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A non-speech response mode similar to the one used by 

Prepack (1971) to teach language to a chimpanzee was utilized 

to teach two simple language functions to three autistic 

children. The response mode consisted of picking up a geo-

metric symbol and placing it on a response tray. The geometric 

symbol was the basic unit in this language system. The symbols 

were used to represent objects in the environment and rela-

tionships between the objects. The language functions 

involved a semantic system and a syntactic system. The semantic 

system consisted- of discriminations of four symbols that 

represented four individual colors. The syntactic system 

consisted of the production of an arrangement of three symbols 

(two color symbols and a symbol for the preposition "on") 

to match the order of two colored cards placed one on top 

of the other. 

A criterion of ten consecutive correct responses was 

required for mastery of both the semantic and syntactic 

functions. 

Results indicated that this simplified response mode 

is feasible for teaching language functions to nonverbal 

children. The subjects were able to select syabols to 
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represent different colors. They could also appropriately 

sequence the symbols to describe a relationship between the 

colors. 

An expansion of this program could be designed to train 

other classes of words and sentences. Additional steps 

inî ht be added depending on the characteristics of a 

particular child. 
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APPLICATION OF A NON-SPEECH RESPONSE MODE 

IN TEACHING SIMPLE LANGUAGE 

FUNCTIONS TO THREE 

AUTISTIC CHILDKSN 

Man is considered the cost advanced known species of 

animal on earth. Of all animals, he alone is able to predict, 

modify and control his environment. All other species of 

animals are largely at the mercy of their natural environment. 

Han's unique ability to radically alter factors in his en-

vironment which affect his existence is largely a result of 

his diverse language structure. Unlike other animals, man 

has a highly complex language system. In fact, man's language 

is usually considered the major factor v/hich differentiates 

him from other animals (Woods, 1969)* It is man's advanced 

language activities v/hicfc enables him to engage in those 

uniquely human activities allowing him to control and manip-

ulate his environment. Some of these language or symbolic ' 

activities are reasoning, predicting, thinking and problem-

solving. Thus, language is involved in all those distinctively 

human activities (Berry, 1969; Woods, 1969). Consequently, 

it encompasses many varied and complex aspects of man's behavior. 

As might be expected from a class of behavior as complex 

and diversified as language behavior, there are many different 

theories and opinions concerning the .acquisition of language. 

Generally, these theories consider language to be either a 



biological phenomena or a learning phenomena* Some theorists 

believe that language develops through neurological maturation 

and activation (Luria, 1966; Lenneberg, 1967)• Other theorists 

believe that language is learned as a result of the indi-

vidual's interaction with his environment (Osgood, 1964; 

Skinner, 1957). Skinner (1957) i s probably the foremost 

learning theorist involved in the theoretical analysis of 

language development. Skinner prefers to call language, 

verbal behavior. Verbal behavior is any response which is 

reinforced through the mediation of another person. According 

to Skinner, verbal behavior is an operant behavior. As such, 

it is subject to the laws of reinforcement and punishment. 

Consequently, those verbal behaviors which are reinforced 

by the verbal community are acquired; those verbal behaviors 

which are not reinforced or are punished by the verbal 

community are not learned. This study was conducted under 

the assumptions of Skinner's theory of verbal behavior. 

There are many aspects of verbal behavior. Kan may 

induce his fellow man to act through gestures, sign language, 

speech, smoke signals or many other ways. However, speech 

is by far the most common method of communication. .Speaking 

a language entails many intricate skills. The most basic 

skill is the production of the speech phonemes characteristic 

of that language. The production of speech sounds requires 

many, many muscle movements. The production of speech sounds 



involve muscle movements- of the lips, tongue and jaws to 

form the sounds, muscle movements of the diaphragm to force 

air over the vocal cords and muscle movement of the larynx 

to alter the length of the vocal folds. Thus, the movements 

involved in the exact reproduction of any sound are diverse 

and very precise. A slight change in any one movement results 

in another sound. However, intelligible speech involves 

more than simply the accurate production of sounds. ' The 

muscle movements must be chained together in the proper 

sequence to form words and sentences. Intonational patterns 

must .also be acquired. Thus, the responses a person must 

learn in order to learn to speak fluently are extremely 

complex. 

