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A COMPARISON OF DISCRIMINATION LEARNING USING

AUDITORY VERSUS AUDITORY AND VISUAL

TRAINING PROCEDURES

Man is the only species of animal which has developed

an intricate linguistic matrix. A relatively complex lan-

guage system has evolved in every known human culture. The

linguistic systems have significant utility for the human

race. It is through man's facility with the use of words

that he is able to engage in those activities unique to

the human species, e.g. thinking, abstract reasoning, and

predicting (Berry, 1969; Sapir, 1921; Staats and Staats,

1964; Woods, 1969).

Since it is so significant to human activities, man's

language has attracted the attention of many scholars inter-

ested in the analysis of the nature of man. Students of

human language concentrate on two facets of the structure

of language and the process whereby man acquires that struc-

ture. This latter aspect, the process of language acquisi-

tion, is the subject of much controversy, both past and

present. Complex language forms develop very early in

childhood (McCarthy, 1954), and most language theorists

attempt in some way to explain how children so readily

acquire these forms.

1
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Some theorists (Chomsky, 1966; Lenneberg' 1967, Luria,

1966) are committed to the philosophy that human language

development is linked to inherited biological mechanisms

specific to the species man. In general, theorists in the

biological arena believe that each language form is elicited

by a specific stimulus complex. The effects of these are

genetically preprogrammed. Thus, each relevant stimulus

complex in the environment triggers an innate neurological

mechanism which results in the development of a certain

language form.

Other theorists (Dollard and Miller, 1950; Mowrer,

1960; Osgood, 1964; Skinner, 1967; Staats and Staats, 1968)

believe that human language is learned behavior. Language

learning theorists contend that man acquires language

behavior because this behavior is functional for him in

his environment; that is, man's words have a differential

effect on his environment. Skinner (1967) has developed

the most comprehensive learning theory to account for the

development of language.

Skinner prefers to use the term "verbal behavior"

rather than "language". He defines verbal behavior as

behavior which is mediated by another person. He believes

that language or verbal behavior is nothing more or less

than a class of operant behavior. As such, it is governed

by the behavior principles of reinforcement and punishment.
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Thus, the probability of a particular verbal response occur-

ring is a function of the consequences it produces in the

person's environment. Verbal responses that are reinforced

increase in frequency. Those verbal responses that are

extinguished or punished decrease in frequency.

Numerous research studies with various populations

support Skinner's contentions concerning verbal behavior.

Several investigations have demonstrated the effects of

differential reinforcement and extinction processes on the

speech responses of normal children. Rheingold, Gewirtz,

and Ross (1959) successfully conditioned and extinguished

the vocalizations of three-month-old infants. Weisberg

(1963) replicated these findings. Salzinger, Salzinger,

Portnoy, Eckman, Bacon, Dentsch and Zubin (1962) increased

the frequency of speech responses in older children, using

differential contingent reinforcement. These responses

extinguished when the reinforcers were withheld. In another

study (Whaley and Malott, 1971), a child with an excessive

rate of talking learned to pause so that other people could

intervene. This result was accomplished through differen-

tial reinforcement procedures. A number of studies which

demonstrate the effects of operant conditioning principles

on various speech responses have also been conducted with

adults. Krasner (1958) and Salzinger (1959) provide sum-

maries of these studies.
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Operant procedures have been employed to treat a vari-

ety of verbal behavior disorders in clinical populations.

Issacs, Thoman, and Goldiamond (1965) employed operant

techniques to reestablish speech in psychotic patients.

Liberman, Teigen, Patterson and Baker (1973) and Wincze,

Leitenberg and Argra (1972) reduced the rate of delusional

speech responses in chronic paranoid schizophrenics, using

contingent token reinforcement. Stuttering has been suc-

cessfully modified through reinforcement practices (Azrin,

Jones and Flye, 1968; Flanagan, Goldiamond and Azrin, 1958;

Goldiamond, 1965; Jones and Azrin, 1969). Descriptive

adjectives have been established in the speech patterns

of disadvantaged preschool children through contingent

social and material reinforcement (Hart and Risley, 1968;

Reynolds and Risley, 1968). Mowrer, Baker, and Schutz,

(L968) corrected speech articulation deficits using differ-

ential reinforcement procedures. Thus, techniques and

procedures based on the principles of operant condition-

ing have been employed to ameliorate numerous clinical

disorders involving language or speech problems.

Operant procedures have also been employed to teach

language or verbal behavior to children with no speech or

very limited speech. The most extensive work in establish-

ing a verbal repretoire in essentially nonverbal children

has involved autistic populations (Lovaas, Koegel, Simmons
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and Long, 1973; Mann and Baer, 1971). Autistic children

have many distinguishing characteristics, however, speech

disorders are one of the primary features designating the

autistic syndrome (Pronovost, Wakstein and Wakstein, 1966;

Rimland, 1964; Rutter, 1968; Wing, 1966). One-half of

these children are mute (Kanner and Eisenber, 1955; Lockyer

and Rutter, 1967; Rimland, 1964; Rutter, 1966a, 1966b).

