, shrieking, 

trilling his tongue, flapping his arms, hitting objects against himself 

or nearby objects, leaving the task area, turning away from the teacher 

and dropping his head backward. 
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LANGUAGE AND INTERFERING BEHAVIOR RECORDING FORM 

Speech: NR, no response 
V, vocalized response 
A, approximate response 
C, correct response 

Sign: NR, no response 
P, prompted response 

PIS, prompted/signed response 
A, approximate response 
C, correct response 

Child. _______ _ Data Co11ector ___________ ___ Date. ____ _ 

Teacher ______ Time Start. _________ Finish, _____ Session ____ _ 

Word Speech Sign 

I 

I 
I 
I ! 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 i 

INTERFERING BEHAVIORS 

10 20 30 

/ occurrence 
0 no occurrence 

40 50 60 

I 

I 
I I 
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TRAINING SEQUENCE FOR EACH CHILD UNDER 
EACH TREATMENT CONDITION 

Under all treatment conditions a training stimulus was 

presented to each child. A specific training word was paired with each 

stimulus and the child was expected to produce this word. When a child 

produced an acceptable utterance, the training stimulus was presented 

to the child as a reinforcing consequence. This sequence was followed 

with all children for all training words. The following is a 

presentation of each child's training sequence under each of the three 

treatment conditions. Recall that before a training trial began the 

child was presented with each reinforcing consequence in 2 warm up 

trials. 

Prompted Sign Treatment 

Stimulus 

1. A small piece of cheese 
was presented. 

2. A MatteI "See and Say-
The Farmer Says" was 
presented. 

3. Sarah stood at the head 
of a hall she had 
previously run down. 

Sarah 

Pull 

Run 

Consequence 

Sarah received the cheese. 

Sarah and the teacher pulled 
the string. 

Sarah and the teacher ran 
down the hall. 



Speech Treatment 

Stimulus Word 

1. A small piece of cheese Want 
was presented. 

2. Sarah climbed onto and Down 
sat at the top of a small 
indoor slide. 

3. A small piece of cookie More 
was presented. 

Modeled Sign Treatment 

Stimulus 

l. A small piece of cheese 
was presented. 

2. A small bowl of apple- Eat 
sauce or yogurt was 
presented 

3. A cup with a small amount Drink 
of apple juice was 
presented 
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Consequence 

Sarah received the cheese. 

Sarah slid down the slide. 

Sarah received the cookie. 

Consequence 

Sarah received the cheese. 

Sarah received the applesauce 
or yogurt. 

Sarah received the cup of 
apple juice. 



Prompted Sign Treatment 

Stimulus Word 

1. A small piece of cookie Cookie 
was presented. 

2. Ryan climbed onto and sat Down 
at the top of a small 
indoor slide. 

3. Two small toy cars were Car 
presented. 

4. Ryan sat between the More 
teacher's legs. 

5. Ryan and the teacher ~ 
stood facing each other. 

Speech Treatment 

Stimulus Word 

1. A small piece of cookie Cookie 
was presented. 

2. Ryan climbed onto and sat Down 
at the top of a small 
indoor slide. 

3. A cup with a small amount Drink 
of apple juice was 
presented. 

4. Ryan sat on a small Go 
wheeled cart. 

5. A small bowl of apple- Want 
sauce or the MatteI 
"Oscar-the-Grouch" pop-
up toy was presented. 
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Consequence 

Ryan received the cookie. 

Ryan slid down the slide. 

The teacher drove the cars 
over Ryan's arms and head as 
well as on the floor and then 
gave them to him. 

The teacher tickled Ryan. 

The teacher threw Ryan up in 
the air. 

Consequence 

Ryan received the cookie. 

Ryan slid down the slide. 

Ryan received the cup of apple 
juice. 

The teacher pushed Ryan on the 
cart. 

Ryan received the applesauce 
or the teacher squeezed the 
air bulb on Oscar so he popped 
up of his trash can. 



Modeled Sign Treatment 

Stimulus 

1. A small piece of cookie 
was presented. 

Cookie 

2. Ryan climbed onto and sat Down 
at the top of a small 
indoor slide. 

3. A Fisher-Price "Chime 
Ball" was presented 

4. Ryan stood at the head 
of a hall he had 
previously run down. 

5. A small recipe box with 
a corn chip inside was 
presented. 

Prompted Sign Treatment 

\Viley 

Stimulus \vord 

1. A small piece of cookie Cookie 
was presented. 

2. A small recipe box with Open 
a corn chip inside was 
presented. 

3. A cup with a small amount Drink 
of apple juice was 
presented. 

4. Wiley sat on a small Go 
wheeled cart. 

5. Wiley stood at the head Run 
of a hall he had 
previously run down. 
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Consequence 

Ryan received the cookie. 