However, it must be remembered that verbal behavior is 

an arbitrary system of linguistic symbols devised by man for 

communication. There is nothing sacred about conventional 

speech responses as the response mode for language. The 

acquisition of language can be demonstrated using a simpler 

response mode than sound reproduction. Premack (1970, 1971) 

taught a chimpanzee language using geometrical symbols as 

the response mode to represent environmental objects and 

relationships. Each geometric form stood for some particular 

thing or relationship (e.g., "banana", "apple", "on", "yes", 

"no", "give"). Thus, the basic unit in his language was the 

word, not the sound. The motor response involved in compre-

hending or expressing language was simply the manipulation 



of these symbols. The chimp 'was required to place the symbols 

on a board in a certain sequence. Sarah, the chimp, v/as soon 

demonstrating language facility using this response mode. 

She was able to both answer questions and express her "wants". 

Thus, Sarah quickly learned language when the response node 

was adapted to her level of functioning. 

The Premack study has implications in the teaching of 

language behaviors to language-deficient children. The psy-

chologist and educator who work with language-disordered 

children often discover that it is very difficult to teach 

many nonverbal children to make the appropriate language 

sounds. As a result, their progress in any language program 

is significantly retarded. However, by altering the response 

mode used in language, these children may be able to learn 

communication skills. Carrier (1972) has encountered con-

siderable success in teaching language behavior to 'nonverbal 

retarded children using a modification of Premack's system.. 

Carrier proposes that language involves two basic systems: 

a semantic system and a syntactic system. He states that 

there are many different functionally determined classes of 

symbols that constitute the semantic system (e.g., articles, 

nouns, verbs, prepositions, etc.) A symbol can be selected 

from one or more of the classes to represent different aspects 

of a situation (e.g., a certain noun, a certain verb, a certain 

preposition). Like Premack, Carrier used geometric shaues 



as the words in his system. For example, lie could have 

used a circle to represent "nan", a square "woman", a star, 

"sitting", an octogan "jumping", a triangle "on" and an oval 

"behind". The second aspect of language according to Carrier 

is the syntactic system. The syntactic system involves the 

appropriate .sequencing of symbols. Thus, in the English 

language we typically say, "The man is sitting on the box." 

not "Sitting is on the man the box." In his study the child's 

language response was to place the appropriate geometric • 

symbols on a wooden tray in the proper order to describe 

the picture stimuli presented to him. The symbols were 

colored coded to indicate which class they belonged to (e.g., 

articles red, nouns orange, verb auxiliary green, verb dark 

blue). The child was to place the symbols in a certain 

sequence according to their color. The order was article, 

noun, verb auxiliary, verb, verb ending, preposition, article 

and noun. "Each of these parts of speech was color coded. The 

children were first taught to select the appropriate label . 

or noun for the picture symbol presented. The children 

picked up the appropriate symbol from an array and placed it 

on the tray. Then they were taught to rote sequence according 

to the color (e.g., nouns red, verbs green, etc.) and placed 

on the wooden tray in the proper order. Next the children 

were taught to select the appropriate noun and sequence the 

rest of the symbols. Once they learned this response, they 



were trained to select the- appropriate verb while utilizing 

the sequence. The children were reinforced with tidbits of 

food for correct responses. Using this technique, Carrier 

has been able to teach language skills to many retarded 

children who have been unsuccessful in other types of tradi-

tional speech programs. 

The retarded child is not the only type of language-

disordered child which has difficulty in acquiring conventional 

speech responses. Autistic children are often characterized 

by severe deficiencies in.language development. Nearly fifty 

per cent of the autistic population is nonverbal (Rimland, 

1964). Lovaas (1968) has demonstrated that some autistic 

children can be taught conventional speech sequences by 

systematically shaping and chaining the speech phonemes. 

However, these techniques are by no means one hundred per 

cent successful. Even after spending many, many hours in 

behavior shaping programs, some autistic children acquire 

no or extremely limited speech. Many do not acquire sufficient 

language to communicate with other people. Thus, the autistic 

child who has difficulty acquiring the conventional speech 

mode vrould be an ideal subject for a language program similar 

to Carrier's. This study examined the feasibility of using 

the geometric symbol mode of language comprehension and ex-

pression with the autistic child. 



More specifically, this -study was concerned with teaching 

three autistic children a generalized language response using 

a simplified response mode. As with the Premack and Carrier 

studies, geometric symbols were used as the language response. 

