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ABSTRACT
A program based on operant procedures was successful
in producing acquisition of intelligible speech in a six
year old identical twin girl who up to that time had
communicated by means of a largely gestural twin language.
The procedures used are described.

The stages of speech

acquisition, with some overlapping, were (1) motor imitation;
(2) echoic behavior, including speech sounds, words, and
word chains; (3) nonechoic behavior under stimulus control;
and (4) spontaneous correct speech.
Experimental analyses were conducted to investigate
(1) reinforcement control, (2) stimulus control, and (3)
transfer of newly acquired verbal behaviors.
To investigate reinforcement control, social rein
forcement was delivered contingent on correct echoic
responding and DRO (contingent on other than correct
responses).

Under DRO the frequency of correct responding

decreased rapidly.

In another experiment, correct tact

responses to pictures underwent extinction when social
reinforcement was withdrawn.

The original rate of correct

responding was quickly recovered in both experiments by
delivery of reinforcement contingent on correct responses.
Stimulus control of verbal responses was demon
strated.

In several cases where correct tacts to pictures
xi
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were absent or unstable, an increase in stimulus control by
the addition of discriminative stimuli (SDs) in the form of
texts served to produce or stabilize correct responding.
Increasing stimulus control by means of textual SDs also
increased the correct production of word chain responses to
auditory SDs such as how are you? and what is that?
The addition of textual SDs also increased the
probability of correct responding in a transfer situation.
In most instances, subsequent fading and/or removal of the
texts failed to disrupt correct responses.
The transfer of newly acquired intelligible speech
was investigated by comparing frequencies of correct verbal
responses made during brief interaction sessions with the
trainer and a classroom teacher under a number of different
conditions.

A very gradual increase in correct echoic and

nonechoic verbal responses was seen, as a result of training,
during a Baseline period.

This gradual increase was

maintained during a subsequent condition in which textual
S^s were occasionally presented in the classroom, and a
third condition in which a contingency package of SDs and
reinforcement for correct verbalization was established in
the classroom setting.

A large, discontinuous increase in

frequency of correct verbal responses occurred when the
contingency package of SDs and reinforcers was introduced
into the interaction sessions in a subsequent condition.

A

reversal was included during which the contingency package

xiii

was withdrawn and reintroduced, replicating previous results.
All procedures and results were also replicated separately
by the two Es.
It was concluded that both discriminative and rein
forcing stimuli can be shown to be functionally related to
verbal behaviors, but the important role of stimulus control
in the production of human verbal behaviors has been
neglected in favor of reinforcement explanations.

Transfer

effects were seen as the transfer into new settings of
discriminative and reinforcing stimuli which adequately
control a given behavior.
The results were also considered to present
additional evidence as to the reliability and generality of
an operant technology for remediation of severe speech
disorders, and indirectly to provide support for the set of
Skinnerian hypotheses regarding human verbal behavior on
which the applied technology is generally based.

The

implications of the results for school programs for
remediation of language deficiencies of children were
discussed.

Also, it was pointed out that professional

evaluations, such as those previously made of the subject of
this study, which had fallaciously labeled her as retarded,
can have seriously detrimental effects on the lives of the
children involved.

CHAPTER I
INTRODUCTION
The diverse theories and methodologies of many
disciplines have been applied to the study of human speech
and language:

philosophy, linguistics, general semantics,

anthropology, and psychology, among many others.

However,

up to now little exists in the way of a unified body of
theoretical or applied science in the speech area.

The

techniques and point of view of natural science were
introduced into this field relatively recently, principally
by Skinner (1957) in his book Verbal Behavior, and the
research which appeared following its publication.
The main thesis of Skinner's book was that speech,
or verbal behavior, is operant behavior subject to the same
principles, and a function of the same kinds of variables,
as other operant behaviors.

In the main, these controlling

variables are events in the environment of the individual
rather than events occurring within the individual.

This

does not mean that no events occur within the organism.
Rather, it means that the internal events involved in the
production of an operant behavior occur largely as a
function of past and present events in the environment.

1

2

Stimulus Functions
In the language of psychology, these environmental
events are called stimuli.

Functional relationships between

stimuli and behaviors are called contingencies.

If it can

be demonstrated that the probability of occurrence of a
behavior is a function of the prior presentation of a
stimulus, then that stimulus is said to be discriminative
(SD) and stimulus control is said to exist.

Discriminative

stimuli mark occasions upon which a given behavior is likely
to be reinforced.

In this way, the printed word or textual

stimulus cat is discriminative, in a reader of English,
for the verbal response, "cat."
Other stimuli exert control over behavior when they
are presented after the behavior has occurred.

If it can be

demonstrated that delivery of a stimulus following a be
havior results in a change in the frequency of occurrence of
R
the behavior, the stimulus is called reinforcing (S ) and
reinforcement control of the behavior is said to exist.
The discriminative and reinforcing functions of
stimuli are often difficult to separate.

It is well known

that discriminative stimuli require reinforcing functions.
Also, the acquisition of stimulus control seems to depend
upon differential reinforcement of at least two stimuli of
the kind or dimension involved (Terrace, 1966).

And

reinforcers can function as discriminative stimuli as well.
Still, at present these are useful terms for describing
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relationships between stimuli and behaviors.

These rela

tionships can vary from simple to exceedingly complex.
Similarly, the control over behavior exerted by stimuli, or
combinations of stimuli, has been shown to range from very
weak to extremely powerful.
Experimental Analysis of Verbal Behavior
In his book, Skinner (1957) proposed that human
verbal behavior occurs as a function of discriminative and
reinforcing stimuli presented by the verbal community in
which an individual lives.

As an early consequence of the

book, many experiments were conducted in the operant
conditioning of verbal behavior.

This research has been

reviewed by Holz and Azrin (1966).

Numerous methodological

difficulties were encountered in verbal conditioning studies.
Holz and Azrin concluded that
. . . as a result of the difficulties, our under
standing of the factors governing verbal behavior
is still rudimentary. Recent experimentation
suggests that further advances may arise through
experimental analysis of "natural" verbal
responses as well as through continued analysis
of arbitrary verbal responses (p. 821).
A natural science approach to the investigation of
"natural" human verbal responses is under way.

The research

includes classical conditioning of word meaning (Staats,
1968), effects of modeling (Bandura, 1969), and reinforce
ment effects on echoic responding (Brigham and Sherman,
1968), on rate of verbalization (Reynolds and Risley, 1968),
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and on establishment of new classes of verbal behavior in
the spontaneous speech of preschool children (Hart and
Risley, 1968).
Many studies have taken place in applied settings.
Sloane and MacAuley (1968) have compiled reports on the use
of operant procedures in remedial speech and language
training for such problems as stuttering, faulty articula
tion, echolalia, aphasic rehabilitation, and the establish
ment of speech in psychotic, retarded, autistic, and other
speech-deficient children.

Research of this kind has

extended the technology known as behavior modification into
the area of human speech and language (Brookshire, 1967).
Research on nonarbitrary verbal responding has shown that
the model proposed by Skinner is a useful one.
Naming Verbal Behaviors
A new nomenclature for verbal behavior was proposed
by Skinner.

The terminology was based not on the form or

function of verbal responses, but on the stimuli controlling
their production.

Certain aspects of the proposed terminol

ogy are subtle and complex.

However, in an investigation of

verbal behavior and its controlling variables, the basic
terminology is a practical one, and portions of it will be
used throughout this paper.
terms follows.

A brief definition of these

All quotes are from Skinner (1957).
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Echoic behavior is "the simplest case in which
verbal behavior is under the control of verbal stimuli,
[and] the response generates a sound pattern similar to that
of the stimulus.

For example, upon hearing the sound

Beaver. the speaker says Beaver" (p. 55).
Mands are verbal operants "in which a response of a
given form is characteristically followed by a given
consequence in a verbal community" (p. 35).

In common

usage, mands are called imperatives, commands, questions, or
requests.
Tacts are verbal operants "in which a response of
a given form is evoked (or at least strengthened) by a
particular object or event or property of an object or
event" (p. 82).
verbal behaviors.

Tacts are a large and important class of
Tacts can be naming or labeling responses,

as when a child sees a dog or a picture of a dog and says
dog.

Another example of tacting would be the response 1 1 m

fine after the

ho v.' are you?

Textual responses are under the control of texts,
i.e., of written, printed, or other textual stimuli such as
the Braille alphabet.

An example of a textual response

would be to read this sentence out loud.

"A speaker under

the control of a text is, of course, a reader" tp. 65).

6

Clarification of Stimulus Functions
Considerable work remains to be done to clarify
stimulus functions in regard to verbal behavior.

Brigham

and Sherman (1968) reinforced correct echoic responding to
English words by normal four year old boys.

They

demonstrated increasing accuracy of echoic responding to
Russian words interspersed among the English words,
although no responses to Russian words were reinforced.

On

the other hand, Sloane, Johnston, and Harris (1968) reported
that accuracy of tacting responses made by a retarded four
year old boy decreased sharply for two pictures when rein
forcement of tacting responses to these pictures was dis
continued.

Tacting responses to three other pictures

continued to receive reinforcement and no decrement in
response accuracy was found.
To explain their results, Brigham and Sherman
proposed that their subjects (Ss) may have failed to
discriminate the differential contingencies attached to
English and Russian words.

Following this line of reasoning,

it would seem that Sloane et al.'s retarded four year old
did make a similar discrimination for two out of five
pictures presented for tacting.

Brigham and Sherman

also proposed a possible secondary reinforcing function for
what they called "vocal matching."

Vocal matching was not

present in the Sloane et al. (1968) study, although it
presumably was vised to establish the tacting responses
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initially.

As Brigham and Sherman pointed out, the

secondary reinforcing function of auditory stimulus
similarity was not experimentally established.
Stimulus, rather than reinforcement control, may
offer an alternative explanation of the different results
of these studies.

Discriminative stimuli presented for

echoic responding may have had more powerful control than
those presented for tacting, particularly since the echoic
repertoire of normal four year olds is presumably well
established, while the tacting repertoire of a speech
deficient retarded four year old is likely to be weak.

One

purpose of the present study is to investigate further the
role of discriminative and reinforcing stimuli in the
control of echoic and tacting behaviors.
Transfer of Training
Once a behavior has been acquired, it may or may not
be performed in settings outside of the training setting.
Also, the individual may fail to modify his behavior to meet
situational demands which differ somewhat from those present
in training.

For example, Wahler (1969) demonstrated

reliable reductions in oppositional and disruptive be
haviors of two children after programs of behavior modifica
tion carried out in their homes.

However, the rates of

these behaviors performed in the children's school settings
were not affected until their teachers were instructed in
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the use of management techniques similar to those that had
proven effective in the homes.
A number of investigators have discussed the
extension of newly acquired speech into settings outside of
training (Risley, 1969; Lovaas, 1968; Sloane et al., 1968;
Risley and Wolf, 1968).

To insure transfer of speech be

haviors in these studies, parents or other adults were
trained to carry on or continue some or all of the training
program.

Sloane et al. had mothers wear brightly colored

aprons during training sessions both in the laboratory and
at home "to provide a constant 'setting' for speech
sessions" (p. 78).
A second purpose of this study is to investigate the
transfer of newly acquired speech from the training situa
tion to novel settings with the trainer, and to the class
room, and the role of discriminative and reinforcing stimuli
in the transfer process.
Acquisition of Speech
The acquisition of speech by a child after the age a
at which speech is normally acquired is in itself a
sufficient goal for the behavior modifier.

However, the

process presents many opportunities for research.

Each

application of the behavioral technology, for which the
framework has now been well established by Lovaas, Wolf,
Risley, and others, adds information on the reliability of
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the method, as well as its generality for different kinds of
subjects and different speech problems.

Research on the

process of speech acquisition can also be built into such a
program.

In this study, behavior modification was used to

establish speech in a six year old identical twin.

Because

of the child's attendance in a laboratory school, observa
tion and control in both training and classroom settings was
possible.

Records were kept on the acquisition of speech by

the child, and investigation was made of the role of
discriminative and reinforcing stimuli in this process, as
well as in the transfer of newly acquired speech.
Language Problems of Twins
Early studies such as those of Day (1932) and Davis
(1937) found that monozygotic and same-sex dizygotic twins
had more language problems than other children.

Later work

has supported this finding (Koch, 1966; Scheinfeld, 1967).
The problems include delayed speech, undue persistence of
baby talk, faulty articulation, stuttering, and restricted
vocabulary.
Speech and language deficiencies of twins have been
found correlated with IQ deficiencies (Rosanoff, Handy, and
Plesset, 1937; Koch, 1966).

Scheinfeld (1967) considered

the chief cause of IQ deficiencies and school backwardness
of young twins to be speech and language deficiency, while
Koch (1966) cited IQ as a possible factor in poor speech
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development.

Other factors thought to contribute to poor

language abilities of twins include restricted contact with
adults, less experience with a variety of peers, and the
development of twin languages.
Luriia and Yudovich (1959) reported a study of five
year old twin boys with severely deficient verbal behavior.
The twins communicated by means of a primitive language of
their own.

An interesting description and analysis of this

twin language is given in the report.

After three months of

separation in preschool groups the twins began to acquire
normal speech.

One twin was given special training and he

made some gains over the untrained twin in his use of
language.-

The authors felt, however, that "the essential

moment, which calls forth the development of speech, is
undoubtedly the creation of an objective necessity for
speech communication" (p. 75).

Luriia and Yudovich con

sidered the development of speech a prerequisite to the
development of mental processes in children.

Thus the rapid

acquisition of other behaviors by the twins, such as complex
forms of play, planning, and categorization, were thought to
be a function of their speech development.

However, the

speech repertoire can also be viewed as independent of other
behavioral repertoires, and the concurrent acquisition of
new behaviors is not necessarily evidence for their
dependence on one another.

11

Subject
The subject, Bonny, was one of two identical six
year old twins who enrolled in a public school first grade
in the fall of 1969.
ligible specch.

Both girls had virtually no intel

They communicated by means of a melange of

gestures, baby talk, a few English words, and numerous
unintelligible vocalizations.
language appear in Table 1.

A few examples of this twin

The resemblance of many of the

"words" to English is apparent, often in the initial con
sonant or consonant-vowel combination, as in "wahdie" for
water. and "day" for dress.

Other expressions were more

idiosyncratic, such as "ga-ga" for little, and "ho-ho" for
Santa Claus.

Pronouns, prepositions, and relational words

were almost lacking, except for i_n, me, and my_.

Sentence

structure was present, however, as in, "My dah-dee go byebye," or "Ho-ho come."
The twins did not use their own or each other's
names.

Instead they said "bah-bah" for Bonny and "beh-beh"

for Betty.

Bonny referred to herself as "bah-bah-me," and

to Betty as "my-beh-beh."

They called their younger brother

"buuh-buuh," and their younger sister "baby."