The other half of the autistic children who do have speech

invariably have some type of speech disorder or development

delay (Wing, 1966). Most verbal autistic children are

echolalic (Pronovost, Wakstein and Wakstein, 1966; Rutter,

1965; Wing, 1966). The echolalic child simply repeats

words and sentences he hears; he does not have expressive,

spontaneous speech. Those autistic children who do acquire

expressive speech have some type of disturbed speech pat-

terns, such as articulation deficits, pronominal reversal,

confusion of words, or incorrect word order (Kanner, 1943;

Rutter, 1965, 1966a, 1966b; Wing, 1969).

Autistic children generally have difficulty understand-

ing speech as well as expressing it (Wing, 1966). At some

time most autistic children ignore commands and instruc-

tions (Hermelin and O'Connor, 1963; Pronovost, Wakstein

and Wakstein, 1966; Rutter, 1966a; Wolf and Ruttenberg,

1968).
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In addition to speech problems, the autistic child

has other distinguishing features. These children are

characterized by distinctive aberrant responses to people

and exhibit ritualistic and compulsive behaviors (Rutter

and Bartak, 1971). The autistic child is generally indif-

ferent toward people. He is unable to communicate with

people and totally aloof from them. He seldom, if ever,

displays appropriate emotional behavior, and typically

avoids eye contact (Wing, 1966). The ritualistic and com-

pulsive behaviors typical of the autistic child include

an abnormal attachment to an object, an abnormal preoccu-

pation with one behavior, and an insistence on sameness

in his environment (Rutter, 1966a).

The only significantly successful treatment for autis-

tic children has been behavior modification; that is, the

clinical application of the operant principles of behavior.

Since speech disorders are one of the major problems with

autistic children, the main focus of behavior modifiers

has been on teaching these children speech (Mann and Baer,

1971). Remarkable success has been achieved in many instan-

ces. The most extensive programs have been conducted by

Lovaas and his associates (Lovaas, Berberic, Perloff, and

Schaeffer, 1966; Lovaas, 1967; Lovaas, Koegel, Simmons,

and Long, 1973). Lovaas' procedure involves four stems.

In step 1, the child is reinforced for any vocalization
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he makes. During step 2, the child is reinforced if he

vocalizes six seconds after the teacher, regardless of his

vocal production. Step 3 involves teaching the child to

imitate the sound the teacher presents to him. Extensive

fading and shaping techniques are utilized. During step 4,

the child is taught new sound imitations. He also learns

to discriminate between old and new sound imitations. Once

the child has learned to imitate several sounds and sound

combinations, he is taught more complex forms of language.

Since Lovaas' early techniques to teach nonverbal autistic

children to imitate sounds and words, other therapists have

successfully employed his procedures (Blake and Moss, 1967;

Fineman, 1968; Hewett, 1965; Marshall and Hegrene, 1970;

Stark and Gidden, 1967; Stark, Gidden and Miesel, 1968).

Risley and Wolf (1967) and Lovaas (1967) have successfully

established functional speech in autistic children who were

echolalic upon entering therapy.

The results of these studies using behavior modifica-

tion procedures to teach speech to autistic children have

been impressive. However, even using these powerful tech-

niques, some nonverbal autistic children acquired speech

laboriously or acquired very limited speech (Lovaas, Koegal,

Simmons and Long, 1973). Lovaas and his associates present

data in one study (Lovaas, Schreibman, Koegel, and Rehm,

1971) that suggests a tentative hypothesis as to the reason
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these children have so much difficulty learning speech.

They found that many of these children discriminated sound

imitations on minimal visual cues associated with the

trainer's lip, mouth, and jaw movements when producing a

sound, rather than on the relevant auditory dimensions of

that sound. When visual cues are precluded, formerly

acquired speech discriminations were lost. These data

suggest that these children may have deficient auditory

discrimination responses. In contrast, their visual dis-

crimination responses seem relatively intact. It is

possible that these children learn to utilize primarily

the visual dimensions of the speech stimulus complex,

rather than the auditory components, in order to make

speech sound discriminations.

There is evidence in the literature that most autistic

children do indeed have difficulty acquiring auditory dis-

criminations. At some time in their development, most

autistic children evidenced no response to sound (Hoberman

and Goldfarb, 1963; Rutter, 1966a; Wing, 1966, 1969). Davis

(1967) found that even in the most auditorily structured

environment, the most advanced auditory skill that most

autistic children could master was localization of sound.