To maintain the simplicity of the response, the children were 

required to make visual discriminations among only one class 

of stimuli—color names. The symbol "on" was also used but 

it was the only preposition presented. Thus, the semantic 

system of the language consisted of only four individual 

color symbols (red, green, blue, yellow) and the symbol for 

"on". 

A syntactic system was also utilized. Premack (1971, 

p. 12) states, "One of the simplest relations requiring syntax 

is the symmetrical two-term relationship that can be found 

in geometrical prepositions. For example, 'red on green 

and green on red'." The syntactic system i:fas patterned 

after Premack1s work with Sarah, the chimpanzee, involving 

the two-term relationship. Sarah was trained to comprehend 

and express the relationship of "on" involving two color 

cards. Four color words were used "red", "green", "blue", 

and "yellow". The trainers painted four cards, one of each 

color. These cards were used as the objects.. One of the 

two cards was placed on top of the other, the top card offset 

a little so that the bottom one could be seen. Sarah was 

taught first to comprehend the trainers sentence (geometric 

symbols on a tray) and arrange the colored cards appropriately. 

Then she was trained to describe the relationships using the 

geometric symbols. 



This study involved a very similar procedure to 

Premack1s except only the descriptive or expressive aspect 

was taught. The children were initially taught to discrim-

inate between the color symbols. When a color card was 

presented, they were to put the appropriate symbol on the 

wooden tray. Following this training, the "on11 relationship 

was taught. For example, when the experimenter presented 

the child with a red card on top of a green card, the child 

was trained to place the three symbols "red on green" on the 

tray. Then when a green' card was placed on a red card, the 

child learned to place the symbols "green on red" on the tray. 

Generalization was trained following the initial training 

with the first two colors. 

Method 

Subjects 

The subjects included three autistic children, two males 

and one female. All three of the children were involved in 

operant conditioning programs. The children are referred to 

as Subject A, Subject B, and Subject C. 

Subject A was a six-year-old boy who had a normal 

development up to eighteen months of age. At that time, 

speech usage began to decrease, and soon had disappeared 

completely. However, a repertoire of verbal imitations has 

been developed using the Lovaas program (1968) for development 

of speech. 



Subject B was a nine-year-old autistic male. It one 

time the subject had a few 'words in his repertoire, but 

these were lost and at the present time he has no communi-

cative speech. 

Subject C was a six-year-old autistic girl. She never 

had developed speech, but as a result of operant verbal 

programs has acquired five imitative sounds. Her attention 

span was approximately equivalent to that of a child two 

years old when this study began. 

Apparatus 

.The apparatus consisted of 

(1) A wooden response tray twelve-inches in length 

similar to the tray of a chalkboard; 

(2) One red, one blue, one green and one yellow four-

inch square cardboard cards; 

(3) Five geometric symbols cut out of three-inch • 

square masonite board; 

(if) A variety of food and liquid reinforcers. 

Procedure 

The subject was seated facing a table. The respons-e tray 

was on the table directly in front of the subject. The various 

geometric symbols used throughout the study were placed on 

the table in front of the response tray and within reach of 

the subject. The experimenter sat to the right of the subject. 

He held the colored cards in his hand. 
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The initial step in the 'procedure was establishment 

of a transaction between the experimenter and the subject 

by inducing the subject to make a prescribed response. The 

response consisted of the subject picking up a geometric 

symbol and placing it on the response tray. The experimenter 

prompted the subject by showing him a colored card with a 

verbal prompt "look". If the subject when prompted made the 

correct response of picking up the correct symbol and placing 

it on the response tray, he was reinforced with small amounts 

of food or liquid and verbal praise. If the subject did not 

make the response, a hand-shaping procedure was required to 

initiate the response. 

Shaping refers to the successive reinforcement of 

responses which more and more closely resemble the terminal 

behavior until the terminal behavior itself is conditioned 

(V/haley and Kalott, 1969)- The hand-shaping procedure 

utilized in this program consisted of the experimenter manually 

moving the subject's arm through the operation of picking up 

a geometric symbol and placing it on the response tray. The 

degree cf assistance the experimenter provided was gradually 

decreased so that the subject was making the response on 

his own. 

