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Recently, much attention has been given to the autistic
child. The diagnostically critical behaviors exhibited by
‘the autistic child can be described as stereotyping, bizarre,
self-stimulating behavior, epitomized by severe speech defi-
cits. AllTthough the autistic apparently possesses the
structural capacity for language, some fifty per cent are
rute (Rimland, 1964).

A highly speclalized set of techniques has been devised
to establish verbal behavior in mute aucistic children.
These technigues have been used extensively by Lovaas and
his associates (Lovaas, 1966, 1968). In this study, an ex-
plicit program of operant conditioning, as mentioned above,
was employed. In addition, an attempt was made to provide
seszsions in which a modified version of the Mowrer imitation
paradigm was in effect. The theoretical 1m1tation model ad-
vansed by Mowrer accounts for speech development within a
Learning theory framework. It is consistent with reinférce-
ment theory and with the data obtained by Irwin and Chen
(1945, 1946) and Osgood (1953) on speech development. Unlike
mnest accounts of speech development, Mowrer's formulation

offers observable varisbles which can be studied experimentally.



The purpose of this study was to examine the efflcacy
of an ancillary procedure, the Mowrer imitatlon paradigm,
in conjunction with an ongolng generalized iritation pro-
gram., It was hypothesized that the ancillary program would
accelerate the acquisition of vocal imitaztion relative to a
situation in which the generalized imitation procedure was

‘employed alone.

The subject was & six=-year-old autistic girl. It was - - - -~

reported that she never went through a babbling stage and
has been mute for the last six years., The procedure in-
volved many discrete phases in what was a complicated
program. For organizational and elucidative purposes, the
procedure was reported in phases and in the temporal sequence
in which they were enacted. Phases I, II, III, and IV were
concerned with the establishment of eye contact, motor imi-
tation, a non-discriminated rate of vocalizations, and a
discriminated rate of vocalizations, respectively. Phase V-A
was a vocal imitation program employing the generalized imi-
tation procedure. Phase V-B was an automated program
employing the Mowrer imitation paradigm. Phase VI was a
continuation of the procedure of Phase V-A. This phase
served to assess the effects of Phase V-B.

The data revealed that the automated program of Phase
V=B did indeed have an affect on the speed of acquiring
vocal imitative responses, The automated program proved to

be a fine auxiliary program for the generalized imitation
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procedure. The data support the theory of imitation pro=-
posed by Mowrer. Along with the theoretical aspects of these
results, this study has practical adventages for modification
of behavior in the clinical setting. It helps to eliminate
experimenter variability and requires less trained personnel.
Since new corrective techniques could be generated, it would

appear that this area of study merits further investigation.
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AN ANALYSIS OF A PROCEDURE EMPLOYING THE HCWRER
IMITATION PARADIGM IN RELATIONSHIP TO THE
GENERALIZED IMITATION PROCEDURE FOR
ESTABLISHING VOCAL IMITATION

Regardless of what we produce in our vast tethnology,
by far our most important and precious commodity is our
children. It is our concern and mnisery that for various
reasons, voth genetic and environmental, sone of them are
handicapped. BRecently, much attention has been given to
the autistic child. The disgnostically critical behaviors
exhiblted by the autistic child can be described as stereo-
typing, bizarre, self~stimuiating behavior, epitomizedAby
severe speech deficits. Although the autistic apparently
possesses the structural capacity for language, some fifty
per cent are mube (Rimland, 1964).

Many different causes of autism have been proposed.,
Faulty parent-child relations (Bettelheim, 1950), biological
mutations (Kanner, 1943), and biochemical disturbances
(Rimland, 1964) have been offered as answers to the puzzling
problem of autism.

In general, these propositions have been presented in
a very consistent and logical manner, but 1t seems that the
reasons given besy no real relationship to the present sit-

uation. They do not tell uz what we can change in either



the internal or externsl environment of the child to bring-
about new behaviors. Thus far, there are no data to support
any of tnese notions, except the possibility of a biochemi-
oal basis. Vitamin therapy seems to point in that direction,
although 1t is not clear as to the specific effects of the
treatment (Rimland, 1968). This technique has 1ts merits in
the sense of directly manipulating the internal economy of
‘the orgenism to bring about change.