It seems reasonable, therefore, that those autistic

children who experience so much difficulty in acquiring

auditory discriminations might come to rely on the visual
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dimensions of a visual-auditory stimulus complex in a sit-

uation requiring such a discrimination. Several case

studies of autistic children support this contention.

Davis (1967) reported that the autistic children in her

study learned much more efficiently from structured visual

stimuli than from auditory ones. Wing (1966) described a

case history of an autistic child who learned more when

visual teaching methods were utilized than when auditory

ones were used. Marshal and Hegrenes (1971) taught an

autistic child who evidenced no response to sounds and

extreme difficulty in learning speech, to communicate

using visual language symbols.

Two other studies in the literature reflect on this

problem. These studies concern the tendency of the autis-

tic child to selectively respond to any one dimension of

the multi-dimensional stimulus. Lovaas et al. (1971) and

Lovaas and Schreibman (1971) found that autistic children

do selectively respond to only one dimension of a multi-

dimensional stimulus. The subjects in these studies were

reinforced for pressing a bar whenever a multidimensional

stimulus was presented. In the first study, the stimulus

complex had three dimensions: auditory, visual,and tactile.

In the second study, it had two dimensions: auditory and

visual. Once the discrimination was established, testing

trials were introduced. On testing trials, each individual
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stimulus component of the stimulus complex was presented

separate from the other components. In both studies, the

investigators found that the autistic children responded

primarily to either the visual or auditory dimension of the

multidimensional stimulus, whereas normal children responded

equally to all dimensions.

The purpose of this study was to determine if an autis-

tic child who had been nonverbal, and who had a history of

failure to make auditory discriminations, would rely on

visual cues rather than auditory cues in making speech dis-

criminations. It was hypothesized that she would learn to

articulate more correctly those words presented with con-

comitant visual cues than the ones with visual cues absent.

Method

Subject

The subject was a nine-year-old girl bearing a diagno-

sis of childhood autism and exhibiting many of the typical

autistic characteristics, i.e. rocking, flipping her hands,

and laughing inappropriately. Her parents reported that

she rejected human affection from infancy and was first

diagnosed autistic at the age of two. Her parents further

remarked that she did not respond to sound or commands

until the age of four.

Prior to the time she entered the program at the Center

for Behavioral Studies (CBS) she had been in various
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treatment regimes. At age four she was placed in a private

residential hospital and remained there for one year. From

age five to seven the subject was in a public school pro-

gram for trainable retardates. At age seven the subject

was referred to the Center for Behavioral Studies where she

was accepted for social and communication training. Assess-

ment made upon entering the program at the Center showed

she could imitate approximately thirty one-syllable words

and one two-syllable word (Poppye). She exhibited numerous

self-stimulating behaviors and self-injurious behaviors,

such as jumping on her knees, scratching herself, sticking

her finger in her eye, and hitting her head with her hand.

These behaviors were systematically eliminated at CBS

through the use of behavior modification techniques. Simi-

lar operant conditioning and behavior modification proce-

dures were employed to teach the subject functional speech.

These programs had been successful such that in the two

years prior to the beginning of the current study the sub-

ject's vocabulary measured 300 to 400 words, many of which

were polysyllable.

Apparatus

The apparatus for the study consisted of two chairs

placed approximately two feet apart, a table three feet

high and four feet long and a Panasonic tape recorder with

a remote control switch. The tape recorder was placed on

FA
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the table with the speaker in a position such that the sound

was to the left of the subject and the speaker was one foot

from the subject's chair. A remote control switch extended

from the left side of the tape recorder. It was placed on

the table six inches from the experimenter's right hand.

Two thirty-minute tape cassettes were employed.

Procedure

Experimental setting. At the beginning of each session

the subject was brought into the experimental area and

instructed to sit in one chair. The subject sat in the

chair, facing west, the table to her left. The subject

sat with her buttocks against the bottom of the chair and

her shoulders touching the back of the chair, both her feet

were planted on the floor and her hands were placed in her

lap. The experimenter sat in a chair directly opposite

the subject facing east. The distance between the subject's

face and the experimenter's face was approximately two feet.

The cassette was placed in the tape recorder by the experi-

menter and the unit energized.

Baseline I. A tape containing nine one-syllable words

was played twice during each one-hour session. The words

selected for this tape were those the subject had demonstra-

ted in two previous experimental sessions she could repeat

without difficulty. In these sessions the experimenter
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presented the subject with fifty monosyllablic words.

These fifty words were taken from the book Listening for

Sounds and all words contained sounds that the subject fre-

quently emitted. From this list, nine words were selected

that the subject correctly imitated on at least twenty per-

cent but not exceeding eighty percent of the trials. The

tape generated by this selection procedure contained the

words day, big, dog, pen, can, sit, us, hat, and cake. The

nine words were presented ten times under two conditions.