The procedure consisted of two distinct phases. They 

will be reported in the temporal sequence in which they 

occurred. 
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Phase I. Discrimination Phase 

This phase is a demonstration of the semantic parameter 

of this language program. The goal of this phase is to train 

the subject to discriminate four colors by picking up the 

appropriate symbol and placing it on the response tray when 

presented with a particular colored card. The matching symbol 

and color sets were square for red, triangle for blue, rec-

tangle for green, and X for yellow. Sessions consisted of 

one hour daily training periods. Training continued on each 

step until a criterion of ten consecutive correct responses 

were made. 

The discrimination phase began with the subject making 

a one-part discrimination. The experimenter placed the symbol 

for red in front of the subject and presented the red colored 

card with the verbal prompt "look". If the subject picked 

up the symbol and placed it on the response tray he received 

food or liquid reinforcement along with verbal praise. If 

he did not make the response, the experimenter hand-shaped • 

the response using the procedure described previously. 

After the subject made five responses without hand-

shaping, the experimenter placed the symbol for red and 

another symbol in front of the subject. The symbols were 

randomly positioned in front of the subject at each trial. 

The subject was presented the red colored card with the verbal 

prompt "look". If the subject made the correct discrimination 

from the random two-symbol combination he received rein-

forcement. If the wrong discrimination was made the subject 
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received no reinforcement, the symbols were again placed 

in front of the subject, and the prompt was repeated, After 

ten consecutive correct responses, a random three-symbol 

combination was placed in front of the subject and he was 

required to discriminate the symbol for red to criterion of 

ten consecutive correct responses. Then the one-part dis-

crimination of the symbol for red was required from a random 

four-symbol combination to criterion (ten consecutive correct 

responses). This completed the one-part discrimination 

training for the symbol for red. The same procedure was 

followed for a one-part discrimination with the symbol for 

green to criterion of ten consecutive correct responses. 

Training then proceeded to a two-part discrimination. 

The subject was randomly presented either the red card or 

the green card and was required to make a discrimination 

between the two symbols of red and green which were randomly 

placed in front of him. After, criterion of ten consecutive 

correct responses was reached for the two-symbol combination, 

the red and green colored cards were randomly presented to 

the subject and a two-part discrimination was required in 

the presence of a three-symbol combination to criterion. The 

subject was then required to make a two-part discrimination 

of the symbols red and green from among a four-symbol com-

bination to criterion. 
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In order to proceed into a three-part discrimination, 

the experimenter repeated the one-part discrimination training 

with the symbol for yellow to criterion. The yellow symbol 

was then placed in combination with the symbol for red and 

the symbol for green and the experimenter randomly presented 

all of the three colored cards until criterion was met. When 

criterion was reached, the three-part discrimination was 

required from among a four-symbol combination randomly placed 

in front of the subject to criterion. 

Then a one-part discrimination of the symbol for blue 

from among the four symbols was taught until ten consecutive 

correct responses were made. This step led directly into 

the four-part discrimination training. The experimenter 

randomly presented any one of the four colored cards and the 

subject was required to choose the correct symbol from a random 

four-symbol combination. Ten consecutive correct responses 

completed the discrimination phase. 

Phase II. Production Phase 

This phase represented the syntactic parameter of the 

study using two-term symmetrical relations. The production 

phase consisted of presenting to the subject two of the colored 

cards arranged with one overlaying the other so that a section 

of the bottom card could be seen. The subject was trained to 

place the appropriate symbols on the tray to describe the 

situation. 
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This phase began by placing the symbol for red, the 

symbol for green, and a novel symbol to represent the word 

"on" in front of the subject. The experimenter placed the 

red card on the green card leaving a section of the green 

card showing and prompted the subject by saying "look". The 

subject was hand~shaped to place the symbols for "red", "on", 

and "green" in the correct order on the response tray. Hand-

shaping was gradually faded out until the subject was making 

the response on his own. Reinforcement was contingent upon 

correct placement of the symbols. The three symbols were 

randomly positioned in front of the subject for each trial. 

Criterion was ten consecutive correct responses. 

When criterion was reached for "red on green", the order 

of the cards was reversed (the green card on the red card) 

and the subject v;as trained to place the symbols "green on 

red" on the tray. Training continued until ten consecutive 

correct responses. The cards were then presented randomly 

"red on green" or "green on red" until the subject made ten 

consecutive correct responses. 