It does not necessarily foliow that the biochemistry 1l1s
the "ecause" of the behavior; moreover, it seems to be a
concurrent aspect of the behavior. It is true that the blo=~
chenistry of a soldier in battle is quite different from
when he 1s at home. But does it follow that his biochemistry
tecguses®™ him to fight? His biochemistry may help him through
the battle, but certainly does not cause him to fight. The.
conditions in the environment affect the behaving organism
internally and externally. Changing the internal components
should be complemented with envirommental changes., We will
not further concern ourselves here with the etiology of
autism, &s there is probably no singlé cause, but rather
multiple causal agents in operstion. What these agents are,
and what their interactions are, are things on which we can
only speculate. (This study is concerned with causes in-
sofar as readily accessible events can be specified and
manipulated and are found to be functionally related to

particular behaviors). It will be the general purpose of



this paper to discuss one approach to the structuring of
the enviromment in a way that will bring about a desired
change in the speech of the aubtistic.

Before methodology is discussed, it will be necessary
to review the rroblem and scan the literature. The basic
assumption made is that speech is learned snd depends on a
fogpacity", which is a structural quality. If a man is to
hit a ball with a bat, he must have access to an arm and a
hand. Also, for a man to talk, he must have lips, tongue
and vocal chords not only present, but functional in terms
of movement.

Harry Stack Sullivan (Sullivan, 1965) spoke of speech
as man's true magic. A child experiences this magical event
when his scunds produce objects which he could not acquire
in any other fashion. The emission of "milk" by a child is
implicitely saying, "Bring me some nmilk," or “i want some
milk," and so on. Verbal behavior allows the speaker to
verform operstions in the world without really performing
them; 1.e., the words are discriminative stimuli for the...
presentation of milk. This cry for milk can briné about
one of two results: 1) A change in the environmment directly
correlated with milk will come about as a result of a medi-
ator intervening, thus producing the change; 2) No one will
intervene and no change will come about as a result of the
emission of "milk". Thus, performing operations in the

world with verbal behavior is dependent on a mediating force.



A child can say "milk" forever, snd if there is no mediator,
no change in the environment will follow. Of course, he -
himself could perform the appropriate movements to acquire
the milk, but this would depreciate and delszte the chief
characteristic and advantage ©of verbal behavior; i.e., that
a speaker can produce a change in the environment without
performing the act himself. Of course, he could say milk
covertly, thereby producing an Sd for hinself to perform
the act. If he carries it out, then he 1s able to be the .
speaker and mediator; i.e., he is able to see himself see
himself and hear himself hear himself, which is defined as
awareness or consclousness by Skinner,

Since this paper is only concerned with the phenomenon
of consciousness peripherily, it will not be discussed
further. It may be noted that Skinnerts rormulation or
verbal behavior can be considered as an epoch 1ﬁ the analysis
of behavior. His descriptions and explanations of how verbal
behavior i{s conditioned and maintained 1s quite simple, yet
accounts for the most highly complex forms of behavior found
in man.

To Skinner, verbal behavior is conditioned ard maine-
tained by the verbal community. However, a vast majority
of language development is not verbal behavior, so he casu-
ally maintains that language development depends on a verbal
community. There is ample evidence to support this notion.

It seems as though the provenance of language was impalrable



for Skinner. The development of language is not a thing,
but rather a multifarious process. There are many finite
components of language development that deserve a finer
analysis both conceptually and experimentalily than the anal-
ysis set forth by Skinner.

Speech is perplexing for the scientist who attempts to

study 1it, because of 1its extremely explesive nature., It is

very difficult to scrutinize all the events that take place. . . .

in language development because of the rapid rate at which
the child acquires words., This characteristic geometric
rrogression lends itself to metaphysical explanations, whidh
have undoubtedly led us astray.