The younger

siblings also showed marked language impairment; their
articulation was poor and they used many expressions from
the twin language.
At the start of training, neither twin made intel
ligible responses when asked to name pictures of simple

12

Table 1.

Examples of the Twin Language

Word

English
Equivalent

ah-nee
bah-bah-me
bah-bee, buh--gee
bee
bo *
boon
buuh-buuh
cow
day
do-wee
duh
fah-nee, fah--dee
fie
ga-ga
ga-gee
gow-gow
ho
bo-wah
bar-wow
ee-bye
gom
ho-kee

lion, tiger
own name
bird
big
boat
balloon
brother
couch
dress
door
dog
flower
fine
little
candy
duck
home
unknown
unknown
unknown
unknown
unknown

Chain
see, ho-ho come
Daddy me buy in two days
no me foo
tah hoe
ee-baca-see-fay
oo-cah-me-cuh
bunna dag tow
ah-ho-ho-lio-ah-beh-bee-beh
*o as in boat.

Word

English
Equivalent

ho-ho
hortee
ki-ki
my-beh-beh
na-nee
nye
nye-nye
pay
pay-yee
poppy
pee
show
tee-tee
toe-mah
wah-dee, wah-gee
wah-too

Santa Claus
horse
cat
twin's name
banana
knife
sleep
paper
a present
pants
pig
snow
teacher
snowman
water
frog

nuh
puh-doddy
punk
rud
why-see

unknown
unknown
unknown
unknown
unknown

English Equivalent
see, Santa Claus is coming
Daddy is going to buy me (a
bike) soon
I'm not fooling you
stay home
unknown
unknown
unknown
unknown
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objects.

They also failed to make echoic responses to

simple words.
The family had been very poor and relatively
isolated until recently, when the father had obtained steady
employment.

They were living in the rough shell of a house

which the father had begun to build for his family.

As a

result of contact with social agencies the twins were seen
at a local child evaluation center at age 3%.

At that time

they communicated almost exclusively by means of gestures.
The Stanford-Binet Intelligence Scale was administered.
Bonny's IQ was estimated at 72, and her motor skill level
and mental age at

2l-z years. A general impression of mental

retardation, probably on a familial level, was recorded.
When the twins were four years old, they were enrolled for
speech therapy at The University of Arizona.

At that time

the twins were communicating by means of both gestures and
jargon.

Bonny was given 43 individual lessons as well as

group therapy.

The twins made very limited progress in

speech therapy.

Again, retarded mental abilities were

thought responsible for their delayed speech.
The public school administered a series of tests to
Bonny in September, 1969, at the age of 6-1.

The examiner

found her fearful and lacking in intelligible speech.

Her

scores on the Wechsler Intelligence Scale for Children were
Verbal Scale 66, Performance 85, for a Full Scale 72.

On

the Peabody Picture Vocabulary Test her IQ was 83, Mental
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Age 4-8.

She failed to produce a recognizable Bender-

Gestalt design.

The examiner considered that Bonny was

functioning at a retarded level and recommended placement in
a class for the educable retarded.

Betty's history of

testing, test scores, therapy, and evaluation was very
similar.
The parents understood a good deal of what the twins
tried to communicate to them. In part this was because the
parents had learned to speak and understand some of the
twin language, and in part because the twins relied heavily
on gestures.

Neither parent had made a systematic attempt

to teach the twins English.

They definitely did not believe

that the girls were retarded.

During their first contact

with the Laboratory Classroom the parents admitted that the
girls had a language problem, but they assured us that our
efforts for Bonny's language development would be of minor
importance since the girls were "ready to start talking by
themselves any day now."
At the request of the public school principal, Bonny
was transferred to the Laboratory Classroom.

Betty was to

remain in the public school and to receive daily speech
therapy from a communication teacher.

As the previous

examiners had indicated, both girls lacked many other skills
besides speech.

They walked clumsily, tripping over chairs

and banging into things.

They used their whole hand instead

of their fingers to turn the pages of a book.

They dropped
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things instead of putting them down, and they bent, crumpled,
and tore papers or cards given them to hold.
lacked social skills.
aggressive.

They also

Betty was noncooperative and

Bonny, on the other hand, was shy and fearful.

She trembled when taken outside the Laboratory Classroom
into other parts of the Psychology building.
table manners were atrocious.

The twins'

They appeared fascinated by

the other children and did a great deal of gaping.
sucked their thumbs a good bit of the time.
give an appearance of "general retardation."

Both

They did indeed

CHAPTER II
SPEECH ACQUISITION
From October 9, 1969, through June 4, 1970, Bonny
attended the Laboratory Classroom in The University of
Arizona Department of Psychology.

The laboratory consisted

of a large classroom and a number of smaller rooms, each
with an adjacent observation room.

Techniques of behavior

modification were used by the Classroom staff to establish
and elaborate appropriate social and academic behaviors.
Behavioral goals for Bonny included improvement of motor
skills and hand-eye coordination, as well as various social
skills.

A first grade curriculum was presented with

emphasis on reading.

A detailed description of the Labora

tory Classroom and its program can be found in Martin,
Hoecker, and Hildebrandt, 1970.
General Procedures
During the school year Bonny received 104 sessions
of speech training in a small room near the main classroom.
A Rogers Tape Recorder Model 997 was connected via a
microphone to the training room from an adjacent observation
room.

The microphone was suspended above a small table

which, with two chairs, made up the furnishings of the
training room.

Training sessions lasted from ten minutes to
16
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half an hour, and no more than one session was held per day.
The author served as trainer throughout.
Observation and Recording of
Training Sessions
Each training session was tape recorded.

In

addition, the trainer and a student observer made brief
notes during the training sessions.

The tape recordings and

notes were then used to make a record of (1) each SD pre
sented by the trainer, (2) each response made by the subject,
and (3) each verbal or material reinforcer dispensed by the
trainer.
The SDs were recorded as specifically as possible.
In the case of an SD in the form of a lengthy question,
however, the symbol "Q" was sometimes used.

A distinction

was made between correct and incorrect responses.

A correct

response was recorded by a check mark if it was identical to
the SD.

Otherwise, it was written out.

An incorrect

response was always written out.
Reliability
Between October and April, 18 estimates of relia
bility were obtained.

Sixteen consisted of records made

independently from the same tape recording by the trainer
and either one of two student observers.

Two other checks

were made by having one student observer listen to a tape
and indicate any disagreement with a record previously made
by the trainer.
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Agreement was defined to include both the form of an
SD or response (R), and its postion in the training
sequence.

The form of an S

position was.

was not required, but sequence

Identical spelling of incorrect responses

was not required.
Per cent agreement was calculated by dividing the
total number of agreements plus disagreements of a pair of
recorders into the number of agreements x 100. Per cent
D
R
agreement was calculated separately for the S , R, and S
categories.

The ranges and means obtained for the 18

observations are as follows: (1) for SDs, range 88-100%,
mean 96.4%; (2) for Rs, range 79-100%, mean 94%; and (3) for
SRs, range 84-100%, mean 91.6%.
Setting Target Behaviors
The overall training goal, acquisition of intel
ligible speech, was of necessity broken down into component
behaviors.

Previous work, cited earlier, indicated a number

of possible ways of doing this.

In practice, the exact

steps taken depend on the existing repertoire of the
individual subject and his particular history of previous
learning and performance.
Each training session produced evidence about Bonny's
language repertoire, its strengths and its weaknesses.

The

following sections describe the procedures developed on the
basis of this unfolding evidence.

In the main, these
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findings were:

(1) the behavior of communicating, per se,

was well established; (2) a set of verbal behaviors existed
which interfered in various ways with the acquisition of a
new set of verbal behaviors; (3) vocal imitation, or echoic
behavior was very poorly developed; (4) although hearing
was within normal limits, a basic problem was a striking
weakness of auditory or listening skills, which is to say
that the S's verbal behavior was very poorly controlled by
auditory stimuli; and (5) visual skills were very well
developed.
Reinforcement in Training
It was considered desirable to establish Bonny's
correct speech with social reinforcement on the assumption
that this kind of reinforcement would later maintain her
verbal behavior.

Fortunately, social stimuli dispensed by

the trainer functioned well as reinforcers for Bonny's
behavior.

These stimuli consisted of various forms of

attention, such as eye contact, smiles, pats, and hugs,
accompanied by verbal praise.

Beginning with Session 39,

candy was used to help in establishing mand behavior.
jar of assorted candy was placed in the training room.

A
The

mand I_ want candy was taught and reinforced with pieces of
candy.
During Sessions 72-78 tacting behavior to pictures
of common objects was taught.

If Bonny failed to tact
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correctly she was required to say JE don't know.
that?

What is

An SD for echoic responding was then provided.

Once

the correct tact had been obtained, a token was delivered.
When five tokens had been accumulated, Bonny was eligible
to emit the mand I_ want candy and was then reinforced with
candy.

After Session 85, the use of candy was discontinued.
Other reinforcing stimuli used included (1) praise

from the classroom teacher for newly acquired verbal
behaviors; (2) circling phonic sounds on charts when the
trainer was satisfied with Bonny's echoic responses to the
sounds; (3) posting words on the walls of the training room
when the trainer was satisfied that Bonny could say them
without an S^ for echoic responding; (4) the presence of
small stuffed animals in the training room and the
opportunity to hold and play with them; (5) taking home
books and other material used in training; (6) a "happy
face" drawn on a sound she had pronounced accurately; and
(7) on one occasion, going to the cafeteria to buy an ice
cream cone after she had learned to say ice cream cone.
Social reinforcement was used throughout and it was
the principal reinforcer relied upon for the thousands of
responses emitted by Bonny during training.

After assess

ment of reinforcers, the next step in training was to
develop intermittent schedules of these reinforcers.
was accomplished with little difficulty.

This

' Motor Imitation
During Session 1, Bonny failed to make echoic
responses to vocal S°s.

Several times she pointed to her

open mouth and shook her head.

The establishment of

simple motor imitation was thus chosen as a first goal in
training.

The trainer performed a motor behavior, such as

putting her hand on the table or wiggling her elbows, and
added an additional SD in the form of an instruction, e.g.,
"Put your hand on the table."
socially reinforced.

Correct responses were

A transition was gradually made from

movements of the hands and arms to movements of the nose
and mouth, e.g., "Wiggle your nose," or "Wiggle your
mouth."

Four and a half sessions were devoted to motor

imitation.
After Session 1, all SDs for motor imitation were
responded to correctly.

A total of 44 such responses were

made.
Echoic Behavior
Establishment of Echoic Responding
Echoic responding to a single speech sound, p—, was
established during Session 5 by presenting this sound while
blowing out a candle.

Motor imitation of blowing out the

candle thus included the production of this speech sound.
finger was then used as an imaginary candle, and this
"candle" was then "lit" and "blown out" with the same

A
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sound, p—.

The finger was then faded, and echoic responding

to the sound p— established.

In Session 6 a second sound,

g—, was presented, "To see if I can fool you."

Once

echoic responding had been established to these two sounds,
a general procedure was followed to establish echoic
responding to every sound on the Phonovisual Vowel and
Consonant Charts (Phonovisual Products, Worthington, N.C.).
These sounds represent all of the individual sounds
necessary to speak the English language (see Table 2 below
for a pronunciation guide).
The procedure was as follows:
1.

The new speech sound was pointed out on the Phonovisual Chart, which was posted in the training room.

2.

A small card was presented, upon which the sound
was written .

3.

The trainer produced the sound as an
responding by the subject.

for echoic

This was continued until

echoic responding was quite accurate, except for the
sounds ch-, -x, and 1—, for which approximations
were accepted until a much later stage in training.
If Bonny failed to cori'ectly echo a given sound, it
was presented in subsequent sessions until accurate
echoic responding had been well established.

At

that time, Boony drew a circle around the sound on
the chart.
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4.

Training was also given in the auditory discrimina
tion of the speech sounds taught.

Two small cards

upon which the sounds were written were identified
and placed on the table in front of Bonny.
trainer then presented an
finger on the t—. "

The

such as, "Put your

If Bonny pointed to the correct

card, she was given social reinforcement.

If she

failed, one card was removed and training continued
with one card at a time.

Both cards were then

presented again.
Less frequently, the trainer would produce two or
more speech sounds or "nonsense" sounds such as growls or
squeaks.

The reinforceable response here was for Bonny to

raise her hand only when a designated sound was produced,
and not for any other sound.
Elaboration of the Echoic Repertoire
Beginning with Session 11, echoic responding was
taught to blends and words.

Single sounds were chained into

blends, and the blends chained with additional sounds to
form words.

A visual SD, the speech sound or sounds written

on index cards or paper, was placed on the table in front of
Bonny while the corresponding auditory SD was presented.
As an example, the following sequence of visual plus
auditory S^s were presented to establish echoic responding
to the S^ cat: (1) k—, (2) -a-, (3) chained k—/-a-,

(4) blended ka , (5) t—, (6) chained ka/t—, (7) blended kat.
As noted by Risley (1969) once the response cat has been
acquired, it could be treated as a single response and could
then be chained with other verbal responses, such as cat/s
in the acquisition of the plural, cats, or the/cat in the
acquisition of a phrase.
Initially, the visual SD was written according to
the Phonovisual Chart symbol.

This proved cumbersome, and

interference with reading acquisition v/as feared.

There

fore, the alphabet letter symbol or symbols were used as
visual SDs during most of training.

As more elaborate

responses were acquired, the visual SDs consisted of one or
more words.

Single letters or groups of letters were some

times written in heavier strokes, circled, or underlined, to
*

enhance an S^ for which a response was weak.
Work continued until each new response was
articulated accurately.

Approximations were only rarely

reinforced, e.g., with "That's better," when an approxima
tion was an improvement over a previous approximation.

As

the single sounds were well established before chaining or
blending was attempted, responses were broken down as far
and as often as necessary to obtain correct articulation.
Acquisition of Echoic Behavior
Figure 1 shows acquisition of three classes of
echoic responses, speech sounds, words, and word chains
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Figure 1.

Cumulative Number of Correct Echoic Responses
Acquired During Seventy Training Sessions
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during the first 20 training sessions.

A response was

included in Figure 1 the first time it was produced
correctly after the SD, provided that the response was
subsequently reliably produced, with or without additional
training.

This eliminated a few responses which were made

correctly on some occasions but never well established,
e.g., the word flower.

Flower was represented in the twin

language by fahnee and fahdee.

Establishing a new word was

often more difficult if response strength for a correspond
ing twin language expression was strong.
extreme example, however.
fah/ur.

Flower was an

It was persistently pronounced

The word girl . guh in the twin language, -was also

never pronounced properly, but the approximation, gur, was
closer.

Although more training was usually required, most

words for which twin language equivalents existed were
produced correctly after training, particularly when an
for echoic responding was supplied.
Each newly acquired echoic response is represented
once in Figure 1.