Thus, each subject was trained for "red on green" and 

"green on red" to criterion of ten consecutive correct 

responses. Then he was trained for generalization with the 

other ten color combinations. This last step involved the 

ten color combinations: (1) "blue on red", (2) "red on 

blue", (3) "yellow on red", (i+) "red on yellow", (5) "blue 

on green", (6) "green on blue", (7) "yellow on green", 
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(8) "green on yellow", (9) "blue on yellow",, and (10) 

"yellow on blue"* The cards were presented in' sets of two 

(©•£•> yellow on red, red on yellow) randomly within each set. 

Training continued on each set (e.g., blue on red, red on blue; 

yellov; on red, red on yellow; etc.) until a criterion of ten 

correct responses was reached. Once criterion responding 

occurred, a new set of two cards was presented randomly in 

both orders until criterion responding occurred. This pro-

cedure continued until all combinations had been learned. 

Hesuits 

Figure 1 presents the data for the acquisition of a 

two-part, three-part, and four-part discrimination for all 

three subjects. The number of trials performed to reach a 

criterion of ten consecutive correct responses is represented 

on the ordinate. The number of symbols that were placed in 

front of the subjects in random combinations are represented 

along the abcissa. 

The number of trials required to reach criterion of 

ten consecutive correct responses varied considerably among 

the three subjects. To reach criterion for the two-part 

discrimination from among two symbols Subject A required 

220 trials, Subject B required 72 trials, and Subject C 

required 16 trials. For the two-part discrimination from 

among a three-symbol combination, Subject A required 29 

trials, Subject B required 25 trials, and Subject C required 
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llf trials. On the two-part discrimination from among a 

four-symbol combination Subject A performed'10 trials, 

Subject B performed 10 trials, and Subject C performed 11 

trials to reach criterion. 

To reach criterion on the three-part discrimination 

from among a three symbol combination Subject A required 48 

trials, Subject B required 32 trials, and Subject C required 

12 trials. Criterion was reached by Subject A in 84 trials, 

by Subject B in 36 trials and Subject C in 10 trials, for 

the three-part discrimination from among a four-symbol com-

bination. On the four-part discrimination, Subject A required 

20 trials, Subject B required 47 trials, and Subject C required 

30 trials to reach criterion. 

Figure 2 presents the data for the production of the 

syntactical parameter of symmetrical two-term relations in 

Phase II. The. data represents the number of trials required 

to reach a criterion of ten consecutive correct responses of 

placing the symbols in the appropriate order to match the 

order of the colored cards. The data for the colors "red on 

green" and "green on red" represent the training sessions. 

The random presentation of the pairs of colors consisted of 

presenting randomly both orders of the colored cards for each 

color pair. 

One graph for each subject is presented in Figure 2. 

The number of trials performed to reach a criterion of ten 

consecutive correct responses is on the ordinate. The order 
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of color card combinations in the order of their presentation 

is 011 the abcissa. 

Subject 1 reached criterion on training "red on green" 

in 75 trials and "green on red" in 18 trials. Subject A 

reached criterion with the random presentation of either 

"red on green" or "green on red" in 45 trials, either "red 

on blue" or "blue on red" in 35 trials, either "red on yellow" 

or "yellow on red" in 21 trials, either "yellow on blue" or 

"blue on yellow" in 26 trials, either "green on blue" or 

"blue on green" in 11 trials, and either "yellow on green" 

or "green on yellow" in 19 trials. 

Subject B reached criterion on training "red on green" 

in 22 trials and "green on red" in 17 trials. Subject B 

reached criterion with the random presentation of either 

"red on green" or "green on red" in 10 trials, either "red 

on blue" or "blue.on red" in 10 trials, either "red on yellow" 

or "yellow on red" in 12 trials, either "yellow on blue" or 

"blue on yellow" in 11 trials, either "green on blue" or 

"blue on green" in 10 trials, and either "yellow on green" , 

or "green on yellow" in 10 trials. 

Subject C reached criterion on training "red on green" 

in 28 trials and "green on red" in 21 trials.• Subject C 

reached criterion with the random presentation of either 

"red on green" or "green on red" in 17 trials, either "red 

on blue" or "blue on red" in 22 trials, either "red on yellow" 
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or "yellow on red" in 10 trials, either "yellow on blue" or 

"blue on yellow" in 10 trials, either "green on blue" or 

"blue on green" in 12 trials, and either "yellow on green" 

or "green on yellow" in 10 trials. 