Ryan slid down the slide. 

The ball was rolled so that it 
chimed and then given to Ryan. 

Ryan and the teacher ran down 
the hall. 

Ryan received the box with the 
corn chip. 

Consequence 

Wiley received the cookie. 

Wiley received the box with 
the corn chip. 

Wiley received the cup of 
juice. 

The teacher pushed Wiley on 
the cart. 

Wiley and the teacher ran down 
the hall. 



Speech Treatment 

Stimulus Word 

1. A small piece of cookie Cookie 
was presented. 

2. A small recipe box with Open 
a corn chip inside was 
presented. 

3. A Playskool wooden ring Put 
and peg set was presented. 

4. Two small toy cars were 
presented. 

5. A Fisher-Price farm set 
was presented. 

Modeled Sign Treatment 

Stimulus 

1. A small piece of cookie 
was presented. 

2. A small recipe box with 
a corn chip inside was 
presented. 

3. Several Playskool 
"Bristle Blocks" were 
presented. 

4. Wiley sat between the 
teacher's legs. 

5. Wiley and the teacher 
stood facing each other. 

Cookie 

Block 

Consequence 

Wiley received the cookie. 

Wiley received the box with 
the corn chip. 

\viley received the ring and 
peg set. 
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The teacher drove the cars 
over Wiley's arms and head as 
well as on the floor and then 
gave them to him. 

\viley received the farm set. 

Conseouence 

Wiley received the cookie. 

Wiley received the box with 
the corn chip. 

Wiley received the blocks. 

The teacher tickled Wiley. 

The teacher threw Wiley up in 
the air. 



Stimulus 

1. A small bowl of yogurt 
was presented. 

2. Dallas sat on a small 
wheeled cart. 

Dallas 

3. A small recipe box with a Open 
pop-up egg and squeaky 
chicken toy inside was 
presented. 

4. Dallas set close to the 
teacher facing her. 

5. Dallas and the teacher 
stood facing each other. 

Speech Treatment 

Stimulus 

1. A small bowl of yogurt 
was presented. 

Want 

2. Dallas sat on a s~all Push 
wheeled cart. 

3. Dallas sat on the Down 
teacher's lap facing her. 

4. Dallas climbed on a Go 
tricycle. 

5. A small toy car was Car 
presented. 
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Consequence 

Dallas received the yogurt. 

The teacher pushed Dallas on 
the cart. 

Dallas received the box with 
the toys inside. 

The teacher tickled Dallas. 

The teacher threw Dallas up in 
the air. 

Consequence 

Dallas received the yogurt. 

The teacher pushed Dallas on 
the cart. 

The teacher swung Dallas 
back, ... ard and down. 

Dallas was pushed on the 
tricycle. 

The teacher drove the car over 
Dallas's head, arms and back 
and then gave him the car. 



Modeled Sign Treatment 

Stimulus Word 

1. A small bowl of yogurt Eat 
was presented. 

2. Dallas sat on a small Push 
wheeled cart. 

3. The MatteI "Oscar the More 
Grouch" pop-up toy was 
presented. 

4. A coffee can with bean In 
bags inside was presented. 

5. Dallas stood at the head Run 
of a hall he had 
previously run down. 
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Conseguence 

Dallas received the yogurt. 

The teacher pushed Dallas on 
the cart. 

The teacher squeezed the air 
bulb on Oscar so he popped out 
of his trash can. 

Dallas was given the bean bags 
and he put them in the can. 

Dallas and the teacher ran 
down the hall. 
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The following response categories were developed to document 

the children's skill acquisition process. This system was first 

initiated in the author's previous research (Kreimeyer, 1980). Since 

the children received four trials on each word, several response 

categories were frequently scored across trials. The weighting system 

made it possible to compute a daily average response for each word. 

The system is based on a 10 point scale with values ranging from 0 to 

30 points. 

The categories of no response and prompted response were 

assigned a value of "0" because the child did not independently produce 

a response. The prompted/signed and vocalized response categories each 

recei ved "10" points because the child initiated at least part of the 

response. As responding became more advanced, the point values 

increased. Approximate responses therefore received "20" points and 

correct responses "30" points. 

Speech Responses 

No response: Recorded when no vocal response occurred within 5 

seconds of the teacher's model. 