Thus the ordinate indicates the

cumulative number of different correct speech sounds,
words, and word chains produced in successive sessions.
Table 2 lists the responses represented in Figure 1.
Correct echoic responding to all but three of the
43 vowel and consonant sounds on the Phonovisual Charts
was established by Session 22.

Approximations were
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Table 2.

Echoic Responses Acquired During Seventy Training
Sessions

(pig)
b— (bear)
m- (monkey)
wh-(wheel
w— (wagon!
qu-(queen)
f— (fan)
v— (balentine)
th-(three)
a—e(cake)
ee (tree)
i—e(five)
o—e( rose )
u—e(mule)
-a-(cat)

Daddy
Patty
boat
cat
water
candy
Dick
car
book
teacher
good
it
eat
cookie
bed
bird
boy
milk
cow
she
at
rain
race
can

Consonant and Vowel Sounds
th-(this
t— (top)
d — (duck)
n— (nest)
1- (leaf)
s— (saw)
Tr (zebra)
ie— (rabbit)
sh-(ship)
-e-(bed)
-i-(fish)
-o-(top)
-u-(duck)
aw (saw)
oo (moon)

I
want
to
go
fine
beat
five
door
open
pen
what
my
name
is
cup
table
chair
Santa
I'm
you 1 re
welcome
you
little
monkey

Words
bad
duck
horse
calf
that
po int
pants
fan
grass
lamp
comb
pig
goat
beater
teacher
po t
dog
bowl
turn
spool
on
Martin
fruit
paper
school
canoe
don't
rowboat
know
broom
frog
zoo
key
beach
tooth
city
card
park
truck
pick
the
drum
more
horn
bear
hiding
three
mother

y- (yard)

ch-(cherry)
j~ (jump)
k— (key)
g- (goat)
-ng(swing)
- X (box)
h- (horn)
ur (fur)
a(r)(car)
oo (book)
ow (cow)
oy (boy)

coat
bead
giraffe
ladder
pick
rake
letter
nine
ten
red
barn
road
pink
white
brown
hammer
you
time
watch
game
cent
same
not
hot

back
run
work
help
every
day
like
sit
,how
cross
corn
ride
peach
peas
apple
nuts
honey
butter
go
ice
cream
am
read
buy
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Table 2.—Continued

pat
cook

hand
dress

I beat
I want
to go
I want book
I'm fine
you're welcome
I want to go
I want a book
I want candy
I want monkey
I want point
turn on
go to school

Miss
Hoecker
look

boot
suit

Tom
back

Word Chains
don't know
I know
I don't know
I want key
the boy
one more
two more
Miss Hoecker
what is
what is that?
I don't know, what is that?
Miss Martin
I work

eat
write

I help
I see
every day
I eat
I look
I sit
to pick
I read
I buy
I write
I ride
I go
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accepted for three sounds:

Y— for 1—, ts for ch-, and

chained k—/s— for -x.
By Session 22, correct echoic responding had also
been established to 14 word SDs.

Training progressed

steadily until Session 62, at which time rapid improvement
in echoic responding was seen.

This may have been the

cumulative result of training, the results of contingencies
in the classroom (see below), some combination of these, or
these and other factors.
Beginning in Session 28, a few word chains were
taught.

The number of such chains taught in training in

creased sharply after marked improvement in echoic respond
ing to single words (Sessions 69-70).

However, training

for nonechoic responding was under way at this time, and
most words and word chains produced during training sessions
were not strictly echoic responses.
Number of Responses
The number of echoic responses emitted per session
increased from 6 during Session 6 to 72 during Session 20.
Figure 2 gives an indication of the number of echoic
responses made by the subject during these sessions, as
well as the ratio of correct to incorrect responses for two
response classes.
Figure 2 presents a conservative account of the
number of responses required of the subject during training.

30

WORDS

o—o

40

SPEECH SOUNDS

a.
CO

l"

300

Corrcct

u 2Q0

o—o

Incorrect o—a

JQQ
o-o'

SESSIONS

Figure 2.

Cumulative Number of Correct and Incorrect Echoic
Responses to Speech Sounds and Words During
Sessions 6-2 3

Responses to speech sound combinations and blends are
omitted, as are 300 responses made during Sessions 14-16.
A change in the reinforcement schedule considerably altered
the ratio of correct to incorrect responses during these
sessions, and these results are reported separately below.
By Session 20, over 1000 subject responses had been made
during training.

Subsequent training sessions usually

involved 100 or more echoic and other verbal responses,
leading to a rough estimate of 10,000 subject responses
during the total training period.
Nonechoic Behavior
Establishment of the Nonechoic Repertoire
Once a word or word chain had been established as an
echoic response, an effort was made to transfer stimulus
control to SDs for nonechoic responding.

For example, once

the echoic response cat had been established, the trainer
pointed to a picture of a cat and said, "What is that?
cat.

What is that?

reinforced.

A

A . . ." and the response cat was then

Other pictures of cats were also used.

Real

objects were used whenever possible for tact responses.
Next, tacting was produced by asking questions such
as, "What animal goes meow meow?"

An effort was made to

present a wide variety of SDs for verbal responses
established as part of the echoic repertoire.
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Nonechoic production of word chains was approached
in the same way.

E.g. , chains such as I' m fine or I_ want

book were initially established as echoic response chains.
Next, SDs were presented as follows:
fine.

"How are you?

I'm

How are you? ..." then simply "How are you" and

finally "What do you say in the morning when I ask you how
you feel?"

Another example would be "What do you want?

I

want a book," which would change to "What do you want?" and
then to "What would you have to say to get me to give you
this?"

Throughout, an SD or part of an SD for echoic

responding would be presented if a nonechoic response was
not produced.

For example, the initial consonant w— was

presented to enhance stimulus control of the response want
at one stage of training when this response was relatively
weak in the chain I_ want to go.
Use of the Pronoun I.

Bonny had no difficulty in

producing the echoic response J[, but the word was not used
by her in spontaneous speech.

Even when the word _I was

reliably produced during training sessions as parts of
nonechoic mands such as I_ want to go or JE want candy. the
word _I was not produced outside of well controlled
situations in training.

The pronoun I_ was therefore

included in training for nonechoic production of word
chains.

The response was considerably strengthened during

this training, and its appearance in spontaneous speech was
noted.
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Word Chains Acquired.

In.addition to those listed

in Table 2, a number of chains were taught during training
sessions.

A visual SD was provided by writing each chain

with felt pen on a workbook page.
at the top of each page.

The word I_ was written

Although chains were intially

prompted by the trainer, most were based on responses to
the question, "What do you want to tell about yourself
today?"
In addition to the visual SD, a verbal SD was
provided by the trainer.

As previously described, the form

of this SD was gradually changed.

For example, "Do you go

to school" would change to, "Tell me about going to school,"
and then to, "Where do you go every morning?"

Bonny was

able to rephrase her responses to begin with the word JE and
was able to produce even the longer chains quite reliably.
Some examples of these chains are:

I eat candy, I

ride in my bus, I go to school, I like Miss Hoecker, I make
my bed, I have a bike, I know my name, I know how to ride
my bike, I have a pool, I go in the water, I go to school
every day, I know how to tie my shoe, I have an ice cream
cone at home, I help my mother, I have a dog named Kippy,
and, I used soap and water and a towel.
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Spontaneous Correct Speech
Establishment of Spontaneous Correct Speech
As has been mentioned, Bonny communicated freely in
her gesture-jargon language.

The problem thus was not one

of establishing spontaneous speech, but of replacing one
language system with another.
Giving differential attention for correct speech was
initially impractical since the frequency of correct speech
was extremely low, acquisition of correct speech was slow,
and the child was quite shy.

The classroom teacher was

therefore instructed to pay attention to any communication
from Bonny whenever she wished to.

The teacher might try

to figure out what Bonny was "saying," or she might respond
in some way if the intent of the communication was clear.
In other words, the teacher responded to Bonny in much the
same way as most adults in her environment:

she was

friendly and she did the best she could to understand.

On

account of experiments on transfer, to be reported below,
this contingency was maintained in the classroom longer
than would otherwise have been indicated.
Even after thousands of correct speech responses
had been made and reinforced in training, Bonny's
spontaneous speech, i.e., speech not under direct stimulus
control, showed little change.

The following set of

contingencies was therefore established by the trainer,
and later transferred into the classroom.
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Correct Speech.

Reinforced whenever possible.

In

addition to praise or other reinforcers, the appropriate
response was made to the speech content, i.e., giving Bonny
what she wanted, answering her question, continuing the
conversation, etc.
Incorrect Speech.

Not reinforced, listened to,

figured out, or responded to on the basis of meaning or
intent.
1.

Alternatives were:
If the meaning or intent was not understood, the
behavior was ignored, or the response, "I don't
understand," was made.

If the _S then spoke

correctly, she was reinforced.

If not, the inter

action was terminated.
2.

If the meaning or intent was understood:
a.

An SD for the correct echoic response was pre
sented, broken down, if necessary, into
components, either words or syllables, which
could be accurately produced.

If possible, the

correct response was also written out as a visual
SD.
b.

The response, "No," or "You're not saying that
right," or, "Huh?", "What?", "Oh, come on," or
some other disparaging comment was made.

If a

correct response was produced, it was reinforced.
If not, an SD for echoic responding was given.
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c.

If a correct echoic response was made, it was
reinforced AND an appropriate response was made
to the meaning or intent of the response.

d.

If a correct echoic response was not made, the
SD was repeated, and a visual S13 presented if
possible.

If a correct response was still not

made, the interaction was terminated.
Lack of Spontaneous Speech.

In as many situations

as possible, an SD for a correct echoic response was pre
sented when the

made no verbal response but when such a

response would have been appropriate.

Correct echoic

responses were reinforced AND an appropriate response to the
meaning or intent was made.
As an example of these contingencies, if Bonny said,
"No me know," the trainer might say, "Huh?" in a disparaging
tone.

If Bonny then said, "I don't know," the trainer would

say something like, "Oh, you said that nicely.
know?

O.K., I'll tell you."

You don't

If Bonny failed to produce the

correct response, the SD I_ don't know would be provided.
The SD could also be broken down, e.g., into I_, don't. and
know. or into syllables or individual sounds, depending on
stage of training and difficulty of articulation.
An S^ was frequently presented for speech that would
be appropriate in a given situation.

Thus in the presence

of a toy giraffe the trainer might dispense the SD giraffe,
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or I_ see a_ giraffe.

A correct echoic response would then

be reinforced as if no SD had been presented, e.g., by
saying, "Oh, that's right, there is a giraffe here," or,
"You see a giraffe?

Where?

Oh yes, that's right, there is

a giraffe here."
An attempt was thus made to establish control over
spontaneous speech by discriminative and reinforcing stimuli
that ordinarily control this kind of verbalization:

the

presence of objects or situations, and the verbal or other
responses of people present.
Production of Spontaneous Correct Speech
The combination of training, during which correct
speech responses were acquired, and the contingencies just
described, proved effective in increasing the frequency of
spontaneous speech, especially during the last three months
of training.

No systematic records of spontaneous speech

were made but some samples were recorded.
The following two samples were recorded in the Class
room.

Bonny was sitting with other children on both

occasions, and everything she said was written down.
D
R
Neither S s for echoic responding nor S s were provided for
these verbal responses.
October 20, 1969, 10:08-10:17 a.m.
up
is uh

Sorting Word Cards
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ooh mih fah too
meh wah cah
nuh ih dah
nih Dah-dee
May 21, 1970, 8:55-9:02 a.m.

Preparing Pancake Batter

no, ih table
big table
uh, pan
yeah
dah cook
bowl
hurry
stop
no, budduh
me can
I can
stu ck
stop
Bonny frequently made spontaneous speech responses
during training.

These responses also increasingly included

correctly articulated words and phrases.

Some examples,

selected from the training records, are:
Miss, I say you inor, good morning.
Teacher, me, you, happy.
Uh, m, me tell my teacher in my room, Hoecker.
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Me that eat, I eat.
Teacher, dog have a little dog.
Me pick today.

I pick.

The following exchange took place en route to the
Classroom, March 24, 1970.

A motorcycle policeman was

parked in front of the trainer's car.
Bonny:

Cop.

Trainer:
Bonny:

Yes, that's right, that's a cop.

I don't know why cop here.

An exchange during training, April 13, 1970:
Bonny:

Me bee one.

Trainer:
Bonny:

dispensed dirty look.

I have a big one
End Products

Bonny's speech at the end of the training period was
telegraphic, but it was intelligible.

A striking improve

ment in ability to make echoic responses was noted, and this
is further discussed below.

In addition, intelligible non-

echoic and spontaneous speech was produced.

On March 11,

1970, the Peabody Picture Vocabulary Test was re-administered
with a resultant IQ of 98.
Programs of behavioral training undertaken in the
Laboratory Classroom produced marked positive changes in
social behavior, motor skills, and hand-eye coordination.
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A description of these changes is presented elsewhere
(Martin et al., 1970).

Bonny learned to read, write, and

proved proficient in arithmetic and all other curriculum
areas.

She was considered an "average" first grade student.

Her shyness decreased markedly.
As her social and motor skills improved, Bonny no
longer appeared "retarded."

However, because of her

persistent thumb sucking, visitors to the Classroom often
referred to her as "insecure."

A final step in developing

a "normal" appearance was the elimination of thumb sucking
behavior.

The procedures used, based on token reinforcement,

and the details of data collection, are reported by Martin
et al. (1970).

Figure 3 illustrates the results.

With the elimination of thumb sucking, Bonny became
a "normal" little girl from a poor and somewhat deprived
background, with a still serious speech deficiency.

After

termination of the research described below, work was
undertaken to involve the twins' parents, especially their
mother, in speech training for the twins and their younger
siblings.

Second grade placement in regular public school

classrooms was planned for Bonny and Betty the following
fall, with continued consultation to the teachers of both
twins, including their speech teacher, by Laboratory Class
room Staff.

IQOi

80

VJ
v
Z
LU
C£ 60
c;
3
u
u
O
40

u
a
2a

Oct.

Nov.

Dec.

T

Jan.

Feb.

Mar.

Apr.

1

May

LABORATORY CLASSROOM OBSERVATIONS

Figure 3.

Frequency of Thumb Sucking Behavior Showing the Effect of Prompting
and a Token Reinforcement Procedure — Prompting was used at "a";
the token procedure was initiated at "b."

CHAPTER III
REINFORCEMENT CONTROL
In his book, Skinner (1957) gave reinforcement a
central role in the process of acquisition arid maintenance
of the verbal repertoire.

Specifically, "How often the

speaker will emit a response depends, other things being
equal, upon the overall frequency of reinforcement in a
given verbal community.

If reinforcements cease altogether,

through some change of circumstance, an operant grows
weaker and may effectively disappear in 'extinction'"
(p. 30 ).
Investigations into the acquisition of verbal be
havior afford various opportunities for assessing the role
of reinforcing stimuli in this process.

One such investiga

tion was conducted by Sloane et al. (1968).
were reported.