The assumption that speech i1s learned leaves us far
from the explanation of its development. Two pieces of ex-
perimental evidence are pivotal in broadening our perspective,
First, Osgood and his associlates (Osgood, 1953); have shown
that infants employ all sounds of all spoken language when
they enter the babbling stage. Casual observation reveals
that these multifarious sounds very quickly become modified
in predictable ways. Sounds which do not occur in the lan-
guage of the parents occur less frequently and soon disappear
completely from the infant’s babbling repertoire. At the same
time, sounds which are integral to the parents? language
occur with greater frequency and intensity until approxi-
mation of words occurs. Irwin and Chen (1945, 1946) did

excellent pioneer work in this area. They made phonetie
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transcriptions of the vocal patterns of tiny infante at each -
month level. For each age group they counted the freguency
of each phoneme in the English language. Irwin and Chen..
found that from six months until thirty months, the older
the child became, the more closely he approximated the over-
all frequency of each of these sounds in the parental

language.

There is a strong inclination to adhere to a strict re-

Inforcement theory analysis when these data are considered.
As strong social reinforcers, significant others, and es-
peclally parents, offer great amounts of attention when
babbiing first occurs, thus reinforcing babbling and in-
creasing 1ts rate. Parents are impressed by sounds that
resemble words in their language; therefore, they soon offer
differential attention and approval for babbled sounds which
eceur in their language, and, relatively speakihg, neglect
to reinforce foreign sounds. The occurrence of baby's first
word is a signal event in any household. The child receives
lavish attention for this productive achievement. Some re=
searchers have attempted to push this analyzis still further.
In doing so, they must place the parent as a constantly
present mediator who guldes the child across difficult voecal
topographies by selectively attending to closer and closer
approximations to the parent language.

Empirically, this explanation does not coincide with

the interpersonal environment which exists for most infants.
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The child does not learn the language word by word under thé
reinforcing vigilance of his parents. Observation reveals
that in normal language development, few words are learned
ny the direct and contingent intervention of the parents as
reinforcing agents. For the most part, it appears that the
2hild teaches himself to talk when parents are not present
or not paying attention to his vocal productions.

The observation that children generally are theilr own
speech instructors has led to the conclusion by Chomsky and
others (Chomsky, 1966), that speech occurs &s a function of
innate biologlical propensities. Unfortunately, these pro-
pensities, their nature and description, are not dealt with.
Nor can any explanation be offered in nute cases, except to
say that the propensity is missing and the organism is
aberrant. ‘

A vocal imitation model first proposed by ﬁowrer may
be applicable in a more comprehensive and scientific ex-
planation of normal speech development. Mowrert's (1950)
work with teaching birds to talk offers some experimental -
support for his theory. In relating his findings fo humans,
he states: "Rut one must still keep in mind the fact that
a bird talks becasuse and only because such behavior 1s in
one way or ancther rewarding. Initially it is rewarding
to the bird to make and to hear sounds which it has heard
the trainer make in pleasant contexts. At this first level

of performance, words may be saild by the bird without much



reference to the effects they produce. In this respect they
may be compared to the 'habbling' or vocal piay of human in-
fants (p. 693)."

In Mowrer'!s formulation, the infant receives nourishment,
comfort, and other primary reinforcing agents from his parents,
While receiving these primaries he is exposed to the sounds

that the parents typically make as they interact with thelr

child, These sounds become conditioned as secondary rein- .. .-

forcers through repeated paired association with the parent
and his primary reinforcers., At a later time when babbling
occurs, sounds which the child makes that approximate thosé
typically heard in the presence of his parents, will be re~-
inforced by hearing these sounds. In effect, the infant
produces behaviors which are self-reinforcing.