Vocalized response: Recorded when the child uttered any 

phoneme or phoneme combination not categorized as an approximate or 

correct response within 5 seconds of the teacher's model. Example: 

Model- "go," Response- lei. 



Approximate response: 

III 

Recorded when the child made a vocal 

response within 5 seconds of the teacher's model that included at least 

one phoneme contained within the target word. Example: Model- "ball," 

Response- fbi. 

Correct response: Recorded when the child said the target word 

within 5 seconds of the teacher's model. 

Sign Responses 

No response: Recorded when no sign response occurred within 5 

seconds of the teacher's model. 

Prompted response: Recorded when the teacher guided the 

child's hands through the response. 

Prompted/signed response: Recorded when the teacher initiated 

the sign but the child independently completed it. 

Approximate response: Recorded when the child correctly 

performed any two of the following three components of a sign: 

(1) Held his or her fingers in the correct hand configuration. 

(2) Hoved his or her hands in the correct direction. (3) Held his or 

her hands in the correct location or body plane. 

Correct response: Recorded when the child correctly performed 

all of the following. (1) Held his or her fingers in the correct hand 

configuration. (2) Moved his or her hands in the correct direction. 

(3) Held his or her hands in the correct location or body plane. 

(4) Used the appropriate number of hands (one versus two) to complete 

the sign. 
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Sign responses that occurred within 5 seconds of the teacher's 

model in the modeled sign condition or within 5 seconds of the presenta

tion of the teaching materials in the prompted sign condition were 

recorded. 
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OPERATIONAL DEFINITIONS OF INTERFERING BEHAVIORS 

1. Rocking: Scored when the child assumed an all fours position and 

moved back and forth. This behavior was also scored if the child 

was sitting and began rhythmically bouncing up and down. This 

behavior \.as often accompanied by sing-song vocalizations. Wiley 

and Ryan engaged in this behavior. 

2. Self-abusive behavior: Scored when Ryan or Wiley hit their heads 

against the wall, floor, objects in the room or other people in the 

room. This category was also scored when Dallas slapped his head 

with his hands or some other object. 

3. Crying and/or whining. All four children exhibited these 

behaviors. 

4. Lying on the floor or on objects in the room. All four children 

exhibited this behavior. 

5. 

6. 

Vibrating his lips (Ryan) or trilling his tongue (Dallas). 

Leaving the area: If the child was supposed to be sitting and 

stood up, this category was scored. This category was also scored 

if the child was supposed to be standing beside the teacher and 

took two steps away (child moved approximately 1-2 feet away). If 

the child was standing and dropped to the floor this category was 

scored. All four children engaged in this behavior. 

7. Leaning against the teacher: Scored when the child fell against 

the teacher. This category was also scored when the child pushed 

the teacher away. All four children engaged in this behavior. 
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8. Turniilg head away from the teacher. Scored when the child's head 

was dropped or turned at least 45° away from the teacher for a 

minimum of three seconds. Repeated head turns (more than two) were 

also scored even if each was shorter than three seconds. All four 

children engaged in this behavior. 

9. Looking at hands or fingers. Scored when the child gazed at his or 

her own hands or fingers for more than three seconds. All four 

children engaged in this behavior. 

10. Mouthing objects: Scored when the child put fingers, hands or toys 

into his or her mouth. 

behavior. 

Sarah, Ryan and Wiley engaged in this 

11. Repetitive hand movements: Scored when the child flicked his or 

her fingers, flapped his or her arms, or rubbed his or her fingers 

against objects or people. This category was also scored when the 

child hit objects against him or herself or other objects. All 

four children engaged in these behaviors. 

12. Grabbing materials: Scored when the child grabbed the materials 

that the teacher was holding or grabbed her hands. All four 

children engaged in this behavior. 
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THE UNIVERSITY OF ARIZONA 

T U C SON, A R I Z 0 N A 85721 

COLLEGE OF LIBERAL ARTS 

DEPARTMENT OF PSYCHOLOGY 

Dear Parents, 

As part of her doctoral dissertation, Kathryn Kreimeyer, M. A. 
in the Psychology Department at the University of Arizona is initiating 
a language training program to evaluate several techniques of teaching 
speech and sign language to nonverbal children. The purpose of the 
program is to: 

1. determine which of three language teaching approaches is most 
appropriate for your child, 

2. document the participating children's acquisition of a communi
cation system, 

3. and train each participating child's parent to maintain the 
child's language development by becoming their child's language 
teacher. 