Two experiments

In the first, accurate echoic responses to

speech sounds made by a 4-6 year old Mongoloid boy were
reinforced with tokens and sips of soft drink.

When rein

forcement was made noncontingent, i.e., delivered at
arbitrary times intervals rather than contingent on
accurate responses, the percentage of correct responses
dropped from between 81-07% to 30%.
was held constant.

Amount of reinforcement

Midway through the fourth noncontingent
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session, the original contingency was reinstated.

Response

accuracy rose to its previous level.
Risley (1969) taught a 7 year old autistic boy to
name four pictures, by presenting social reinforcement and
ice cream contingent on correct tacting responses.

After a

stable response rate had developed, ice cream was dispensed
at random intervals.

Tacting dropped from 7.5 to 1.9

responses per minute over 18 sessions.

Ice cream was then

dispensed contingent on tacting, and the rate of tacting
recovered rapidly to 9.8 responses per minute.

During this

whole procedure, social reinforcement was given following
every tact.
In a second experiment by Sloane et al. correct
tacting responses to five pictures by a 4 year old retarded
boy were reinforced with ice cream.
over six sessions averaged 85%.

Accuracy of responding

For the next three sessions,

reinforcement was made noncontingent for two out of the five
pictures, while the original contingency was maintained for
the other three.

Accuracy of responding dropped to a mean

of 50% for the nonreinforced tacts, while accuracy of
tacting the other three pictures averaged 89%.
These experiments demonstrated that the contingency,
rather than the amount or sheer presence of reinforcement,
controlled response accuracy in these situations.

In the

present study, two methods different from those of Risley
and Sloane et al. were used at two different stages

of
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training to assess reinforcement control of echoic and
tacting behavior.

A further difference is the use of social

reinforcement alone, rather than food or a combination of
social plus food reinforcers.
Experiment 1:

DRO

Method
The first 20 training sessions and the recording
procedures used have been described in Chapter I.

At an

early stage in the S's acquisition of echoic behavior,
during Sessions 14-16, a DRO schedule was introduced in
training.

In DRO, the amount, or frequency of reinforcement

was held constant, but rather than delivering an S
contingent on correct echoic responding, the dependent
variable, SRs were dispensed following any behavior other
than correct echoic responding.
During DRO sessions, SDs were 12 speech sounds which
had been presented and responded to accurately during
previous sessions.

One hundred SDs arranged in random order

were presented during each DRO session.

Social reinforce

ment was dispensed during these sessions contingent on
behaviors such as drawing, writing, coloring, pointing to
pictures, playing with tape, or handing objects to the
trainer.

In order to assess a possible effect of boredom c?r
lack of novel SDs, reinforcement contingent on accurate
responding was reinstated half way through Session 16.
Results
Results of the DRO procedure are shown in Figure 4
In addition to the per cent of correct echoic responses,
Figure 4 shows the per cent of correct responses followed
by reinforcement, the per cent of reinforcement dispensed
DRO, the number of SDs presented, and the number of novel
.
.
CD
S
s per session, over nine sessions.
During the DRO procedure a marked decrease in
accurate responding occurred.

This was due to failure to

respond to the SD, and to the production of incorrect
responses, such as sh- for s—, or t— for d—.

The per cent

of correct responses dropped from a mean of 85% during the
three sessions preceding DRO, to a mean of 56% during two
and a half sessions of DRO.

Rate of correct responding

rose to 88% during the second half of Session 16, when
reinforcement contingent on correct responses was rein
stated, and it averaged 79% over the following three
sessions.
Experiment 2:

Extinction

At a later stage in training, beginning with
Session 66, a second experiment was conducted.

The depend

ent variable was correct tacting of pictures and correct
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Effect of DRO on Correct Echoic Responding
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textual responses to a word or words.

The procedure used

was that of extinction.
In extinction, some class of behavior is first
strengthened by contingent reinforcement.

When stable

responding has developed, reinforcer delivery is discon
tinued.

No reinforcement is given for performance of the

previously reinforced behavior no matter how many responses
are made.
Method
Materials.

Prior to Session 66, tacting responses

had been well established to a number of pictures by shaping
and reinforcing correct tacts in the presence of the
pictures.

Also, textual responses had been acquired to some

words and word chains previously established as echoic
responses.
cards.

The pictures were mounted on 5" x 8" index

Texts were written with a felt pen on similar cards.
A complete list of the 43 stimuli used appears in

Table 3.

Some stimuli were present more than once in the

series, but each occurrence of a stimulus was mounted on a
separate card.

The number of times any given stimulus was

presented is indicated by the numbers in parentheses in
Table 3.

Stimuli to which correct tacting had not been

established are marked with an asterisk (*).

The correct

tacts are listed in Table 3 except for two pictures.
showed a girl painting.

One

The correct tact was, the girl is
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Table 3.

(2)boat
(2)lion*
(2)cookie
(2)cat

Stimuli Used in the Extinction Procedure

(2)car
(2)door
(2)teacher
(2)boy

Pictures
(2)table ( 2 )cup
(2)horse (2)water
(2)candy (2)school
(2)girl* (1)dog

(1)Daddy
(1)chair
(2)girl painting'
(l)boy hiding*

Words and Chains
(1)1 beat
(1)1 want candy

(l)I'm fine
(1 )you're welcome

(1)Patty
(2)good

painting.

The second picture showed a boy hiding and the

correct tact was, the boy is hiding.
Presentation of Stimuli.

Once during each training

session, the trainer would take a stack of cards and say,
"Let's do your cards."
_S one at a time.

She then presented the cards to the

No auditory SD was given.

Correct

responses were usually followed by social reinforcement.
This procedure had also been used by the classroom teacher
as part of a study to be described in Chapter IV.
In Session 66, the trainer took the stack of cards
and asked the S_ to please do the cards by herself, as the
trainer had to go and do something.

The _S was told to "do

your cards" and to open the door and call the trainer when
she was finished.

During extinction trials, the trainer

sometimes went into the adjacent observation room, but she
was careful to be out in the hallway or in a nearby office
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when the _S opened the door.

Other observers were present in

the observation room during most of the extinction sessions.
opened the door and called to the trainer that

When the

she was finished with the cards, the trainer returned to the
training room and thanked the S_, e.g., by saying, "You're
all done?

Good girl.

Thank you for doing your cards."

Between February and May, 1970, 34 extinction trials
were run.

No extinction data were collected between

February 25 and March 23.

For five successive trials,

beginning on April 1G, a reconditioning procedure was
employed.

During these sessions the trainer presented the

cards to the
extinction.

one at a time, as in the sessions prior to
All correct responses were reinforced.

Sub

sequent to each incorrect response, an SD for echoic
responding was provided and correct echoic responses were
reinforced.
Recording and Reliability.
were tape recorded.

All extinction trials

Records were made by the trainer from

the tapes, supplemented by observers' notes, of each verbal
response made while the trainer was out of the room.
Correct responses were checked off on a list of the
stimuli.

Incorrect responses were written out.

Seven tape recordings of extinction trials run
between February and May were independently scored by one
of four observers, and their records were compared with
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those made by the trainer.

Per cent agreement was cal

culated as previously described.
were calculated.

Two estimates of agreement

The first was for agreement on frequency

of correct responses only, as this was the main dependent
variable.

Agreement ranged from 85% to 100% with a mean of

96% agreement on correct responses.
Per cent agreement was also calculated for all
responses made, correct and incorrect.

Here the range was

91% to 100% and the mean per cent agreement was again 96%.
Results
On two occasions the S_ asked the trainer to stay and
do the cards with her.

However, she did not object when

asked to do them by herself.

Thirty-one out of a possible

thirty-six correct responses were made on the first
extinction trial.

The number of correct responses made

per trial decreased gradually to a low of one correct
response made on the next to the last trial.

During the

five reconditioning trials, the number of correct responses
increased, initially from 10 to 27, and then to 34 over the
five trials.

The results are shown in Figure 5 for two

periods of extinction and one of conditioning.

The arrow

at "a" indicates the response ceiling of 43 stimuli, while
the arrow at "b" indicates the number of stimuli to which
correct responding had been established prior to the
extinction trials.
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Number of Correct Responses Made During
.Extinction and Conditioning Trials — The arrow
at "a" indicates the response ceiling of 43
stimuli; the arrow at "b" indicates the number
of stimuli to which correct responding had been
previously established.

52

Incorrect responses were of several kinds.

On a few

occasions, observers noted an accurately articulated
response made to the wrong SD, e.g., the response chair to
the picture of a table.

More frequently, responses were

incorrectly articulated, as in cuh for cup. tee-tuh for
teacher, and bo or bok for boat.

The most frequent in

correct response was the failure to make any verbal response
at all.

The _S often turned over one card after another

without making verbal responses.

The responses that were

made took on a sing-song intonation not noted at any time
when the trainer was present.

A response was never scored

as incorrect merely because of such intonation, however.
Discussion
In Experiment 1, the recovery of response accuracy
in the second half of Session 16 indicated that the
response decrement under DRO was not due to a lack of
novel stimuli, as the 50 S^s presented were the same as the
250 preceding them.

It also appears that the number of S^s

and the frequency of reinforcement were not controlling
response accuracy in this situation.
These results are congruent with those of Risley
(1969) and Sloane et al. (1968).

The contingency between

reinforcement, in this case social reinforcement, and
echoic responding, appears to have been the controlling
variable.

It is of course difficult to rule out an
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experimenter effect in explaining the results of these
studies.

In this regard, the extinction procedure has

certain advantages.
The results of Experiment 2 also demonstrated a
reinforcement effect, that of withdrawing reinforcement
from verbal behaviors even after such behaviors have been
well established and have been reinforced many times.
Again, the reconditioning period demonstrated that boredom,
or a lack of novel stimuli, was not responsible for the
response decrement.

It also showed that the _S was still

able to make correct tact and textual responses to at least
27 of the stimuli.
The absence of the trainer, and therefore of a
potential experimenter effect, was one advantage of the
extinction procedure.

Another was the withholding of

reinforcement from incorrect or inappropriate responses
which must then be eliminated.

The DRO procedure was

selected, in spite of this disadvantage, over a noncontingent procedure since it was not considered feasible to
dispense social reinforcement at random intervals.

The

extinction procedure provides information only on the
effect of presence or absence of contingent reinforcement,
while noncontingent and DRO procedures can give information
on the effect of the contingency itself.
From the results of the two experiments it can be
concluded that in the absence of reinforcement, the verbal
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responses investigated tended to undergo extinction.
However, the mere presence of reinforcement was not
sufficient to maintain verbal responding in another situa
tion.

Rather, it appeared that the contingency between

responses and reinforcement was controlling the probability
of response occurrence, but the possibility of an experi
menter effect was not ruled out.
The effect of stimulus control on the responses
obtained in the two experiments is also unknown.

Discrimi

native stimuli for verbal responses were present throughout
in both situations, and these may have been responsible in
part for the gradual loss of correct responding, an effect
generally attributed to past schedules of reinforcement.
An experiment could be designed in which the interaction
of SDs and reinforcement contingencies in maintaining
verbal behaviors could be better assessed.

CHAPTER IV
STIMULUS CONTROL
Verbal operants can be conceptualized as parts of
three-term contingencies (Skinner, 1957, p. 81).

These

contingencies are made up of discriminative stimuli, verbal
responses, and reinforcing stimuli.

Most investigations of

verbal operants have tended to focus on the functions of
reinforcing stimuli, perhaps because the effects of these
stimuli tend to be large and extensive.

In the course of

the training described in Chapter II, an attempt was made to
investigate some functions of discriminative stimuli in the
speech acquisition process.
As

previously mentioned, texts were used as SDs

along with auditory stimuli during training for echoic
responding.

This was done because it seemed that the _S's

visual skills were much better developed than her auditory
skills.

Evidence for this included the extremely scant

echoic repertoire, poor control over echoic responding by
auditory SDs, the frequent presence in the twin language of
more than one vocal response for a given noun or verb, and
the copious use of gestures.
On several occasions during training, when the
textual SD was inadvertently left out of sight, the S_
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looked for the text, found it, and then made the correct
verbal response.
as if the

At an early stage of training it looked

was learning to read faster than she was

learning to talk.
Soon after an echoic response was established, an
attempt was made to transfer control of the response to
other S^s, such as pictures and/or questions, i.e., to
establish the response as a tact.

An attempt was made to

investigate the effect of adding textual stimuli to stimuli
presented for tacting, i.e., the effect of increasing
stimulus control of verbal responding in this situation.
Experiment 1:

Words

Method
By Session 30 of the training program, a number of
echoic responses to auditory verbal stimuli had been
established.

These included words such as water, cup,

horse. boy, etc.

Beginning in Session 30, the trainer

presented pictures as SDs for tacting responses.

On the

same day, the teacher initiated a similar procedure.
Presentation of the SDs is described below.

The correct

tacts to the pictures were the same as the previously
established echoic responses.

That is, pictures were used

of water, a cup, a horse, a boy, etc.

Each picture SD was

identified for the S_ by the trainer and teacher prior to
its first presentation.
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In the case of some of the pictures, correct tacts
occurred on the first and on all other presentations.
However, this was not true of other pictures.

At the time

of Session 46, texts were added to the picture cards to see
what effect, if any, the addition of textual SDs would
produce.
A number of new echoic responses were also
established.

Texts were then used with some of the new

responses, following the same procedure.

Two picture SDs

were presented for which no echoic responses had been taught.
For some of the words, additional training was given
for echoic responding.

Where given, training is indicated

in the presentation of results.
test trials for tacting.

Training always preceded

It was separated from test trials

by an interval during which other training materials were
presented.

Test trials were run by the teacher after

another interval of time, usually over an hour, in which
various classroom activities took place.
Materials.

Pictures were cut from school workbooks

or, in a few cases, drawn with felt pens.

They were pasted

on blank white 5" x 8" index cards, one picture to a card.
The 23 pictures used were a basket, boat, book, boy, calf,
candy, car, cat, cookie, cup, Daddy, dog, dress, duck,
grass, hand, horse, school, table, teacher, tree, truck, and
water.

When texts were added they were written with felt
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pens in primary alphabet letters on the same cards as the
pictures.

Some texts were later "faded."

This was

accomplished by fastening two sheets of tracing paper over
the text.

A grayish, less distinct text resulted.

Some

texts were also removed, with or without prior fading.

This

was done by cutting the picture from the card on which the
text was written and pasting the picture on a new card.
Two sets of stimulus cards were made.

One was for

use by the trainer, and the other for use by the teacher.
Pictures on the two sets of cards were similar but not
identical.

They were cut from the same workbooks, were of

the same general size and color, always of the same object,
but not of the identical object in the .identical position.
Presentation of Stimuli.

Once during each training

session the trainer took a stack of picture cards and said,
"Let's do your cards."
one at a time.

She then showed the cards to the _S

Every correct tact was reinforced with brief

praise, e.g., "Good," or, "That's good."