By applying the Mowrer model, a new formulation which °
has many scientific advantages and appears moré comprehensive
can be advanced. It is suggested that babbling first occurs
as an unconditioned phenomenon, but soon increases in inten-
sity and rate as parents offer direct social reinforcement.
At tnis point, a self-shaping function takes place and the
Mowrer model becomes important. At this time, individual-
utterances may occasionally be directly reinforced by parents,
but it is the acquired self-reinforcing quality of sounds
which account for the majority of subsequent speech develop=

ment.,



In teaching vocal behavior to mute autistic children,
the observance of normal trends of speech development has
%een generally disregarded. If the conditions which produce
speech gkills in normal children were satisfactory, then thev
autistic child would not be mute. Since he is mute, it is
obvious that normal conditions which exist in the home have
failed. Consequently, a highly specialized set of techniques
nas been devised to establish verbal behavior in mute autistic
children. These techniques have been used extensively by
Lovaas and his associates (Lovaas, 1966, 1968). They in=-
volve direct contingent reinforcement of appropriate
voéalization. Intensive and consistent one-to-one inter-
action between the chnild and experimenter is required. It
is obvious that the explicit manner in which vocal units are
taught 1is far from recapitulating the conditions which ocecur
in normal speech development. The efficacy of fhis approach
cannot be disputed. Thus far, the data overwhelmingly
support it as the single most potent measure employed in
the specch training of autistic populations.

In this study, an explicit program of operant'con—
ditioning, as mentioned above, was employed. In addition,
an attenpt was made to provide sessions in which a modified
verzion of the Mowrer imitation paradigm was in effect.

It differs from Lovaas! technique in that responses to the
vocal prompt need not approximate the prompt in order to be

reinforced. The topographies of Tresponses are not directly
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reinfoerced. Beinforcement is paired with the sound, thus
making the zound a conditioned reinforcer, Heinforcement
is contingent upon any vocal response, providing it follows
the vocal prompt in close temporal contiguity. What is being
reinforced is the discriminated rate of any vocalization,

The purpose of this study was to examine the efficacy
of an ancilllary procedure, the lMowrer imitation paradigm, in
conjunction with an ongoing generalized imitation program.
It was hypothesized that the ancillary program would acceler-
ate the acquisition of vocal imitation relative to a situation
in which the generalized imitation procedure was employed

alone,

Method .

The subject was a siz-year-old autistic girl. The
parents reported that normal development had been retarded
since birth. She had previousiy been diagnosed aa deaf,
and consequently wore hearing aids for two years without
any apparent results. It was reported that she never went
through a babbling stage and has been mute for the last 31x
years,

Apparatus
Many components of electronic and non-electronic

apparatus were employed in the study.
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During the non~instrumented phases (Phases I, II, III..
v, V-A, Vi), & metronome, a stopwatch, a clock, manual
counters, end a variety of food reinforcers served as the
apparatus.

During Phase V=B, the programmed equipment consisted
of & volce ey, an M & M dispenser, a fiuld dispenser, a
two-way microphone, 'two tape recorders, a probability
randomizer, and an auxiliary amplifier.

EProcedure

The procedure involved many discrete phases in what
wes & complicated program. For organization and elucidative
purposes, the procedure will be reported in phases and in
the temporal sequence in which they were enacted.

Phese I (function)= During this phase, eye contact
was established. The subject'!s deficits were not restricted’
o verbal behavior. In the beginning, it appeared that she
did almost anything to avoid eye contact. The function of
this program was to establish stimulus control, and, more
importantly, 1t was a prerequisite for motor imitation,
which was to be the next phase of the study.

Phase I (procedure)= The subject was placed on moderate
food deprivation and eye contact was reinforced with small
morsels of food. The experimenter issued the prompt, "Look
at me, Dawn", at twenty-second intervals, and if eye contact
was established for three seconds, a reinforcement was de-

livered. After five weeks of a two-hour-a-day, five-day-a-week
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regime, eye contact was occurring with consistency. A metro=-
rnome was get at twanty seconds to provide the discriminative
stimulus for the experimenter to give the prompt.

Phase II (function)= During this phase, motor imitation
was established., A generalized imitation procedure such as
that developed by Baer (1967) and his former students, was
selected to generate motor imitation.
| This procedure has become the standard one to develop
imitation in non-echolalic or non-imjitative children, and
is becoming widely used with autistic children. At this
point, the program was extended to three hours a day, seven
days a week, and continued in th;s manner for five months,
The function of this phase was'to ensure stimulus control,
and it also served to facilitate vocal imitation.