Consequently, each word was given as a prompt twenty times

during each daily session. Each prompt consisted of the

sound of a bell followed by the presentation of one of the

above nine words. The sequence of events programmed by the

tape were as follows: (1) bell; (2) presentation of the

word; (3) ten second pause. The words occurred in a random

order on the tape.

The tape was played twice daily under the two condi-

tions. Condition One involved presentation of the prompt

without visual cues being concomitantly presented by the

experimenter. The subject was expected to imitate the

prompt. In Condition Two the tape presented the prompt

and at the same time the experimenter visually enunciated

the word with no audible sound. As in Condition One, the

subject's imitative response followed the prompt.
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Thus Condition Two differed from Condition One in that

the subject was given the visual cues attendant on the exper-

imenter's soundless enunciation along with the auditory

prompt from the tape recorder. In both conditions, if the

subject did not make any vocalization within three seconds

after the prompt, the subject was urged to respond. The

experimenter's response consisted in telling the subject to

"say the word." The experimenter always refrained from

repeating the actual word to be imitated. The order of

presentation of the two conditions was alternated daily.

On day oneCondition One procedures were presented first

(prompt and subject imitation). After all the words were

presented ten times in a random order, the tape was rewound.

The tape was started again and Condition Two began. The

tape presented the prompt and at the same time the experi-

menter visually imitated the word and the subject responded

to the prompt. On day two, the order of the conditions was

reversed.

During baseline a correct response was followed by the

experimenter saying "good" and a brief period of tactile

reassurance. A correct response was defined as reproducing

all the sounds correctly in the right sequence with no omis-

sions, substitutions, additions, or mispronunciations. An

incorrect response was followed by the word "no." Failure

to respond within the ten-second lapse between prompts was

also considered an incorrect response.
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A data recorder recorded the accuracy of the subject's

imitation of each prompt. If the subject correctly pro-

duced the word (if it included all the correct sounds in

the prescribed order with no addition, omissions, substi-

tutions, or mispronunciations), a correct response to

that prompt was noted by the data recorder. If the sub-

ject said the wrong word, omitted a sound in the word,

added a sound to the word, or mispronounced a sound, her

response was recorded as incorrect for that prompt. If

the subject failed to respond to a prompt, even after be-

ing given the additional prompt, an incorrect response

was also scored.

Reliability was determined by having another person

sit in the room during the sessions and record those

responses he thought were correct. This person sat across

the room from the data recorder and could not observe

whether the data recorder recorded the response as cor-

rect or incorrect.

These recordings were compared with the data recorder's

scoring sheets in order to estimate reliability. Reliabil-

ity was taken once during each phase of the experiment

(Baseline I, Experimental I, Baseline II, and Experimental

II). Reliability was calculated by dividing the number of

agreed responses by the total number of responses obtained.

The level of agreement thus derived was greater than .91

for each of the four measures.
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Experimental I. Once stable baseline data was obtained

the Experimental I phase was introduced. Exactly the same

procedure was followed during Experimental I as during

Baseline I with the exception that each correct response

was followed by a small bite of food or a sip of a drink.

As in Baseline I, incorrect responses were followed by the

word, "no." No reinforcer was given for incorrect response.

Social reinforcement was given under Condition One and Con-

dition Two.

The Condition One procedure during Experimental I

involved:

1. Presentation of the prompt on the tape

2. The subject's imitation of the prompt

3. The presentation of the food reinforcer for cor-

rect responses.

Condition Two procedures involved:

1. Presentation of the prompt on the tape

2. The experimenter's simultaneously visually mouthing

the prompt

3. The subject's imitation of the prompt

4. The presentation of a reinforcer for correct

responses.

As in Baseline I, the two conditions were alternated

from day to day. Condition One (1. presentation of the

prompt, 2. the subject's response) was alternated with
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Condition Two (1. presentation of the prompt, 2. at the same

time, the experimenter visually imitating the prompt, 3.

the subject's response). On the first day of Experimental I,

Condition One was presented first followed by Condition Two.

On the second day, Condition Two was presented first followed

by Condition One. The third day, Condition One was again

presented first. Thus an alternating pattern of presenting

the conditions was established.

At various times it was necessary for the experimenter

to stop the tape to allow the subject to finish consuming

the reinforcement. This was accomplished by the experimenter

turning the remote control switch to the off position which

stopped the tape. When the subject had swallowed all of the

reinforcer, the tape was started again.

Baseline II. Baseline II began thirty-three days after

the experimental procedure was started. Five new words on

a separate tape were introduced. These words were selected

from a list of twenty-five words presented to the subject

in a separate session. The twenty-five words were randomly

selected from the book, Listening for Sounds.