After an in

correct response, the trainer said, "Um hm," or simply
presented the next card.
On most school days a brief period of verbal inter
action was scheduled between the S_ and the Laboratory Class
room teacher.

These interactions, which took place in a

small room adjacent to the Classroom, are described in
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detail in Chapter V.

Prior to the interaction, the teacher

presented the pictures in the same way as the trainer.
Recording and Reliability.

Each session with the

trainer and teacher was tape recorded.

Subsequently the

response made to each S'0 was recorded on a sheet upon which
all SDs were listed.

In order for a response to be called

correct, accurate articulation was required.
responses were indicated by a check mark.

Correct

Incorrect

responses were written out.
Nine checks of reliability were made.

In six of

these, a second recorder independently made a protocol from
the tape recording and this was compared to a protocol made
by the trainer.

In three cases, a second recorder listened

to the tape and indicated any disagreement with a protocol
previously made by the trainer.

As before, few problems

were encountered in making reliable recordings from the
tapes.

Per cent agreement was calculated as previously

described, for two measures.

For all responses, agreement

ranged from 80 to 100% with a mean of 95.8%.

For correct

responses only, agreement ranged from 71 to 100% with a
mean of 93.9%.

The figure of 71% was 15% lower than the

next lowest obtained per cent agreement.

It was a result

of a failure by one recorder to check off several correct
responses, rather than disagreement on whether responses
were correct or not.
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Probes for Textual Responses.

In the course of

training, the j3's responses to textual stimuli alone were
obtained on numerous occasions.

Probes were sometimes

conducted to determine whether texts alone would control
responding, i.e., whether the _S could read the texts out
loud.

On these occasions, texts were printed in primary

alphabet letters with felt pens on blank white index cards
and presented to the

one at a time.

Results
All the picture cards were spread out on a table on
two different occasions.

The

was then asked to put her

finger on the right card as the trainer called out its name.
No incorrect responses were made on either trial.
As mentioned, correct tacts were made to some
pictures on every test trial.
cup, Daddy, and water.

These pictures were a cat,

The addition of texts, and their

subsequent removal, had no effect on correct responding to
these SDs.

Texts were also added to pictures of a door and

candy after stable correct tacting had been established,
without effect.

Probes for textual responding showed

correct responses to Daddy and cat, but not to candy, cup,
door, or water.
The remaining results are shown in Figures 6 through
9.

In these figures, R+ .indicates the occurrence of correct

responses, while R- indicates incorrect responses.

An
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Tact Responses to Five Pictures Showing Effects
of Training at a Later Stage

approximation, tea-tur was scored as intermediate in the
case of the word teacher.

Training for echoic responding

given during the daily training sessions is indicated in
Figures 6-9 by a perpendicular slash.

The results of probes

for textual responding are shown by a check mark or an x
enclosed in a circle.

A check mark indicates that a correct

textual response was made, an an x indicates that it was
not.
Figure 6 presents results for six SDs.

In the case

of dress. neither echoic ti'aining nor texts appear to have
had a lasting effect.
less clear.

Results for the other five S^s are

However, the effects of the addition of texts,

if any, are confounded in each case by possible effects of
training.

Results of two other pictures, a boat and a book,

are not shown.

It seemed that responses to these stimuli

interfered with one another, e.g., the _S would say boot or
boak.

Addition of texts did not solve the problem.

Texts

for these words are quite as similar as their sounds.
Results for four additional pictures are shown in
Figure 7.

When the trainer presented the picture of a boy,

correct tacting occurred.

When the teacher presented a

similar SD, the S_ did not make the correct tact responses.
After the addition of texts, however, stable correct respond
ing occurred in both situations.

A single incorrect response

to the picture of the boy occurred when the text was removed
from the picture presented by the teacher.

Unfortunately,
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no probes for textual responses were made to boy until
fairly late in testing.
The addition of texts appears to have stabilized
correct responding to the picture of the table, and a
possible effect of texts is also seen for the picture of a
horse.
Echoic training to the auditory SD, truck, was
initiated at a somewhat later time.

Again, an effect of

training on the correct tact is very likely, especially to
SDs presented by the teacher, where no texts were used.
Addition of a text did have an effect, however.

Initially,

the S's response to the picture of the truck was car.

Since

some confusion between trucks and cars was possible, the
trainer identified the picture as a truck at the end of
every test trial.

On the fifth presentation of the picture,

the _S again responded car.

The text was then added to the

picture, and the SD presented again, after a number of
others.

The

then made the correct response, truck.

In Figure 8, results for the SD hand are shown.
Many training sessions were required to establish the
correct echoic response instead of the response hannuh,
i.e. , to get the _S to articulate the final consonant.

The

addition of texts to the pictures of a hand seemed to have
little effect on the _S's responses.

During Session 65 the

response hannuh was made to the text alone.

Correct

responding was eventually established, apparently as the
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result of further training.

One response failure occurred

when the text was faded from the picture used by the
trainer.

When the texts were removed, correct responding

was disrupted.

The response hannuh was again made.

The

text was then added once more to the picture presented by
the trainer.

On the first test trial, the J3 made the

response had. and on the subsequent trial, hand.

Addition

of the text to the SD presented by the teacher also restored
correct responding.
Finally, Figure 9 shows results for five SDs on
which training for echoic responding was not begun until an
even later time (Session 46 for school, and Session 60 for
three others).

No training for echoic responding was given

for tree, or for another word, basket.

Results for basket

were identical with those for tree.
Correct tacts to pictures of a school and a bed
occurred after four and three sessions of echoic training,
respectively.

No texts had been added to the pictures.

Correct responses to two other SDs, shown in Figure 9, also
appeared to be the result of training, rather than of the
addition of texts.

One correct textual response was made

to school four sessions after correct responding in the test
trials.

No correct textual responses were obtained to any

of the other texts in this group.
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Experiment 2:

Word Chains

Method
Experiment 2 was run at about the same time as
Experiment 1, between training sessions 30 and 69.
what similar procedure was followed.

A some

Verbal (auditory) SDs

were used, however, instead of pictures, to control five
tact responses.
By means of the training procedures described
previously, a number of word chains were established as
echoic responses and control of these responses was then
shifted to other verbal S^s.

For example, the response,

I'm fine was taught, first as an echoic response to the SD
I'm fine and subsequently as a tact to the SD how are you?
SDs and responses used in Experiment 2 were (1) How
are you?

I'm fine; (2) What is that?

that?: (3) Who beat?

_I don't know, what is

_I beat; (4) Thank you.

welcome; and (5) What do you want?

You're

JE want to go.

Correct responses were reinforced with brief praise,
e.g., "Good," or "Very nice."

No correction procedures were

used with incorrect responses except for I_ want to go.
procedure used for this response is described below.

The

All

other incorrect responses were accepted without comment.
Both the trainer and the Laboratory Classroom teacher
presented the SDs in a number of different situations, as
follows.
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During the Training Session.

At some point during

the training session, the trainer would ask, "What is that?"
The correct response was JE don11 know.

Later, the jS was

taught to add What is that? making the correct response _I
don't know, what is that?
At the End of the Training Session.
the trainer said, "Your lesson is over.
The correct tact was I_ want to go.

At this time

What do you want?"

If the response was made

correctly, praise was given, and the S_ was allowed to leave
the training room.

If the response was incorrect, an SD

for echoic responding was provided and a correct echoic
response was reinforced.
At the Morning Greeting.

A school teacher drove the

_S from her home to a school a short distance from the
Laboratory Classroom.

The trainer picked up the S^ at this

other school and drove her the rest of the way, about a five
minute drive.

As soon as the

was seated in the trainer's

car, the SD I-Iow are you? was presented.

The correct tact

was I'm fine.
At the Door of the Building.

After parking the car,

the trainer and S^ crossed an area of lawn en route to the
Psychology Building.

Almost invariably, the _S won.

door, the SD who beat? was delivered by the trainer.

At the
The

correct response was I_ beat except in those few cases where
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the trainer won the race, when the response you beat would
have been correct.
After Opening the Door.

As the trainer always

carried various objects in the morning, the 5^ always opened
the door of the building for her.
delivered the SD thank you.

At that time the trainer

The correct tact was you're

welcome.
The teacher presented the same S^s as the trainer,
in the following situations.

Correct tacts were the same

as above.
Entering the Classroom.

By prearrangement, the

teacher locked the door of the Classroom when the trainer
and

arrived.

She then sat down at a table.

This allowed

time to station recorders and imposed some uniformity.

The

trainer unlocked the Classroom door so that the _S could
enter.

The teacher then presented the SDs how are you? and,

after obtaining a response, who beat?

After a short

interval, the teacher made some small request of the _S.

As

soon as the jS complied, the teacher said, "Thank you."
During Teacher-Subject Interactions.

At the

beginning of the tape recorded interactions sessions, the
teacher showed the S_ a picture or design pasted on a blank
white 3" x 5" index card.

These were abstract or complex
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stimuli cut from magazines or drawn with felt pens.

The SD

what is that was then delivered.
Before Leaving the Classroom.

When it was time for

the children to leave the Classroom for outdoor play, the
teacher indicated, by calling each child's name, that he or
she could leave.

Before calling the S/s name, the teacher

said, "What do you want?"

At times this SD was presented at

the end of the school day when a similar situation occurred.
Use of Texts
Texts were the responses, written on blank white
5" x 8" index cards with felt pens in primary alphabet
letters.

As mentioned earlier, these texts had also been

present during the training of echoic responses.
different cards were used for each text.
lost, bent, etc., and new cards were made.

Many

Cards were often
Texts were

faded as described in Experiment 1.
Whenever texts were used, the auditory
text were presented simultaneously.

and the

For example, the

teacher would say, "IIow are you?" and at the same time place
the card bearing the text I'm fine directly in the S's line
of vision.

Texts were not visible to the S_ prior to their

presentation, but the cards, face down, were lying on the
table or were in the trainer's or teacher's hand.

Recording and Reliability
Separate record

sheets were prepared for the SDs

delivered by the teacher and trainer.
recorded.

All responses were

A correct response was indicated by a check mark

All incorrect responses were written out.

Records were

made by the trainer, the school secretary, assistant
teachers, and students.

The secretary came to the door of

the building to record responses to who beat and thank you.
Students and assistant teachers were stationed in the
Classroom to record responses made to the teacher.
Responses made in training sessions or teacher-subject
interactions were tape recorded.

The trainer recorded

responses made to how are you? in the car.
For the three responses that were not tape recorded
observers disagreed only twice.

In each instance, one

recorder had failed to check off a correct response.

Tape

recorded responses were included in the reliability checks
described previously.

They presented no unusual problems.

No estimates of reliability were obtained for the response
I'm fine recorded in the car by the trainer.
Results
Figure 10 presents the results of Experiment 2.
Training for echoic responding is shown by a perpendicular
slash in the figure.

Correct and incorrect textual

responses are indicated as in Experiment 1, by a check mark
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or x enclosed in a circle.

Gaps in the record indicate days

on which no test trial was run.
A few correct tacts to the

how are you occurred

prior to the addition of textual S^s.

More correct responses

were made to the trainer than to the teacher, but incorrect
tacts also occurred in both situations.
"O.K.," "Fine," and "I fine."

These included

The addition of texts

stabilized correct responding in both situations, the car
and the Classroom.

Except for one incorrect response made

to the teacher after fading of the text, all subsequent
responses were correct.
In contrast, no correct responses were made to the
auditory SD who beat? prior to the addition of the text.
Incorrect responses included Bonny. me, me bee. and I_ beak.
After addition of the text, the correct response remained
stable with the trainer.

The text was inadvertently omitted

after two correct responses had been made to the teacher;
the response Bonny was made on this occasion.

Another in

correct response, a gesture and me, was made the first time
the auditory SD was delivered by the teacher without a text.
Six subsequent correct responses to the auditory SD alone
were recorded, however.
Several gaps in the record for who beat? occurred
on days when no race took place, and on the day of Session
63, when the trainer won the race.
responded you beat to thoi auditory

On that day the _S
presented by the
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trainer and teacher to the one presented by the teacher.

At

that time the _S used the word teacher to refer to both the
teacher and the trainer.
After eight training sessions on the echoic and
tacting response you're welcome, this response was made
correctly to the trainer's auditory SD in the field situa
tion.

Four days later the first such correct response was

made to the teacher, after the addition of textual S^s.
The text was omitted by the teacher three, seven, and nine
days later without response failure.

The text was then

faded and removed without disrupting correct responding.
No text was ever presented by the trainer.

After three

correct and three incorrect responses, the correct response
was made to the trainer on fourteen subsequent test trials.
Before training, the S_ had made no response to thank
you.

Incorrect responses thus included no response, welcuh.

and welcome.

During Session 39 the trainer gave the _S

something and said, "Why don't you say thank you?" to which
the _S responded, "Welcome."

You're welcome . or welcome ,

were unfortunately also probable responses during later
attempts to teach the S_ the echoic response thank you.
Texts seemed to exert some control over the produc
tion of the response _I want to go.

The correct response

was first made to the teacher after addition of textual
SDs.

During Session 49, an incorrect response was made to

the trainer's auditory SD alone.

The text was then presented
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and the correct response was made.

Shortly aifter this, the

responses JL want to go and JE want candy began to interfere
with one another.

The previously correct textual response

to I_ want to go was also disrupted at this time.

Correct

responding, with and without the text, was reinstated by
prompting the correct response on two successive days.
The response I_ don't know was correctly produced to
the trainer after one day of training, and to the teacher
two days later.

Correct responding remained stable without

the use of texts.

Beginning in Session 62, the response

what is that? was taught.

Although the response was rapidly

acquired in training, it was not produced at all during test
trials until the delivery of textual SDs.

Omission of the

text on one test trial by the teacher resulted in response
failure.

A correct textual response was made to I_ don't

know. what is that ? during Session 68.
Discussion
The results of Experiments 1 and 2 indicate that
the probability of correct verbal responses can be in
creased by increasing stimulus control.

It is somewhat

difficult to classify the dependent variables in these
studies.

When correct tacting failed to occur until a text

was added, the subsequent correct response was most likely
a textual response.

This assumption is strengthened in

the many instances where previous correct responses had
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been obtained to the texts in the absence of auditory or
pictorial SDs.
However, disruption occurred when texts were faded
or removed in only a few cases, suggesting that correct
tacting often became established.

It seemed to make little

difference whether a text was faded or simply removed.

In

some instances, textual responses failed to occur some time
after correct tacting had become stable.

Increasing

stimulus control, leading to production of correct
responses, made it possible for those responses to be
reinforced.

The control exerted by pictorial S°s seemed to

increase as a result.
Anyone who has learned a foreign language has
probably had the experience of being able to read out loud
correctly words that he could not otherwise produce, e.g.,
in response to a situation or picture.

In people who have

acquired textual behavior, texts exert more powei'ful control
over verbal responses than do most other stimuli.

An

exception may be stimuli to which echoic responses are to
be made, provided of course that echoic skills are well
developed.