Phase II (procedure)= The experimenter would say,

"Look at me, Dawn". If eye contact was establiéhed, the
experimenter introduced a prompt by saying, "Do this", and
giving the motor prompt of raising his arm, thus serving as
a model to be imitated. If the response was imitated, food
reinforcement quickly followed. The prompts were issued at
fifteen-second intervals. Baseline was taken on four motor
regponsges which were found to be given at zero per cent.

(Since none of these responses were in her repetoire,
the procedure entalled elaborate shaping and fading techniques.
With the first motor response chosen, the arm raise, the

experimenter issued the prompt and at the same time raised.
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the subject!s arm with nis free hand, providing an extra
stimulus cue to be later faded cut systematically). Ine-
1tially, it was necessary to guide her arm all the way up
until it assumed the defined appropriate position. Contact
with her arm was systematically lessened and finally elim-
inated altogether, After stimulus control was reliably
enstated, three othér motor prompts were introduced and in
a similar faéhion the subject was taught to imitate them,

Phase III (function)= This phase of the study was
concerned with vocal behavior., The experimenter, through
the course of three months, had observed only a single
utterance. The function of this phase was to establish a
free operant, non-discriminated rate of vocalization, This
was a necessity, since this study was to assgess a new type
of verbal training program in relationship to a well es-
tablished methoud for establishing vocal imitation. During
this phase, phase II was continuved and maintained concomie
tantly.

Phese III (procedure)l= Work began by touching the
mouth, 1lips, and pulling the tongue. This was the first -
attempt to elicit sounds, but none occurred. Next, the
diaphragm was pushed, forecing air through the esophagus and
producing what could be called the subjectts first sounds.
Though this was effective, the physical prompts of pushing
against the diaphragm could not be faded out. A hissing

sound was directed to her ear. This appeared to be aversive,
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for she grimaced and made a screeching sound. Immediately,
the screech was reinforced. This was effective, but it
quickly resulted in tantrums. Since the ear seemed to be 2
focal point, the experimenter placed his hands on the sides
of her face, covering the ears, and extended the thumbs so
that they were on the subjlect's throat. The hands and
thumbs moved concurrently and produced sounds with no ac-
émpaniment of tantrums. The tactile stimulation was faded
cut, and, as sounds were reinforced, their rate of occurrence
steadily increased. This so-called procedure entailed both
riegative and positive reinforcement, for when the sound was
emitted, the hands of the experimenter were removed and a
fooa reinforcer quickly followed. At this point she was
going through a babbling stage which resembled that of a
young infant.

Phase IV (function)- During this phase, a discriminated
rate of wocalization was established. It was necessary that
gound productions become discriminated when vocal prompts
were given by the experimenter so that the subject could
come to operate on the automated apparatus employiﬁg the .
Mowrer model of imitation. This would‘also prime her for
a generalized imitation method. Both of these forthcoming
phases were dependent upon the subject’s responding to a
vocal prompt. Perhaps a discriminated rate of vocalization
could have been acquired without a free, operant, non-dis-=

criminated rate coming first, but this did not seem desirable.
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From a logical viewpoint, it seemed that Phase III, which
was employed, would yield a wider variation of socunds and
also increase generalizability outside of the experimental
confines.

Phase IV (procedure)= The experimenter issued the
prompt, "Do this, Dawn", and if the subject produced any
vocalization, it was reinforced with food or liquid. The
discriminative stimuli used to establish the free operant
rate of vocalizations in Phase III were reintroduced to
help generate a discriminated rate of vocalizations. These
discriminative stimuli accompanied the experimenterts voecal
prompt, because they were consistent in helping to emit
sounds, and also provided a desirable fading dimension, The
experimenter issued the prompts at twenty-second intervals,

Phase V= At this time, the verbal training program was °
separated inte owo dis.incely different procedufes. each of
which occurred daily.