Your child has been selected to participate in this program 
because of the child's age and lack of a clear communication system. 
If you choose to involve your child in this program, you will first be 
asked to complete a questionnaire on your child's current language 
skills. Your child's skills in the areas of motor, social and 
cognitive development will be assessed during the time period that they 
are in the Child Psychology Laboratory for the Preschool Autism 
Project. Your child's current teacher will present him or her with a 
series of short activities to determine the types of skills your child 
has already learned and what skills he or she still needs to acquire. 
The information that you provide in the questionnaire and that obtained 
through the assessments will be used to select eleven single words and 
corresponding activities to begin teaching your child to sign or say. 

After the eleven activities and associated words are selected, 
your child will be presented with each word to determine if he or she 
already knows how to sign or say the words. These initial sessions 
will also provide an opportunity to determine if the selected words and 
activities are at the appropriate skill level and of interest to your 
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child. In these pre-training sessions your child will be presented 
with three situations. 

1. The language teacher will show your child the toy, food item or 
activity associated with each training word and data collectors 
observing from behind a one way mirror will note how he or she 
responds to it. 

2. The language teacher will show your child the toy, food item or 
activity and say the word to be paired with it. The data 
collectors will then note whether your child responds vocally 
to this model. 

3. The language teacher will show your child the toy, food item or 
activity and say and sign the word to be paired with it. The 
data collectors will observe to see if your child will say or 
sign the presented word. 

A minimum of five such sessions will be conducted. 

Three language training procedures will then be initiated. 
Under one set of procedures the language teacher will say the training 
word as she shows your child the corresponding toy, food item or 
acti vity and attempt to get your child to make some speech sound 
following her model. The child's speech attempts will allow him or her 
to receive the toy, food item or participate in the presented activity. 

In the second set of procedures the teacher will say and sign 
the training word as she shows your child the corresponding toy, food 
item or activity. Any sign movements will permit the child to receive 
the training item. 

Under the third set of procedur~s the teacher will say and sign 
the training word as she shows your child the corresponding item and 
then physically guide your child's hand(s) through the sign response. 
Your child will then be given the item. 

Five word!=; will be taught in each of these three conditions. 
(Two of the words '.dll be the same across all conditions.) It will 
take approximately cne hour to conduct all three set of procedures. 
All sessions will be conducted in the Child Psychology Laboratory on 
Monday and Wednesday mornings between the hours of 9:00-11:30 am. When 
your child can independently produce all five words in one conJi tion 
correctly on three out of four trials for two sessions, it will be 
clear that she or he has learned these words. This will also indicate 
which training procedure is most appropriate for your child. 
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Having determined this, you will take over the language 
training using the procedures that have been most successful. Before 
you actually conduct these procedures with your child you will need to 
observe at least five training sessions to become familiar with the 
techniques. To give you an opportunity to practice the techniques the 
language teacher will role play the training session with you. When 
you are familiar with the techniques, you will begin conducting the 
language sessions using the procedures which have been shown to be most 
appropriate for your child. The language teacher will initially stay 
in the room with you to provide suggestions and any assistance you 
need. As you become skilled, the teacher will move to the observation 
room and be available for assistance as you request. 

All pretraining and training sessions will be observed by 
trained data collectors from behind a one way mirror. Observers will 
record the type of responses your child makes under each training 
condition. Some sessions will be videotaped to give the teacher an 
opportunity to evaluate her procedures. 

There are no financial costs for involvement in this program. 
The time commitment required for you to conduct the training sessions 
will be between one to two hours per week. You will also need to see 
that your child attends the sessions as regularly as possible. 
Although there are no financial benefits to be gained through 
involvement in this program, your child may develop language skills 
which will improve his or her communication abilities. Additionally, 
you will gain skills in communicating with your child in whatever 
system he or she acquires. You will also be able to apply the language 
training procedures in your home, where the majority of opportunities 
for language learning exist. 

The information obtained through the program can be reviewed by 
Kathryn Kreimeyer, her dissertation committee, you the parent, the 
director of the Preschool Autism Project and your child's teacher on 
the Preschool Autism Project. The results of the program may be 
presented in a professional journal or convention or to other profes
sionals interested in teaching nonverbal children how to communicate. 
All collected information is confidential so no reference will be made 
to the identities of the involved children or parents. 

You participation in this program is voluntary. If you decide 
to withdraw your child from the program, it will in no way alter her or 
his involvement with the Preschool Autism Project. 