The learner of a foreign language often

experiences considerable difficulty with echoic behavior
as well.
The S_ in this study was in many respects comparable
to a person acquiring a foreign language.

She did not,

however, have well developed echoic skills.

At an early
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stage in training her verbal behavior was much more effec
tively controlled by texts than by dissimilar auditory
stimuli or pictures.

No systematic study was made of

differential control by texts and similar auditory stimuli,
i.e., of the development of textual versus echoic behavior.
The _S's textual behavior was also poorly developed.
She had only recently begun to establish responses to texts.
This may in some ways have given texts an even greater
advantage, as no previous conflicting or interfering textual
responses were present in her repertoire, while such
responses were well established in the case of certain
tacts.
The _S can also be compared to the many children who
presently encounter difficulties in school because they have
very poorly developed verbal behavior, or language skills,
and those they do have are in a language other than English.
The implications of work with Bonny for work with such
children will be discussed in the final section of this
paper.
Some observations may be made about transfer of the
verbal behaviors acquired by the S^ in training.

First,

behavior established as echoic responses often did not
"transfer" easily to pictures.

The pictures were, of

course, not present during echoic training.

This failure

to transfer seems logical when analyzed in terms of stimulus

79

control, but such transfer is sometimes expected in the
course of teaching.
Tacts established to auditory SDs in training also
failed to transfer easily to situations outside of training,
and this was even more true when the teacher, rather than
the trainer, delivered the S^s.

There also seemed to be

cases where this was true of correct tacting responses to
pictures.

They seemed to be more likely to occur when the

pictures were presented by the trainer in the training room,
rather than by the teacher in another setting.

More data on

transfer and further discussion are presented in Chapter V.
Finally, the data suggest that criteria for correct
tacting may be difficult to set.

For example, correct

responses on three consecutive presentations of the SD has
been used as a criterion for acquisition of a tact.

This

does not ensure against subsequent loss of the response,
however.

Response loss could occur because of the absence

of discriminative or reinforcing stimuli, or because of
other, competing responses.
The conclusion was reached in Chapter III that in
the absence of reinforcement, verbal responses tend to
extinguish.
described.

At least this seemed true in the situations
However, verbal responses are not strictly under

reinforcement control.

Without adequate stimulus control,

verbal responses also fail to occur.

No mention has been

made of auditory feedback to the speaker from his own verbal

behavior; absence or distortion of such feedback can also
disrupt correct responding.

Particularly during the early

stages of acquisition, stimulus control may be a much more
powerful variable.
next chapter.

More will also be said about this in the

CHAPTER V
TRANSFER
Transfer effects from previous learning have been
studied by psychologists from the time they began to study
learning itself.

In general, the effects of learning A on

learning or performance task B has been studied in terms of
increments or decrements (facilitation or interference) on
task B.

Verbal behaviors have been used as dependent

variables in many such studies.

The principal independent

variables have been the stimuli and responses associated
with tasks A and B.

Thus, on task B, old stimuli might be

paired with new responses, new stimuli paired with old
responses, etc.
Experimental psychologists have been critical of
some work in operant psychology on the grounds that it
ignores the existence of transfer effects (Battig, 1966).
Experimental designs such as those proposed by Sidman (1960)
which include the return of dependent variables to baseline
states, i.e., revei~sibility, have been particularly chided.
These disagreements seem to result from certain
differences in the outlook and methodology of the two groups.
Some expei'imentalists have been interested in learning as a
process occurring within the organism.

Transfer experiments

have been designed to provide information about such internal
81
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processes as retention, forgetting, or memory traces.
Operant psychologists, on the other hand, have been
interested in overt behaviors, and in the effect of various
conditions on behaviors.

Their dependent variables are not

looked on as a source of information about internal
events, but as a source of information about the effects of
events in the environment.
Transfer effects studied by experimentalists are
often small and temporary.

Operant experiments usually

program contingencies sufficiently powerful to overcome
small, temporary effects.

The occurrence or nonoccurrence

of behavior A in situation B, rather than the effect of
behavior A on behavior B, is likely to be of interest to
operant psychologists.
ent.

The two approaches are quite differ

Battig's criticism of Sidman designs as sloppy ver

sions of his own seems unjustified.
The results of the different approaches to transfer
have not been particularly conflicting.

The importance of

discriminative stimuli, other things being equal, has been
pointed out by both.

Reinforcement effects are often

ignored by the experimentalists.

Both groups have pointed

out that maximally effective conditions for original
learning do not guarantee transfer.

Battig (1966, p. 232)

suggests that such conditions might impede transfer.
Operant psychologists again focus on differences in the
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conditions under which original learning and transfer are to
occur.
Behavior modifiers have learned that the assumption
cannot be made that newly established behaviors or behavior
rates will transfer.

There is evidence that they will not,

unless conditions A and B are sufficiently similar in terms
of discriminative and reinforcing stimuli and the con
tingencies under which they are delivered (Wahler, 1969).
Transfer of Verbal Behavior
Speech is a behavior that has traditionally been
considered to be under the control of internal events.
Moreover, correct speech is likely to be reinforced by
listeners whenever it occurs.

For these and perhaps other

reasons, the transfer of newly acquired speech has often
been taken for granted.
Some failures of transfer do, however, occur in this
area.

Elective mutism in otherwise normally speaking

children is an example (Straughan, 1968).

It has been

necessary to teach generalization as part of programs for
speech acquisition by psychotic and echolalic children
(Lovaas, 1968; Risley and Wolf, 1968).

The techniques used

to generalize speech often include instruction of parents in
the training procedures (Risley, 1969; Risley and Wolf,
1968; Sloane et al., 1968).

Brightly colored aprons were

worn by trainers and mothers in laboratory and home speech
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training sessions in the program developed by Sloane et al.
(1968).
At a time when many hundreds of correct speech
responses had been made and reinforced in the training
sessions, little transfer of Bonny's correct speech to nontraining situations was evident.

Some failures of transfer

of newly acquired speech were quite striking.

For example,

at one stage of training Bonny was reinforced with candy
contingent on the phrase I want candy.

During Session 42,

Bonny spontaneously said, "I want candy."
and praise were delivered.

A piece of candy

Bonny then picked up a small

toy monkey and said "for" the monkey, "Me cah-tih duh," a
phrase typical of the twin language.

The trainer replied

that this was no good, and asked her how the monkey would
have to ask to get candy.

Bonny then said, "I want candy."

During Session 43, the following exchange occurred.
Bonny: Candy.
Trainer: What would you have to say to get me to give
you some?
Bonny: I want candy.

(Reinforced)

Immediately afterwards, Bonny indicated that she could not
respond to the next S'0 dispensed because of, "Gah-gee in
my," i.e., because of candy in her mouth.
Trainer: What's in your mouth?
Bonny: Candy.
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The study of stimulus control reported in Chapter IV
was, in many respects, a study of transfer effects.
additional study is reported in this section.

An

Records were

kept throughout the eight months training period of the _S's
speech during verbal interactions with the teacher and
trainer.

An attempt was made to note the effect of a number

of treatment conditions on the production of newly acquired
correct speech (i.e., of transfer) in these situations.
Method
Data were tape recorded verbal interactions between
the

and the teacher or trainer.

These interactions were

initiated several days before the first training session.
An interaction was scheduled with the teacher on almost
every school day.

Field trips or other special activities

sometimes made an interaction impractical.
Teacher interactions were held in a small art room
directly adjacent to the Laboratory Classroom.

Sessions

were usually held just before the end of the school day,
although they were occasionally scheduled at an earlier
time.

The teacher told the S_ that it was "time to come and

talk to me."

The door to the art room remained closed

during interaction sessions, which were timed with a stop
watch to last for three minutes.
The topics of the conversations varied widely.
times pictures or books were present.

At

These materials also
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varied widely.

No limitation was placed on the content of

the interactions.
Interaction sessions with the trainer were similar
in most respects, but they took place in the training room
during, just after, or instead of regular training sessions.
Design
The design used was based on those proposed by
Sidman (1960).
replication.

Principally, it consisted of intrasubject

This was approached in two ways.

First,

reversals were included in which independent variables were
introduced, removed, and reintroduced, to assess their
relationship to dependent variables.

A number of different

responses were used as dependent variables.

However, all

dependent variables were subjected to all treatment condi
tions simultaneously.
In addition, parts of the experiment were replicated
by a second experimenter, using the same conditions in a
different setting during overlapping time periods.
Recording and Reliability
All tape recorded three minute interactions were
transcribed verbatim.
parts:

Transcripts were arranged in three

(1) experimenter (IS) verbalizations which served or

could have served as SDs for
to the S> and (3)

responses; (2) IS responses

responses, consisting of an utterance or

several utterances made without pausing.

Subsequent
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utterances, made after pausing, were scored as separate
responses.

As much of the S_* s speech was unintelligible,

this was more practical than trying to score words or
sentences produced.
The following tallies were then made from the
transcripts of the ^S's verbal behaviors:

(1) number of

responses made; (2) number of correct words; (3) number of
different correct words; and (4) number of correct words
not previously produced in teacher interactions.
In order to be called correct, completely correct
articulation of a word was required, e.g., dog not doh,
candy not canny. or book not bok.
A correctly articulated word was counted as a
correct word every time it was produced.

Thus, if the _S

said, "Dog, dog, dog," three correct words would be tallied.
However, the word dog would be counted only once in the
tally of different correct words, no matter how many times
it was produced within a given interaction.

The words yes

and no_ were not scored as correct words even if correctly
articulated.
Verbal behaviors of the Es were tallied as to (1)
SDs delivered, (2) responses made, and (3) number of times
praise was dispensed.
Estimates of per cent agreement were calculated
separately, in the manner previously described, for every
response class recorded.

These included the number of SDs
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delivered by the E, number of 13 responses, number of times
the IS delivered praise, total responses made by the S_,
number of correct words produced by the _S, and the number
of echoic and correct echoic responses made by the S_.
Eleven protocols originally made by the trainer were
selected at random, five from teacher interactions and six
from trainer interactions.

Four different recorders each

listened to one or more taped .interactions and indicated
their agreement or disagreement with the protocols as
written, in each of the response classes listed above.

No

disagreements were recorded for praise dispensed by Es, or
number of echoic and correct echoic responses made by the
_S.

Per cent agreement in the other response categories

ranged from 86 to 100%, with mean per cent agreement in each
category above 96% for the teacher interactions and above
94% for the trainer interactions.
Treatment Conditions
Six treatment conditions were introduced over a
period of eight months.

Each condition is described below.

In Table 4 are shown the sequence and duration of all
conditions and the number of teacher and trainer inter
actions held during each.
During Baseline. no attempt was made to generalize
newly acquired correct specch.

Baseline began just prior to

the start of the training program described in Chapter II.
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Table 4.

Schedule of Treatment Conditions and Interaction
Sessions

Duration

Number of Sessions

Teacher

Trainer

Teacher

Trainer

10/9-1/13

10/9-1/13

22

6

1

1/15-2/18

1/15-2/18

18

2

2

2/24-4/13

2/24-4/17

12

5

3

4/17-5/13

4/20-5/8

14

12

4

5/14-5/20

5/11-5/20

5

8

5

5/21-5/29

5/21-5/29

7

7

Condition
Baseline

The contingencies used in the classroom relative to the S's
speech during Baseline are also described in Chapter II.
Briefly, the teacher was friendly, and tried her best to
understand what the

communicated to her.

She did not

differentially reinforce or prompt correct speech.
The teacher frequently provided tacts for the _S, as
well as for other children in the classroom, e.g., "That's a
buffalo," "Up on top," etc.

However, these were never

delivered as S°s for echoic i-esponding.

Both correct and

incorrect speech by the S_ received intermittent social
reinforcement during Baseline.

However, correct speech was

rare (see page 37 for an example of the S's speech in the
classroom during this period).

It may have been that

correct rnands were more likely to be reinforced, but the
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_S's skillful use of gestures usually produced comprehensible

mands.
In the training sessions during Baseline, the
trainer, in addition to delivering numerous SDs for correct
speech and reinforcing correct responses, gradually shifted
toward the differential reinforcement of correct speech
typical of Condition 3.
In the three minutes interactions, however, both
teacher and trainer accepted any verbal response and
occasionally delivered brief praise either for correct
speech or for meaningful, appropriate responses, even though
not correctly articulated.

In other words, the Baseline

condition described for the classroom was maintained in the
three minute interactions.
Condition 1 was the same as Baseline in every
respect except that texts were used as SDs for verbal
responses during brief test sessions in both the training
and classroom settings, during this condition only.

The use

of texts was described in Chapter IV.
In Condition 2, new contingencies were introduced
into the classroom and maintained there for the remainder of
the school year.

The differential reinforcement and

prompting procedures used were described in detail on
pages 35-36 of Chapter II.
Written information on these contingencies and
instructions as to their use were given to the teacher and

91

assistant teachers.

Additional instruction, demonstration,

and feedback on their administration of the contingencies,
were also given.
During the three minute interactions, however, both
trainer and teacher continued the Baseline procedure.
Training sessions continued as usual.
Condition 3 was the same as Condition 2 except that
the contingencies introduced into the classroom during
Condition 2 were extended into the three minute interaction
sessions by both E_s.
In the interaction sessions, application of the
classroom contingency package became somewhat more concen
trated.

Three pilot sessions were run.

Because of the

difficulty of regulating the number of prompts delivered, it
was decided to deliver the maximum number of prompts
commensurate with the conversational structure of the
interactions.
In Condition 4. the procedures followed in Condition
2 were reinstated while in Condition 5 the procedures of
Condition 3 were once again used.

In Conditions 4 and 5, an

attempt was made to replicate effects previously produced by
Conditions 2 and 3.
As can be seen from the description of the treatment
conditions, the independent variables included (1) effects
of training, i.e., original learning; (2) use of texts in
test sessions; (3) contingencies of differential attention
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and prompting for correct speech and the introduction of
these contingencies, progressively, into training, the
classroom, and the three minute interaction sessions.
variables could also have affected the results.

Other

These were

maturation, other leai'ning outside of training, situational
factors at home, behavior of the twin, effects of peers,
variation in daily activities, differences in content of
conversation and mate.r.ials used in the interactions, and
experimenter differences, among others.
Reinforcement
As a pupil in a behavior modification classroom,
the _S was reinforced daily for a variety of appropriate
behaviors with praise, food, tokens, privileges, etc.
Although it was originally hoped that reinforcement obtained
by the

in the classroom v/ould increasingly be contingent

on her appropriate speech after the introduction of Condi
tion 2, a program of token reinforcement for elimination of
thumb sucking (described in Chapter II) was instituted at
about the same time.

The _S received copious reinforcement

under this contingency.
be said that the

Therefore, although it can safely

was increasingly reinforced contingent

on correct speech after the onset of Condition 2, reinforce
ment contingent on other behaviors v/as not controlled.
Reinforcement procedures in training have been
described above.