V=A (function)= This program followed the generalized
ixitation procedure, As the subject mastered the imitation
¢f" one new sound, new sounds would be introduced, énd her
gound repetoire would be increased. Eventually, sounds
would be combined into words and prompts would be faded
until the subjlect could label objects when they were pre-
sented. These steps have been qulte adequately demonstrated

and documented by Lovaas (Lovaas, 1966, 1968).



Ve (procedurel- This program was a continuation of
the generalized imitation method. Just as motor prompts had
been previcusly introduced to establish motor imitation, now
specific vocal prompts or sounds were introduced., Just as
shaping and fading techniques were used in facilitating
moter imitation, now they were used in a similar fashion to
generate vocal imitation.

Y«p (function)= This program was based on the imitation
model proposed by Mowrer, as discussed in the introduction.
It included a considerable amount of apparatus, which would
allow the program to continue without the need for an ex-
perimenter's presence. Sounds presented as prompts were
paired with reinforcement, thus making the sound a cone-
ditioned reinforcer. These pairings would increase the
probabilities that the subject would imitate the sounds,
teczuse 1t was hypothesized that the subject-préduced sounds
which resembled the prompts should be reinforcing to her
when she hears them,

V=B (procedure)= Just as the discriminated babbling
program (Phazse IV) was expanded to be a generalized imitation
procedure (Phase V=A), 1t was modified to become an automated
program. The experimenter was faded out of the experimental
room and, conconmitantly, headphones and microphone were
faded in. In the intervening time, the subject was magazine
trained to both M & M and fluid dispensers. During this time

the delivery of reinforcement was facilitated by a handswiteh.
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The subject was now alone in an experimental room,
wearing earphones and a microphone around her neck. When
the experimenter was faded out of the room, a tape recorder
served to issue the prompt. One tape recorder presented
her with vocal prompts every thirty seconds. Three different
scunds were presented ;n a randomized order. The prompts
were: "Do this: A, A, A". "Do this: huh, huh, hun". "Do
this: mm, mm, mm", If a sound was produced following the
prompt, either the M & M dispenser or the fluid dispenser
was operated on a low ratio reinforcement schedule. In
this manner the subject was reinforced for producing a
sound after being prompted by the tape. Another tape re-
corder recorded both prompts and responses, Each data day
consisted of 100 trials - i.e., 100 presentations of the

prompt.,
' During this part of the program it was not necessary
that the vocal response following the prompt resemble the
prompt in the least., Any sound produced after the prompt
was a "correct" response, provided that it was of sufficient
intensity to operate the voice key relay and that it occurred
within five seconds after the prompt. Thus, approximations
were not differentially reinforced. (What was being re-
inforced was the rate of occurrences in which any prompt was
followed by any vocal response).

Phase VI (function)= This phase was a continuation of

Phase V=-A. This phase served to assess Phase V-B.
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Phase VI (procedursr Duriang the tenth day of the auto-
mated program, six sounds, three of which were the programmed
sounds, were introduced in the generaslized imitation regime.
fach sound had a block of Fifty trials during each data day.
The presentation order of the blocus of trials was also
randomly assigned. At the outset of the programmed pro-
cedure, bagse rates had been taken on the six scounds., They

were found to be at zero percent.

Results

Figures 1 and 2 present the data for Phase II. The
percant of correct responses is presented on the ordinate of
the graph and date days are shown on the abscissa., A vertical
line on both Flgures indlcates those data days on which
prompting procedures were utilized., During the section
labelled "physical prompts", ancillary prompting with fading
procaedures were in effect, During the section lahelled "no
physical prompts"™, no ancillary prompts were used. Figure 1
of the appendix displays the data for the first motor re-
sponse, the arm raise. Figure 2 1s a composite of the four
motor responses tausht using motor imitation procedures.
The four responses are presented in the order in which they
were taught - arm raise, hand clap, nose touch, and head
couche.