The experimenter sat directly in front of the subject

in all phases. She presented the words directly to the sub-

ject without the use of the tape recorder. The words were

presented at ten second intervals. Each of the twenty-five

words were given ten times each. The order of presentation
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of the words was randomized. Thus, each of the twenty-five

words was presented in a random order to the subject ten

times. Correct responses were followed by the word "good"

and physical contact. Incorrect responses produced the word

"no. " Correct and incorrect responses were recorded as

before. Five words were selected from the twenty-five words

for use in Baseline II. The criterion for selecting a word

was that it was enunciated correctly by the subject on at

least twenty per cent, but no more than eighty per cent of

the trials. The five words chosen were: grow, climb, girl,

blue, and flag. These five words were chosen because they

contained sounds which were difficult for the subject to

pronounce. The blends cl, bl, and fl, as well as the gr,

and rl combinations have been found to be difficult for many

children to pronounce, and develop after other sounds have

been learned (Haycock, 1970). These five words were recorded

on a tape at ten second intervals. A bell preceded each

sound. Each word was presented ten times in a random se-

quence.

On the thirty-third day of the Experimental II phase,

Baseline II procedures were introduced. The five words on

the tape were presented to the subject, under both Condi-

tion One and Condition Two.

Condition One procedures involved:

1. Presentation of the prompt on the tape

2. The subject's response to the prompt
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Condition Two procedures involved:

1. Presentation of the prompt on the tape

2. The experimenter simultaneously mouthing the prompt

3. The subject's response to the prompt.

In both conditions, if the subject did not respond

within three seconds after the prompt, the additional prompt

"say the word," was presented. Correct responses resulted

in the word "good" and some physical contact such as touch-

ing the subject's face. Incorrect responses were followed

by the word "no." Correct and incorrect responses were

scored and recorded as in previous phases.

As in the other phases, the order of the presentation

of the two conditions was balanced. On day one, Condition

One preceded Condition Two. On day two, Condition Two

occurred first and Condition One second. On day three,

Condition One was again first and Condition Two second.

Baseline II and Experimental I procedures were conducted

simultaneously. The Experimental I tape followed the Base-

line II tape. Experimental I procedures were shortened to

five random presentations of each of the nine words due to

time considerations (the sessions were limited to one hour).

Thus, after the five words of Baseline II had been

presented to the subject, the experimenter exposed the sub-

ject to Experimental I procedures. Both conditions were

presented during both Baseline II and Experimental I phases.
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Balancing of the order of the.conditions occurred during

both pahses.

Experimental II. After stable responding was obtained

with the five Baseline II words, differential reinforcement

procedures were introduced. Each correct enunciation of a

word was followed by the presentation of a bite of food or

a sip of drink. Incorrect responses produced the word "no"

and no reinforcer. Both conditions were conducted and

balanced. Experimental I and Experimental II phases were

conducted on the same day, as were Experimental I and Base-

line II phases. Table I depicts the procedures used on the

various days of this experiment.

Data Collection. Data was collected on the per cent

correct for each word under each condition. A total per

cent correct was also recorded under both conditions. Sepa-

rate total per cent graphs were kept for the nine and five

tape words.

Results

Figures 1 - 10 depict the results of the training of

the first group of nine words. The data in all these figures

have been graphed in four-day blocks. Each data point repre-

sents the per cent for four successive days of study. The

first two data points on the graph represent eight days of

Baseline data. Experimental I was conducted for twenty-four

dayp. Thus six four-day block data points appear on each
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TABLE I

PROCEDURES AND CONDITIONS BY DAY AND PHASE

Day Phase Procedure Condition*

-8 Baseline I 1. 90 random presentations Condition One'
(9 words, 10 times each)

2. Social reinforcement for Condition Two2

correct responses

-32 Experimental I 1. 90 random presentations Condition One
(9 words, 10 times each)

2. Consumable reinforcement Condition Two2

for correct responses

33-34 Baseline II 1. 50 random presentations Condition Onel
(5 words, 10 times each)

2. Social reinforcement for Condition Two2

correct responses

Experimental 1 1. 45 random presentations Condition One1

(same words as prior
Exper. I, except 5 times

each)
2. Consumable reinforcement Condition Two2

for correct responses

35-42 Experimental II 1. 50 random presentations Condition One'
(5 words, 10 times each)

2. Consumable reinforcement Condition Two2

for correct responses

Experimental I 1. 45 random presentations Condition One1

(same words as prior
Exper. I, except 5 times
each)

2. Consumable reinforcement Condition Two2

for correct responses

1Auditory prompt on tape only; no visual prompt

2 Auditory prompt on tape only; visual prompt by experimenter

*Conditions alternated on various days of the phase
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graph. The first session of Experimental I is noted by

the letter A (day 9). The per cent of words articulated

correctly for a four-day block is noted on the ordinate

and the four-day blocks on the abscissa.