An intermittent schedule of social

reinforcement was established and maintained in training
throughout the school year.

No systematic changes in amount

or kind of reinforcement dispensed in training took place,
except for the use of candy during some sessions.
Only social reinforcement was delivered during three
minute interactions.

It was tallied in two ways, (1) the

number of responses made by the E to S verbalizations, and
(2) the number of E responses containing praise, such as,
"Good," "Right," etc.
Tact and Echoic Responses to Test'Cards
An attempt was made to estimate, under more standard
conditions, changes in the _S's tact and echoic behaviors as
a function of training.

A set of 18 picture cards was

constructed for this purpose.

Pictures were cut from school

workbooks and pasted on blank white 5" x 8" index cards.
Pictures included a ball, bird, boat, books, box, boy, cat,
couch, duck, fence, girl, goose, hand, hat, lamp, pig,
sheep, and train.

Pictures were selected to offer some

variety in difficulty of articulation and in the speech
sounds necessary for correct production.

Tacts appropriate

for some of the pictures were taught in training, others
were not.
The teacher and trainer each presented the set of
cards once monthly except for March, between October 1969
and May 1970.

Cards were presented by the teacher just
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prior to the three minute interactions, and by the trainer
just before regular training sessions.
one by one.

Cards were presented

Prior to the first card, the instruction, "Tell

me the name of each of these," was given.

The instruction,

"This time I'll say the name of each one and then you say it
after me, just like I did," was then given and the cards
were presented a second time.

All responses were tape

recorded and transcribed verbatim.
followed by brief praise.

Correct responses were

Incorrect responses were followed

by, "Um hm," or the next card was presented without comment.
Reliability.

Estimates of agreement were obtained

for four presentations of the test cards, three by the
trainer and one by the teacher.

Except for two responses

partially obscured by noise on the tape, of which one
recorder was not sure, no disagreement occurred.

No further

reliability checks were made.
Results
Examples are given below from teacher and trainer
interactions with the _S.

The techniques of prompting used

in Conditions 3 and 5 are illustrated in two of the excerpts
(April 22 and May 25).
Teacher Interaction, October 15, 1969 (Baseline).
Teacher (T):
that?
S:

No.

What is this?

(No response).

You like
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T:

You don't?

Why not?

(No response).

What's

happening?
_S:

Bar-wow.

T:

What?

They're going out?

What else?

(No response)

Hm?
_S:

Ar-rah.

T:

Hm?

S_:

Wah.

T:

What?

_S:

Wah-too.

T:

The frog:

_S:

A-ha-ha-ha-ha-ha.

T:

What do you see?

_S:

Baby.

T:

Yeah.

a-ha-ha-ha-ha-ha.

Wah-too, dah.

OhI Oh, look.

What about over here?

(No response)

Hm?
_S:

Bih-gah.

(Gestures)

T:

You want to look at that?

S^:

Yeah, oh heah.

T:

What?

_S:

Bah-tah.

T;

Yes, she wants to get the butterfly.

What's she doing?

she will?
S:

No.

T:

No?

S:

Buh wah-dee.

What's this?
(Gestures)

Do you think
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T:

You do?

What is that?

S.:

Kie.

T:

Good girl, a kite.

S_:

Kie.

T:

Yeah.

_S:

Yeah.

T:

You're right I

Oh, look.

You think the kite's on the end of that?

Teacher Interaction, April 22, 1970 (Condition 3).
T:

What?

_S:

Do y'have?

T:

I.

S:

I.

T:

Have.

S_:

Have.

T:

The.

_S:

The.

T:

Watch.

S_:

Wat.

T:

I also have something else for you.

S:

Tha?

T:

What.

_S:

What.

T:

You know how to say that.

_S:

What is that?

T:

What is that?

Well, you know what that is.

_S:

School book.

T:

That's right, it is, it's a school book, and I have
a very special place marked for you to look at.

I

want you to tell me what you see.
JL:

School.

T:

Good, Bonny.

I'
ll

Uh, buh.
Go ahead.

S:

Bus.

T:

School.

S:

School.

T:

Bus.

S:

Bus.

T:

Is.

S:

Is.

T:

Yellow.

s:

Yehwoh.

T:

That's right.

What's happening at school?

Trainer Interaction, November 19, 1969 (Baseline).
In this excerpt the

was "reading" a book she had brought

from the classroom.

The book, Brown Bear, had been read to

the children several times.
Trainer (Tr):
_S:

O.K.

New booh, gah may.

Tr: O.K., you show me the book, tell me about your book.
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S_:

Baah beh, you see.
be-ah me.

Bow beh, you see.

I see orie

Orie-bay, orie be-eih, you see.

I see

way-gah, yah-me.
Tr: How about that?
_S:

Way-gah.

Boo ho yah-me.

Boo ho.

Tr: Who colored that?
_S:

Me.

Tr: That's nice coloring.
S_:

Boo ho, boo ho, you see.

I tee gee fay-ah me.

fwah, geenee fwah, you see.
yah-me.

Geen

I see purple gi-gi

Yeah?

Tr: Uh huh.
Trainer Interaction, November 24, 1969 (Baseline).
Tr: Would you like to look at your new book?

What

color, what color do they have here?
jS:

Pink.

Tr: Pink?

Good girl.

What color is my key?

Ray.
Tr: Red.
S^:

Rick.

See?

Tr: Yeah, that's a baby fox.
that's a nut.
_S:

Rie here?

Tr: That's a squirrel.
S:

Yeah?

That's a baby fox and

99

Tr: Um hm.
_S:

And what does he have?

Nuck.

Tr: Nut.
S_:

Das dah?

Tr: That's a baby wolf.
S_:

Wolf?

Tr: Uh huh.
S_:

Dah?

Tr: That's a baby woodchuck . . .
Trainer Interaction May 25, 1970 (Condition 5).
_S:

Why Betty come today?

Betty why come todeh?

Betty

not know today.
Tr: She didn't?
you tell her?
_S:

How do you know?
Who told her?

My mother.

Tr: Oh, your mother.
S:

My.

My.

Tr: Mother.
_S:

Mother.

Tr: Told.
S:

Told.

Tr: Betty.
_S:

Betty.

Tr: You go to Bonny's school.
S:

Oh oh I

(No response).

Did
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Tr: What did your mother say?
S^:

Urn, Betty, tie.

Tr: Time.
S^:

Uh-huh.

Now today you going to Bonny's school

today.
Tr: Today.
S:

What did Betty say?

No!

Tr: No ?
_S:

Oh.

I.

I.

Tr: Don't.
_S:

Don't.

Tr: Want.
S_:

Want.

Tr: To.
S_:

To.

Tr: Go.
£>_:

Go.

Tr: To Bonny's school.

And then what did your mother

say?
May-uh in beh stay no go to school.
Tr: If.
_S:

If.

Tr: You.
S.:

You.

Tr: Don't.
S:

Do n't.
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Tr: Go.
_S:

Go to school, in bed.

Tr: You.
S^:

You.

Tr: Stay.
_S:

Stay bed.

Tr: In bed, uh huh.
Effect of Training
Figure 11 shows the number of correct tact and
echoic responses made to a set of pictures in a standard
situation over an eight month period.
responses were possible.

Eighteen correct

The results show a steady increase

in number of correct responses.

A greater increase is shown

for echoic than tact responses, however.

There was very

little difference in the number of correct responses made
as a function of experimenter in this situation throughout
the test period.

Although no assurance can be given that

variables other than training did not contribute to these
results, they demonstrate a steady increase in the S_'s
response capability.
Baseline data reflected the results of training
uncontaminated by other treatment conditions.

This does not

imply that the remaining data did not include effects of
training, since training continued throughout the period
covered by the study.

Baseline data are shown in Figures 12
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Number of Correct Tact and Echoic Responses
to Eighteen Pictures

and 13 for three minute interactions with the teacher and
trainer, respectively.

In Table 5, ranges and means for

all S_ response classes in all treatment conditions are
shown.
Very slight gradual increases can be seen in Figure
12 for the total number of responses, number of correct
words, and number of different correct words produced by the
_S in interactions with the teacher during Baseline.
systematic change occurred in echoic responses.

Little

Rates of

increase in cumulative number of correct words added were
fairly stable.

A complete list of the words produced

correctly by the S_ in interactions with the teacher, in the
order added, appears in Table 6.
Turning to the data in Figure 13, collected from
interactions with the trainer, a fairly stable response rate
appears in all recorded response classes during Baseline.
Records were not made of the cumulative number of different
correct words added by the _S during interactions with the
trainer because of the small number of such interactions
prior to Condition 2.
Effect of Texts
Texts were used during training and in brief daily
test sessions.

Data collected in Condition 1 are shown in

Figures 12 and 13.

The data from teacher interactions

showed little change from Baseline to Condition 1.

The
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Table 5.

Condition

Number of Responses During Interaction Sessions

Total
Responses

Correct
Word s

Different
Correct
Words

Total
Echoic

Correct
Echoic

Baseline
Teacher
Range
Mean

25-54
37. 3

3-21
11.8

2-13
7.0

0-13
3.5

0-4
0.8

Trainer
Range
Kean

30-47
37.9

10-43
24.7

6-11
9.1

0-7
2.1

0-9
3.1

Condition 1
Teacher
Range
Mean

29-47
39.2

10-37
20.0

7-18
12.7

0-4
1.1

0-2
0.33

Trainer
Range
Mean

40-48
44.0

22-45
33.5

13-21
17.0

1-5
3.0

1
1.0

Condition 2
Teacher
Range
Mean

23-56
39.1

17-45
31.6

15-26
19.9

0-6
1.0

0-6
0.64

Trainer
Range
Mean

29-46
39.4

33-59
41.6

16-28
24.2

0-6
1.4

0-6
1.4

New Words
Added

0-8
3.3

—

0-8
3.1

—

2-9
5.9

—

Table 5.—Continued

Condition 3
Teacher
Range
Mean

52-99
77.0

39-81
62. 2

27-44
33.8

20-72
53.2

17-56
41.0

Trainer
Range
Mean

63-83
71.6

54-96
73.4

28-52
39.8

35-72
54.8

32-61
47.4

Condition 4
Teacher
Range
Mean

31-46
38.4

27-42
32.2

18-26

0-1

0-2

21.4

1.0

Trainer
Range
Mean

26-56
39.0

34-84
46.4

13-33
25.8

0-12

2.9

1.9

Condition 5
Teacher
Range
Mean

70-91
79.0

46-74
61.1

29-45
36.9

53-73
59.4

34-56
41.8

Trainer
Range
Mean

65-93
76.3

61-86

32-53
42.1

53-83
64.8

39-66
49.6

72.7

0.6

4-12
7.6

1-5
2.8

0-8

3-12
7.3
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Table 6.

Cumulative List of Words Produced Correctly in
Interactions with the Teacher

Interaction
1.
2.
3.
4.
5.

Words Added
see, Mama
I, go, bye-bye
home, Sally, nine, fire, in, two, my, Daddy
baby

6.

7.
8.
9.
10.
11.

a, boy, tongue, eye, sheep
bad
cow, ball, pie
hi, too, down, Mom
shoe, one, four, eight

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

rake, phone
Jane, Jean, candy
Tom, book, cat, Dad
me, is, you, why, bite, tie, hat
three
boat, all, gone, while
old, here, apple, food
Willie, dolly, Patty, buy, gun, pan
toy, right, moon, come, on
red, purple, big, bed, mean
seven, say
die
now, game, happy, monkey, time
many, do, bear, try
know, chair, up, run, raining
king
new, deer
teacher, off, sky
cup, top, pull, pink
bow, feel, frog, show, pick, that, money, done
hand, dog, elephant, where
she, water
don't, tell
sock, none, Peebo, brown, blond, Steve
six, Indian, paint, your, sun
house, how, good, high
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Table 6.—Continued Cumulative List of Words Produced
Correctly in Interactions with the Teacher

Interaction
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

Words Added
stop, store, car
race, duck, cough
oranges, fine, soup, hope, more
what, over, stay, nineteen
rain, Miss Hoecker, dress, girl, table
popcorn, a, b, c, d, wow, a, cookie
work, paint, giraffe, green, ten, hop, eat
guy, Peg, meat, milk
paper, egg, yarn, rock, key, today, hide
f, school, got, turkey, morning, calf, bird
broke, Eddie, fall, look, helper
not, help, turn, it, same
bean, this, hey, name, Gotko
throw, first, night, ice, cream, cone, note,
cold, make
coke, sandwich
hurt, little, teeth, some
are
went, get, park, grass, have, at, cut
back, machine
his, kind, read, wear
Jim, ship, picture, minus, card, pat, fat, bait
ladybug, would, he, kids, bug, will, fly, away
we, the, what, bars, bus, they, out, side, flag,
has, cake, our
coat, cop, truck, people, fire, put, hose, from,
inside, does
had, cupcake, clean, toys, books, hats, seesaw,
watch
with, pickle, fry, apples, dough, nut, doughnut
and, Mommy, looks, like, Mother, did, mouse
sand, nice, cane, for, doll, bigger
cherry, fruit, cheese, pear, grapes
horse, part, ear, ears, foot, leg, am, tail,
hoof, cowboy, lady
jump, box, her, Lilly, head, rose, bud, fun,
said, down
hole, be, going, dance, tree
gave, swing, father, brother, rope, arm
Pam, Pammy, walk, goes
seed, stem, root, birthday, balloon
outside, nurse
shut, take
Grandma
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Table 6.—Continued Cumulative List of Words Produced
Correctly in Interactions with the Teacher

Interaction
83.
84.
85.
86.
87.
88.
89.

Words Added
face, don't, funny
pancake, owl, nest, stick, boat, noise, tooth,
loose, pop, birds
sleep, orange, juice
goat, man, fell, dumb, pig, piggy, fish, bowl,
bath
zoo, point, donkey, laugh, doggie, Lucy, sad,
knife
can, hair, team, thirty, sell, air
by, self, sign, saw, board, can't, very, these,
took, their, play, way
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number of responses appeared to level off somewhat, while
number of correct words and different correct words main
tained a gradual rate of increase.

Echoic and correct

echoic responses decreased slightly, while the number of
different words added per session remained about the same.
Only two interactions took place with the trainer
during Condition 1.

As can be seen in Figure 13 and from

Table 5, an increase occurred in all response classes except
for correct echoic responses.
Effect of Classroom Contingencies
During Condition 2, the introduction of new con
tingencies into the Classroom substantially increased the
number of correct speech responses produced by the _S in the
classroom, as well as the number of such responses rein
forced daily.

However, no large changes occurred in any of

the response measures recorded during three minute inter
actions with the teacher or trainer.
In Figures 12 and 13, results obtained in Condition
2 can be compared to those of Condition 1 and Baseline.