You are encouraged to ask question and to observe the sessions 
as frequently as is possible. You may at any time review with Kathryn 
Kreimeyer the information that has been collected on your child's 
progress. 
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"I have read this consent form and the nature, demands, risks 
and benefits of this project have been explained to me. I understand 
that I may ask questions and that I am free to withdraw my child from 
the program at any time without ill effects on my child's participa~ion 
in the Preschool Autism Project. I also understand that this consent 
form will be filed in an area designated by the Human Subjects 
Committee with access restricted to the principal investigator (Kathryn 
Kreimeyer) or authorized representatives of the particular department. 
A copy of this consent form is available to me upon request." 

Parent or Guardian Date 

Witness Date 

Principal Investigator Date 
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INTEROBSERVER RELIABILITY 

Range Mean 

SARAH 

SEeech 

No response .50 - 1.00 .90 
Vocalized .00 - 1.00 .82 
Approximate .70 - 1.00 .93 
Correct 1.00 1.00 Overall .91 

Sign 

No response .90 - 1.00 .99 
Prompted .90 - l.00 .96 
Prompted/signed .89 - 1.00 .97 
Approximate .80 - l.00 .97 
Correct l.00 1.00 Overall .98 

Interfering Behavior .62 - l.00 .86 

RYAN 

SEeech 

No response .59 - 1.00 .86 
Vocalized .55 - 1.00 .82 
Approximate .00 - l.00 .81 
Correct 1.00 1.00 Overall .87 

Sign 

No response .95 - 1.00 .99 
Prompted .90 - 1.00 .98 
Prompted/signed .85 - 1.00 .88 
Approximate .80 - l.00 .98 
Correct No occurrence Overall .96 

Interfering Behavior • SO - l.00 .78 
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WILEY 

Speech 

No response .60 - 1.00 .83 
Vocalized .70 - 1.00 .86 
Approximate .00 - 1.00 .54 
Correct .00 - 1.00 .50 Overall .68 

Sign 

No response .75 - 1.00 .98 
Prompted .90 - 1.00 9° • \J 

Prompted/signed .75 - 1.00 .96 
Approximate .75 - 1.00 .88 
Correct 1.00 1.00 Overall .96 

Inferfering Behavior .50 - .95 .79 

DALLAS 

Speech 

No response .65 - 1.00 .88 
Vocalized .50 - 1.00 .85 
Approximate .82 - 1.00 .94 
Correct .50 - 1.00 .90 Overall .89 

Sign 

No response .70 - 1.00 .95 
Prompted .30 - 1.00 .83 
Prompted/signed .50 - 1.00 .88 
Approximate .65 - 1.00 .91 
Correct .50 - 1.00 .83 Overall .88 

Interfering Behavior .70 - 1.00 .86 
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STUDY DESCRIPTION FOR DATA COLLECTORS 

One of the most dehabilitating impairments of autistic and 

other behaviorally disordered children is an inability to communicate. 

Using a single subject alternating treatments design, this study will 

compare three language training procedures to determine which is most 

effecti ve in helping four nonverbal children acquire communication 

skills. The three language procedures to be applied are (1) speech 

training in which the teacher presents a single spoken word and any 

imitative speech attempts by the child gain him/her access to the 

accompanying food or play materials, (2) modeled sign language training 

in which the teacher simultaneously say., and signs the training word 

and any imitative sign responses gain the child access to the accompany

ing food or play materials, and (3) physically guided sign training in 

which the teacher guides the child's hand(s) through the appropriate 

sign as she vocally labels it. The child receives the food or play 

materials immediately after this prompting. The amount of assistance 

provided by the teacher is gradually faded as the child begins to 

initiate signs independently. Under all training conditions, trial 

data on the occurrence of speech and sign responses will be recorded. 

The use of a single subject design allows the experimenter to evaluate 

the general effectiveness of these procedures across all four children 

as well as the effectiveness of the specific procedures for each child. 

Specific training words were selected for each child based on 

potential reinforcers for that child as well as his/her current 

developmental functioning level. Each training word is paired with a 
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food or simple activity which is reinforcing for the child. The words 

are divided among the training groups and each presented for four 

consecutive trials. 

A second purpose of the experiment is to assess the effect of 

each of the three language procedures on the occurrence of the 

children's frequency of engaging in the common stereotypic and inappro-

priate behaviors of this population. 

defined inappropriate behaviors will 

The occurrence of individually 

be recorded on a ten second 

interval basis throughout each of the training conditions. 

In the tradition of single subject research, data analysis will 

be based on visual inspection of graphs recording progress in each of 

the training conditions and the occurrence of inappropriate behaviors 

under each of the training conditions. 
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