Figure 1 represents the almalgamate per cent of words

articulated correctly for all the first nine words under

both Experimental and Baseline phases. During Baseline I,

the per cent of all words articulated correctly was between

fifty-eight and sixty-two per cent for Condition One (only

auditory cues). The per cent of correct articulation for

Condition Two (concurrent visual and auditory cues) was

between sixty-nine and seventy per cent. The per cent of

correct articulation during Baseline I was slightly higher

when both auditory and visual cues were presented than

when auditory cues were presented alone.

Experimental I was begun on Session Nine. These rein-

forcement procedures resulted in the gradual increase in

the per cent of words correctly articulated for both Con-

dition One and Condition Two. By the four-day block (days

seventeen to twenty) the per cent of correct articulation

had risen to eighty-nine per cent for Condition One and

ninety-eight per cent for Condition Two. The data for the

four-day blocks (days twenty-one to twenty-four, twenty-

five to twenty-eight, and twenty-eight to thirty-two) for

Condition One and Condition Two was between ninety-five per
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cent and ninety-eight per cent. The per cent of correct

articulation was consistently higher for Condition Two

than for Condition One for all sessions during Baseline I

and Experimental I up to session twenty-one (five per cent

to eleven per cent). No difference was noted between the

two conditions from session twenty-one to session thirty-

two. However, the difference between the percentages

under the two conditions when present was slight (one per

cent to nine per cent).

Figures 2 through 9 show the data for each individual

word in the first group of nine words. Like Figure 1,

the data is graphical in four-day blocks. Figure 2 depicts

the data for the word big. The per cent of correct arti-

culation during Baseline I for this word varied between

seven and fifteen per cent for Condition One and between

fifteen and twenty-five per cent for Condition Two. The

reinforcement procedures of Experimental I accelerated the

per cent of correct articulation by session twenty-four to

ninety-seven to ninety-eight per cent under both conditions.

The per cent of correct articulations was consistently

higher for Condition Two than for Condition One for this

word. However, the differences were always slight (two

to ten per cent) and no longer existed by session twenty-

eight.
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Figure 3 depicts the data for the word day. During

Baseline I the per cent of correct articulations for Condi-

tion One (only auditory cues) was between sixty and ninety-

two per cent and for Condition Two between seventy-eight

and ninety-eight per cent. Experimental I reinforcement

procedures (A) stabilized the per cent of correct articu-

lations during both conditions at between ninety-five and

one hundred per cent. The per cent of correct articulations

was slightly higher for Condition Two (concomitant auditory

and visual cues) than for Condition One (only auditory cues)

during both the Baseline I and Experimental II phases (one

to sixteen per cent). By session twenty-five these slight

differences were obliterated.

Figure 4 shows the data for the word cake. During

Baseline I the per cent of correct articulations varied

from between eighty and ninety per cent for Condition One

(only auditory cues), and between ninety and ninety-five

per cent for Condition Two (concomitant auditory and visual

cues). The reinforcement procedures of Experimental I

maintained the per cent of correct articulation at between

eighty-nine and one hundred per cent for both conditions.

The per cent of correct articulations was slightly higher

for Condition Two than for Condition One during Baseline I

(five to ten per cent).- However, this effect was generally

reversed during Experimental I. The per cent under Condition
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One was slightly higher (two to seven per cent) for most

of the four-day blocks.

Figure 5 presents the data for the word hat. During

Baseline I the per cent of correct articulations under

Condition One was between eighty-nine and ninety-nine per

cent and under Condition Two between ninety-nine and one

hundred per cent. Contingent reinforcement during Experi-

mental I had no noticeable effect on the per cent of correct

articulations for either condition. During Experimental I

no consistent difference was noted between the two condi-

tions. On some days the per cent of correct articulation

was slightly higher for Condition Two, and on other days the

per cent was slightly higher for Condition One.

Figure 6 depicts the data for the word us. During

Baseline I the per cent of correct articulations was between

eighty-seven and ninety per cent for Condition One and

between ninety-seven and one hundred per cent for Condition

Two. The reinforcement procedures of Experimental I (A)

increased the per cent of correct articulations to one hun-

dred per cent for both Condition One and Condition Two.

Figure 7 shows the data for the word sit. During

Baseline I the per cent of correct articulations under

Condition One was eighty per cent, and during Condition

Two between ninety-two and ninety-six per cent. The Exper-

imental I reinforcement procedures (A) resulted in an
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acceleration of the per cent of correct articulation under

both conditions to between eighty-five and one hundred per

cent. During Baseline I the Condition Two percentages were

slightly higher than those percentages observed during Con-

dition One (twelve to sixteen per cent). During the Experi-

mental I phase, no consistent differences were noted.