In

interactions with both Es, a levelling off occurred in total
number of responses, while number of correct words and dif
ferent correct words retained a gradual rate of increase.
No change was seen in either category of echoic responses.
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Effect of Contingencies in Interaction
Sessions
During Conditions 3 and 5( the new contingencies
were used by both Es in the interactions sessions.

The

effect of this procedure can also be seen in Figures 12 and
13, where the results are presented for teacher and trainer
interactions, respectively.

Large increases occurred in

frequency of every response measure during Conditions 3 and
5.

Particularly striking were increases in numbers of

echoic and correct echoic responses, which had remained at
or near Baseline levels.

Within Conditions 3 and 5,

response rates not only rose, they assumed much steeper
rates of increase.
During Condition 4, the contingency package was
removed from the interaction sessions but maintained in the
classroom as usual.

Responses made during interaction

sessions by the _S in Condition 4 very much resembled those
produced in Condition 2.

One exception seems to have been

echoic responses during trainer interactions, which remained
slightly more frequent in Condition 4, although nowhere near
as frequent as in Conditions 3 and 5.
An atypicallv high number of correct words was
obtained during one trainer interaction session in Condition
4.

On this day, the _S told the trainer the story of "The

Three Dears."

This story repeats many easily articulated

words, such as Mama Dear, Papa Bear, etc.

No corresponding
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increase was seen in the number of different correct words
during the same interaction.
Behavior of Experimenters
Verbal behaviors of the Es during three minute
interactions were tallied in two categories, SDs presented
and responses made.

The number of times praise was dis

pensed during each interaction session was also tallied.
The means of these three classes of behavior are shown in
Figure 14 for each treatment condition.
The Es administered each treatment as specified.
They did not try to keep counts of their own verbal
behaviors during interaction sessions or to dispense some
particular number of S^s, responses, or incidents of praise.
Nevertheless, the behaviors of the two Es in these categories
were quite similar.
As can be seen in Figure 14, the greatest variation
across conditions occurred in the number of SDs delivered.
This was fairly stable during Baseline and Conditions 1, 2,
and 4, but it more than doubled during Conditions 3 and 5.
It will be recalled that Conditions 3 and 5 introduced the
delivery of SDs for echoic responding.
The mean number of IS responses showed, if anything,
a drop in total response frequency during Conditions 3 and
5.

Frequency of E praise ranged from 0 to 13 incidents per

interaction.

Again, Es differed little in mean number of

s
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times they praised during interaction sessions.

A rise

occurred in praise dispensed during Conditions 3 and 5, but
the increase was small.

Teacher praise during Condition 3

and Trainer praise during Condition 5 failed to rise above
levels established during previous conditions.
In Conditions 3 and 5, all praise was contingent on
correct _S responses, while during other conditions it was
contingent on either correct, or appropriate or meaningful
S_

responses.

Therefore, although the amount of praise

delivered was not much increased when new contingencies were
introduced into the interaction sessions, the amount of such
praise contingent on correct S_ verbalization did increase
somewhat.

It can be seen, however, that the main differ

ences in E_ behaviors acorss treatment conditions was in the
number of S^s delivered either than in the number of
responses or the amount of praise.
Discussion
The results show the effects of a number of
variables.

Response rates during all conditions, but

particularly Baseline and Conditions 1 and 2, show the
effects of training.

Results obtained during and after

Condition 2 may also include the effects of introducing the
contingency package into the Classroom.

These transfer

effects were guite limited, however, when compared to those
produced in Conditions 3 and 5 by introducing into the test
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situations the contingencies under which original learning
had occurred and which had previously been shown effective
in controlling the dependent variables.
Day to day variation in situational variables may
have accounted for some of the variance seen in the data
within conditions.

These included the materials and topics

of conversation used in the interactions, as well as many
other factors in the lives of the _S and E_s.

However, these

and other variables, such as maturation, e.g., were insuf
ficient to overcome the main treatment effects produced by
increasing stimulus control and tightening reinforcement
contingencies in the interaction sessions.
During the course of the study, the S^'s echoic
repertoire and her ability to make correct novel echoic
responses increased.

The steep rise in cumulative number

of different correct words added during interaction sessions
in Conditions 3 and 5 were largely the result of correct
responses to SDs for echoic responding.

When such SDs were

withheld in Condition 4, very little echoic responding
occurred.

As illustrated in the excerpts presented, the

_S1 s nonechoic speech also showed marked improvement in later
cond itions.
Only minor differences occurred in the behaviors of
the two Es, and these were insufficient to overcome the
major treatment effects.

The similarity of overall results

obtained by the two JIs bolsters the contention that stimulus
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and reinforcement control produced the transfer effects
found.
The teacher consistently had more daily contact with
the _S than did the trainer.

On the other hand, the trainer

was more familiar with the S's echoic repertoire and, as
part of the original learning situation, the trainer should,
if anything, have produced enhanced transfer effects.
Comparison of Figures 12 and 13 shows that this was so for
most response measures.
Occurrence of transfer effects most likely repre
sents a transfer not so much of behaviors as of conditions
known to control the production and rates of the behaviors.
A failure of transfer to occur probably represents a failure
to provide discriminative and reinforcing stimuli which
adequately control the behaviors.

As reinforcement is

usually held constant in experimental transfer studies, lack
of positive transfer can be thought of as inadequate
stimulus control.
Again, on the basis of the data presented, it seems
appropriate to conclude that, other things being equal,
verbal behavior is largely under stimulus control.

This in

no way denies the powerful effects of reinforcement
variables, but it does focus attention on another, somewhat
neglected but extremely important set of stimulus variables.
Finally, the results indicate that it cannot be
assumed that newly acquired speech behaviors will transfer,
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in and of themselves, to new situations.

It seems important

to provide for the transfer of a contingency package which
has successfully demonstrated its control over the new
behaviors.

The procedure of instructing parents in the use

of training techniques seems very well suited to this task.
This is certainly not always done in the course of tradi
tional speech therapies.

Care should also be taken to

extend instruction to the child's classroom teachers in
those cases where transfer of newly acquired speech to
classroom settings is required.

CHAPTER VI
GENERAL CONCLUSIONS
The training program developed and applied in the
course of the present study was successful in establishing
intelligible speech in a six year old child, and trans
ferring newly acquired speech to settings outside of
training.

The behavior technology adopted was similar to

that used in a number of other speech acquisition programs,
such as those cited in Chapter I.

The success reported

here therefore constitutes an indirect replication of these
other investigations and, as such, further establishes the
generality of the techniques.
Progress in applied science can and does occur
before all possible data and all possible theoretical
interpretations are available.

However, the growth of an

effective applied science strengthens, at least for a time,
the model or theory from which it is derived.

Each

successful application of behavioral training to problems
of human speech provides support for the model of human
verbal behavior proposed by Skinner.

It seems likely that

continued and extended application of a methodology based
on the Skinnerian hypotheses will prove fruitful to
practitioners of speech therapy, and will, in return,
119
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provide a continued basis for interest in the principles of
behavior set forth by the model.
Stimulus Functions
An intermittent schedule of social reinforcement
sustained thousands of verbal responses of increasing
complexity by the S of the present study.

Experiments

demonstrated that in the absence of social reinforcers
contingent on correct responding, such responding decreased
markedly.

The failures experienced by some individuals in

using behavior technology may in large part be due to
failure to provide sufficient reinforcement, or to maintain
effective contingencies.

In particular, the reinforcing of

behaviors incompatible with desired behaviors, even if quite
unsystematic, could potentially disrupt program outcomes by
increasing the frequency of unwanted behaviors.
The role of stimulus control in the production of
human verbal behavior has been neglected in favor of rein
forcement explanations.

Brigham and Sherman (1968)

attributed echoic responding to nonreinforced Russian words
to either conditioned reinforcement or a lack of
discrimination by the Ss of reinforcement contingencies.
A similar experiment was recently reported by Burgess,
Burgess, and Esveldt (1970).

These authors explained echoic

responding by two _Ss to nonreinforced Spanish words as
possible functions of conditioned reinforcement,
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instructions, coincidental stimuli (i.e., experimenter
effects), or lack of conditional stimulus generalization
(Ss failed to discriminate stimuli followed by reinforcement
from nonreinforced stimuli).
A simpler explanation would be stimulus control of
echoic responding by the S^s dispensed, in the presence of
an intermittent schedule of reinforcement.

Experiments

reported in the present study show that such stimulus
control can be quite powerful.

As long as SDs are present,

their function should not be ignored.

Nor can it be assumed

that stimulus control will inevitably be weaker than rein
forcement control of verbal behaviors.

Indeed, the opposite

might well be true in many situations.
No amount of reinforcement delivered on any schedule
will eventuate in the acquisition of language by a child.
It is this potential failure of shaping a child's spontaneous
vocalizations into some semblance of complex human speech
that is so avidly pointed out by critics of operant explana
tions of verbal behavior.

The S^s present in the environ

ment of the young child undoubtedly have important functions
in his acquisition of the speech representative of his own
verbal community.
Verbal behavior can perhaps best be thought of as
under the complex, probably interacting, control of both
discriminative and reinforcing stimuli.

Fortunately, this

thought can be translated into experimental procedures.

A
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straightforward investigation of the role of discriminative
stimuli in controlling echoic and other forms of verbal
behavior is indicated.

Particularly with respect to echoic

behavior, stimulus control may prove a more direct explana
tion of experimental results than constructs such as condi
tioned reinforcement or generalized imitation.
Experimenter effects, or the inadvertent delivery
of discriminative stimuli or reinforcers, are obviously very
possible in this kind of research.

It now seems evident

that such effects cannot be ignored in any research in
behavioral science (Rosenthal, 1966).

The use of more than

one experimenter, or of other control methods, is therefore
indicated.
Remediation of Language Deficiencies
Some children do not acguire sufficient skill to
successfully manipulate the complex verbal stimuli presented
by schools and other social environments.

Some of these

children are bilingual, but many others are not.

Insuffi

cient skill in language has been found more frequently in
twins than in singletons, as was mentioned.

Within the twin

group, and in most other groups of children as well,
language deficiencies are strongly associated with lower
socioeconomic class status.
There seem to be two major approaches toward
remediation of such language deficiencies.

One attempts to
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replicate in the child's school environment, conditions that
are thought to be ideal for initial acquisition of language
by very young children.

For example, any verbal behavior of

the child may be reinforced, and abundant verbal stimuli are
provided, particularly those related to pleasant or inter
esting events in the child's life.
The other major approach assumes that the child is
similar to the learner of a foreign language, and language
lessons and drill are provided at certain special periods
during the school day, while much of the child's remaining
language experience remains in his preferred tongue.

The

production by the child of this preferred language has also
sometimes been punished as part of such programs.
The language lessons given usually begin at the
level of simple whole words.

With the exception of some

newly developed programs, such as Distar, little attention
has been given to the child's ability to make simple audi
tory discriminations, or to the acquisition of an echoic
repertoire.

Transfer fx'om the lesson situation to the

child's daily life has usually not been taught.

The

importance of teaching transfer in a preschool setting for
language deficient children has been pointed out by Hart and
Risley (1968).

In this investigation, children acquired and

produced descriptive adjectives in a lesson setting but
failed to use these verbal behaviors in free play until
stimulus and reinforcement control was introduced into the
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play setting.

Results of the present study also support

the conclusion that contingencies must be established to
produce transfer of newly acquired speech behaviors.
Programs for remediation of language deficiencies in
children should take into consideration all available
information on how children acquire language at different
stages of their development.

At present, this would indi

cate incorporating into such programs an assessment of the
child's existing verbal repertoire and the initiation of
remediation at a level indicated by such an assessment.

No

assumption should be made that if abundant verbal stimuli
are introduced into the child's environment, echoic, tacting,
or other verbal behaviors will be produced by the child.
Such behaviors may first have to be established and brought
under stimulus and reinforcement control.

Systematic

reinforced practice should be provided for acquisition and
elaboration of the verbal repertoire.

Extension of training

into the child's natural environment should be included in
the program.

Many aspects of school and home environments

lend themselves to such an extension of verbal training.
These range from the labeling of prized objects or activi
ties to the serving of alphabet soup.

Parents should be

instructed in training techniques, especially in the rein
forcement of the child's correct speech.
Modeling accompanied by guided observation has been
found to be an effective method of parent instruction
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(Martin et al., 1970).

In the months following the study

reported here, home training sessions were scheduled for
both twins.

The mother was invited to participate in these

sessions, but she initially declined.

However, after the

second home training session, the mother showed the trainer
a large number of flash cards she had prepared, and she
demonstrated her use of the cards with the twins.

On her

next visit, the trainer brought the mother a large sack of
gum drops, "For you to use as rewards in your lessons."
Extension of training into the home has been a difficult
aspect of many remedial programs adopted by school systems.
Research is needed on the most efficient and effective ways
of accomplishing this important program goal.
Effects of Prior Evaluations
Prior evaluations of the ability, "mental function
ing," personality, or potential of children such as Bonny
are often contradicted by careful assessment and remediation
of behavior deficiencies.
by Martin et al. (1970).

Several such cases are described
The damage done by some profes

sional evaluations of children, whether made by psycholo
gists, psychiatrists, physicians, social workers, speech
therapists, or whoever, can hardly be underestimated.
Placement of such children in classes for the educable
retarded, when they are potentially capable of functioning
successfully in regular classrooms, is but one example.
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Much damage to a child also may occur if his parents, as a
result of the evaluation, lower their expectations for him
and decrease the demands they make on him to learn, and to
perform age- and sex-appropriate behaviors.
In Bonny"s case, the diagnosis of impaired mental
ability, which later proved incorrect, led her family to
withdraw from contacts with social agencies and to develop
hostile attitudes towards school personnel.
unusual response, however.

This may be an

"Impairment of mental activity,"

"brain damage," "hyperactivity," or other such labels are
often used by parents to explain a host of inappropriate
social behaviors performed by their children, when most of
these behaviors may actually be a function of reinforcement
contingencies maintained in the home.

On the basis of

diagnoses such as these, parents may feel that they have
less personal responsibility for the child's behaviors and
future development.
Unfortunately, such diagnoses also find their way
into written reports that follow children about from agency
to agency and from school to school.

Teachers also may

alter their behaviors toward the child in ways that are not
useful to his full development.
It would be much more helpful if those who assess
young children would specify their findings in behavioral
terms.

If an IQ score was assigned, what behavior deficits

were responsible for a low score?

Evaluators should state
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which behaviors a child does or does not perform under
conditions which should also be specified.
Too often, the conclusion reached after an evalua
tion has been made is that another evaluation should be made
in a year's time.

This seems insufficient if behavior

deficits or deviancies are present.

Behavioral goals should

be indicated to the parents, based on the child's existing
repertoire.

The parents should be encouraged to work toward

the accomplishment of limited next steps, an$] they should be
given information on how to proceed.

If at all possible,

ongoing consultation should be provided.

However, even

without such consultation, parents should be left with
encouragement and some ability to undertake their roles as
the child's principal teachers, rather than his passive
custodians.
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