Discussion 

The results from Phase I, the discrimination training, 

show that the subjects learned to discriminate the four 

colors (red, green, blue, and yellow) by picking up the 

appropriate geometric symbol from among four symbols and 

placing it on the response tray when presented with a specfic 

color card. The subjects learned a simple semantic system of 

color names. 

The results from Phase II indicate that the subject's 

learned to produce a simple syntactic relationship by placing 

and arranging three symbols (two symbols for colors and . 

one for the word "on") on the response tray to match the 

order of two color cards presented one on top of the other. 

The syntactic system involved the description of the order 

of the color cards. The relationship between the color cards 

was symmetrical in that both orders of each color pair were 

presented to the subject. For example, the red card on the 

green card as well as the green card on the red card were 

presented. The subjects learned to arrange the symbols appro-

priately to match either order of.the color cards presented* 
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After the subjects had been trained to place the 

symbols "red on green" on the response tray to criterion, 

they acquired the reverse order "green on red" in fewer 

trials. The subjects also required fewer trials to reach 

criterion when new symbols were added to the two-part dis-

crimination training. Harlow's (1965) learning to learn 

phenomenon might explain these results. The more the subjects 

were exposed to the learning situation the less variability 

there was in correct responding. 

Training on new pairs of colors, evidenced generalization. 

Generalization occurred through the generalization training 

when both orders of a color pair were presented randomly 

until criterion was reached. Training did not progress to 

another color pair until criterion was reached. Subject B 

showed generalization among all six of the color pairs 

requiring no more than 12 trials to criterion for any one 

of the color pairs. Subject C required 17 trials to criterion 

for the first color pair (red on green), 22 for the second 

color pair (red on blue), and no more than 12 for the last 

four color pairs. Generalization seemed to occur after 

the first two color pairs were trained to criterion. 

Subject A required more trials to reach criterion in 

the generalization training for all color pairs than either 

Subject B or Subject C. Subject A was under poor stimulus 

control. He did not attend to the symbols, and therefore, 

had difficulty acquiring the discriminations. Subjects B and 



20 

C may have required fewer trials because prior to the time 

of this study both subjects were involved in a language 

program with a different design, but requiring the same 

response mode. The previous experience of these subjects 

with this response mode inay explain why these subjects 

reached criterion more rapidly than Subject A. 

This language program could easily be expanded to 

train other classes of language behavior (e.g., nouns, 

verbs, articles, prepositions) and other types of sentence 

structure (e.g., declarative, interrogative, imperative). 

All that is necessary is to specify the rules and principles 

involved and then define the operations needed to produce 

the language functions. Procedures for this type of pro-

gramming are described by Carrier (1972) and have been 

applied with severely retarded children. 

The programs should be constructed to fit the individual 

characteristics of the subjects. Additional steps may have 

to be added for particular problems. For example, additional 

steps to establish stimulus control should be implemented 

in the program for Subject A. 

The response mode used in this study is not likely to• 

be used outside of the experimental or therapy setting and 

therefore is not functional in other situations where speech 

is required. However, work with Subject B has been continued 

on a language program using this particular response mode. 
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The experimenter speaks the words as the subject places 

the symbols on the tray. Reports indicate that this child 

has begun to imitate the words as they are used by the 

experimenter. A procedure could be implemented into the 

program to develop this imitative behavior with a terminal 

goal of fading the experimenter's words while the child 

continues to emit the vocal responses. 

Normal human language of oral speech requires a very 

complex response topography. By simplifying the response 

mode, nonverbal children can learn language. Language, 

like all skills if analyzed into simple components, can be 

taught. 

Carrier (1972) suggests that to learn language a child 

has only to learn discriminations between different symbols, 

discriminations between different environmental events, and 

discriminations between different sequential arrangements 

of the symbols. All three of the nonverbal autistic children 

in this study acquired these discriminations and thus were 

demonstrating language according to Carrier's definition. 

Further study into the application of this non-speech 

response mode for teaching more complex language functions 

to nonverbal children is needed. 
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Figure 2--Acquisition of symmetrical two-term relations 
in order of presentation. 
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