Figure 8 presents the data for the word can. During

Baseline I the per cent of correct articulations for this

word under Condition One was between forty and forty-six per

cent. In Condition Two it was between forty-six and fifty-

five per cent. The reinforcement procedures of Experimental

I (A) resulted in a dramatic increase in the per cent of cor-

rect articulations for both conditions. By session twenty-

four the per cent for Condition One was ninety per cent and

for Condition Two, ninety-six per cent. The per cent of

correct articulations during Condition Two (concomitant

visual and auditory cues) was slightly and consistently

higher than the per cent during Condition One for Baseline I

and Experimental I.

Figure 9 shows the data for the word pen. During Base-

line I the per cent of correct articulation for Condition

One was thirty per cent and for Condition Two between forty-

five and seventy per cent. The contingent food reinforce-

ment procedures of Experimental I resulted in a dramatic

acceleration of the per cent of correct articulations for

aw"a"
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both conditions. By session twenty-one the per cent of

correct articulation for this word under Condition One

(only auditory cues) was ninety per cent and for Condition

Two (concomitant auditory and visual cues), ninety-six per

cent. The per cent of correct articulation for this word

was consistently higher under Condition Two than under Con-

dition One during both Baseline I and Experimental I (three

to forty per cent). By sessions twenty-one to twenty-four

the difference was much less than on previous sessions.

Figure 10 presents the data for the word dog. During

Baseline I the per cent of correct articulations for this

word under Condition One was between five and fifteen per

cent, and under Condition Two was between five and twenty

per cent. The reinforcement procedures of Experimental I

accelerated the per cent of correct articulations under both

conditions to between ninety and one hundred per cent by

session twenty-five. The per cent of correct articulations

was generally slightly higher under Condition Two than under

Condition One for both the Baseline I and Experimental I

phases (five to ten per cent).

Figures 11 through 16 present the data on the second

group of words trained during Experimental 11. The data is

graphed in daily blocks rather than four-day blocks as in

previous figures. Each point on the graph represents the

per cent of correct articulations for one day. The per cent



37

OD

cmJ

~ J

-o

cc P

0

LL )

103WHOO IN3OW3d



38

of correct articulations is presented on the ordinate, and

the days on the abscessa. Baseline II was conducted for

two days beginning on day thirty-three. Thus Baseline data

appears on each figure on days thirty-three and thirty-four.

Experimental II began on day thirty-five and is noted by a

"B" on each figure. Experimental II continued for five days,

days thirty-five to thirty-nine.

Figure 11 represents the almalgamate per cent of words

correctly articulated for all of the second five words under

both conditions and during both baseline and experimental

phases. During Baseline II the per cent of all words artic-

ulated correctly was zero per cent for the Condition One

(only auditory cues), and two and eight per cent for Condi-

tion Two (concomitant auditory and visual cues). Contingent

food reinforcement during Experimental II increased the per

cent of correct articulations to between seventy and eighty

per cent for both conditions. The per cent of correct artic-

ulations was generally slightly higher for Condition Two

than for Condition One (one to five per cent).

Figures 12 through 16 present the data for each of the

five words in the second group of words.

Figure 12 presents the data for the word grow. The per

cent of correct articulations during Baseline II was zero

per cent for Condition One and zero and twenty per cent for

Condition Two. Experimental II reinforcement procedures
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accelerated the per cent of correct articulations to between

fifty and one hundred per cent. The percentages under Con-

dition Two were generally slightly higher during both Base-

line II and Experimental II, but not on all days.

Figure 13 depicts the data for the word climb. During

Baseline II, the per cent of correct articulations was zero

per cent for Condition One and during Condition Two zero and

ten per cent. Contingent food reinforcement (Experimental I)

resulted in a dramatic increase in correct articulations.

For days thirty-eight and thirty-nine, the per cent of cor-

rect articulations under both conditions was ninety and one

hundred per cent. The per cent of correct articulations

during Condition Two was consistently higher (zero to forty

per cent) than under Condition One. By session thirty-eight,

the differences no longer existed.

Figure 14 Presents the data for the word flag. During

Baseline II the per cent of correct articulation under Condi-

tion One was zero per cent and under Condition Two it was

twenty and thirty per cent. The reinforcement procedures of

Experimental II resulted in a large increase in the number

of correct articulations. With the introduction of rein-

forcement the per cent of correct articulations under both

conditions accelerated to one hundred per cent for all days

but one, which was ninety per cent. The per cent of correct

articulations under Condition Two (concomitant visual and
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auditory cues) was higher than the per cent under Condition

One during Baseline II, but not during Experimental II.

Figure 15 depicts the data for the word blue. The

per cent of correct articulation during Baseline II was

zero per cent for both conditions. Experimental II rein-

forcement procedures accelerated the per cent correct to

between ninety and one hundred per cent under both condi-

tions. No difference between the conditions in the per

cent of correct articulation was noted during either Base-

line II or Experimental II.

Figure 16 presents the data for the word girl. The

per cent of correct articulation during Baseline II for

Condition One was zero per cent. The per cents for Condi-

tion Two are zero per cent and ten per cent.during Baseline

II. Reinforcement procedures during Experimental II pro-

duced an increase in the per cent of correct articulations.

The per cent of correct articulations under the Condition

Two (concomitant auditory and visual cues) was higher than

the per cent under Condition One (only auditory cues) on

one of the Baseline days, but not on the other. During

Experimental II the per cent of correct articulations

under Condition Two was slightly higher than the per cents

under Condition One on all days, but the last one, when

it was the same.
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Discussion

In general, the Condition Two procedure (concomitant

visual and auditory cues) resulted in more correct articu-

lation than the Condition One procedure (only auditory cues).

For the first group of words the percentage of words arti-

culated correctly (Figure 1)was consistently higher when

both auditory and visual cues were presented concomitantly

than when auditory speech cues were presented singularly.

Thus, the subject more frequently pronounced the words

correctly when the experimenter mouthed the words along

with the word on the tape than when it was presented alone.

This effect was noted during both the Baseline and Experi-

mental I phases. Similar results were obtained with the

second group of words (Figure 12), although the effect

was less pronounced.

The results for individual words assumed the same

general trend as the words considered as a group. In the

first group of words, the per cent of words articulated

correctly was consistently higher when both the auditory

and visual cues were present as opposed to just the audi-

tory presentation for seven of the nine words. These

seven words were big, day, us, sit, can, pen, and dog.

Cake and hat percentages were not consistent with the

above trend. With the second group the per cent of words

correctly articulated was higher for three of the five
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words (grow, climb, girl). Two words in the second group

(blue and flag) did not evidence this effect.

It is interesting to note that although in most instan-

ces the hypothesized results were obtained, these effects

were not as pronounced. The range of per cent of correct

articulations occurring under Condition Two as opposed to

Condition One was from one per cent to thirty per cent

higher. A far more significant factor than visual cues in

affecting the accuracy of articulation is the presence of

contingent reinforcement. When percentage correct between

baseline and experimental conditions are compared, the per

cent of correct articulations are grossly in favor of the

reinforcement conditions. In many instances, the effects

were extremely marked, increasing up to ninety-five per

cent (Figure 15) from baseline to experimental. These

results remind us once again that the most important fac-

tor determining whether or not a child articulates a word

correctly is most often the presence or absence of viable

reinforcement.

However, there are many possible explanations concern-

ing the reasons that the experimental effect was not as

pronounced as expected. One obvious possibility is that

each word was employed under both conditions (Condition

One: auditory cues only; Condition Two: concomitant

auditory and visual cues). Thus, training of a word under

SQWMM



49

one condition may have confounded the results of the train-

ing of the same word under the other condition. Exposure

to articulation training procedures under Condition Two

(concomitant auditory and visual cues) may have resulted

in a spuriously high per cent of correct articulation under

Condition One (only auditory cues). It may be that once a

subject learns to pronounce a word correctly when he has

available both auditory and visual cues, he may also be

able to pronounce the same word more correctly when just

auditory cues are available. It is possible, therefore,

that if the subject had not been given training on a word

with both visual and auditory cues present, the improve-

ments in articulation noted with auditory cues alone would

not have been obtained. Some of the data from the study

lend support to this contention. The difference between

the accuracy of pronunciation under the two conditions was

generally greater during baseline than in experimental

phases. Also, the difference decreased as training pro-

ceeded during the experimental phases. These data suggest

that training using both cues may have had a differential

effect on the subject's ability to articulate the words

using only the auditory cue. A remedy for this problem

might be to employ two different but equivalent sets of

sounds or words under each condition. One set of stimuli

could be presented with visual cues and the other without

visual cues.
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Another confounding variable in this study is that

prior to the study the subject had received considerable

articulation training. Included in this training were

many instances in which she was required to imitate sounds

and words in the presence of only auditory cues. Although

this training was not systematic, some generalization may

have occurred. A subject with less previous articulation

training may have been more appropriate in dealing with

the basic question confronted in this study.

Another confounding variable is that the words selected

did not contain just those consonants that are easily visi-

ble on the lips. If the production of a sound does not

have discriminable and characteristic mouth, lip, and jaw

movements, it has no visual components. Thus, many of the

words employed in the study have had only auditory charac-

teristics. They may have had few if any visual components.

In this event, no legitimate comparison could be made since

only auditory cues would be present under both conditions.
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