The data for Phase III are presented in Figure 3. During

this phase, the free operant rate of vocalizations was
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reinforced. Initially, prompting procedures were employed
to elicit vocal respomses, but these data are not included
in the figure., The freguency of vocalizations is presented
on the ordinate and forty-minute dally sessions are pree-
sented on the abscissa.

Figure 4 of the appendix displays the frequency of
discriminated vocal productions. During this phase (Fhase

IV), only those sounds which immediately followed the - - . ..

prompt, "Do this, Dawn', were reinforced. In the initisal
part of this phase, additional physical prompts were used
to facilitate training. The vertical line on the graph
separates the period where prompting and fading procedures
were and were not utilized. The period of time during which
fading procedures were in effect is labeled "verbal assist",
The other period of time in which these procedures were not’
vresent is labeled ™o verbal assist"™. The peicentage of
vocalizations in response to the number of vocal prompts
presented 1s displayed on the ordinate, data days on the
abscissa.

Figure 5 of the appeniix includes the data repre-
senting the percentage of veocalizations progressing from
Yhase IV to Fhase V=B. Phase IV invelved discriminated
vocalizations and Phase V~B involved discriminated vocale
izations on the automated procedure. Vertical lines on the
graph separate the various procedural changes, The first

section presents the percantage of vecalizations during



29

discrimination training. Tne‘seeond section presencs uthe
percentage of vocalizations when verbal assliets were faded
out. Also, the various apparatus were faded in, and, cone-
comitantly, experimenters were faded out. The third section
presents the percentage of vocalizations during the initial
sessions when the subject was alone with the recording
apparatus. The percent of discriminated vocalization is
'presented on the abscissa and data days on the ordinate.

Figure 6 presents all the data on the percentage of
the tape recorded sounds. This is the terminal stage of
Phase V=B, The percent of discriminated vocalizations is
presented on the abscissa and data days on the ordinate of
the graph.

Figure 7 of the appendix presents the data for Phase VI.
The percent of correct responses is found on the ordinate
of the graph and data days: on the abscissa. Tﬁo graphs are
presented in Filgure 7. The upper graph presents the pro=-
gramed sounds, while the lower graph depicts the non-pro-
grammed sounds. A code for the socunds appears at the right.

hand side of the figure.

Discussion
During Phase II, the acquisition of the first motor
imitation, the arm raise, took three and one-half weeks.
The physical prompts were faded completely after eleven days..

Figure 1 of the appendix shows a sudden decrement in responses
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after prompts were faded out, This decrement cccurred with
21l motor imitations when the prompts were completely de-
leted, but each response steadily increased in rate until
1t reached the criterion of 100 per cent., Also, it should
be noted that this characteristic decresment became less as
each new response was conditioned. Figure 2 of the appendix
shows that each motor response reached the eriterion of 100
‘per cent more quickly than the preceding one. This indicates
a learning set phenomenon as suggested by Harlow (1965), or
in the operant nomenclature, the beginnings of generalized
imitation {(Baer, 1967). This is also reflected by the fact
that the physical prompts were faded out more quickly with
each new motor imitation.

During Phase III, three weeks were spent trying to
elicit sounds before an effective technique was reached.
The rate of vocalizations steadily increased ahd remained
relatively constant, although variability was indeed present.
It was constant in the sense of assuming the same range of
values ouvver a long temporal sequence. Continuous reinforcee
rent was gradually changed to a low variable ratio schedule
of relnforcement. As reinforcement continued, the frequency
of sounds increased geometrically on the 21st day, as shown
by figure 3 of the appendix. It was reprorted by the subject's
mother that the "babbling" carried over to the home situation

and to other areas.outside the experimental confines.



The disceriminative stimuli used in establishing the
free operant rate of wvocalizations during Fhase III were
reintroduced to help generate a discriminated rate of vocale
ization during Phase IV. These stimull were consistent in
helping to emit sounds and also provided a desirable fading
dimension. These factors should be taken into consideration
when looking at the data in Figure 4 of the appendix. These
data reveal that the percentage of time that the experimentor's
vocal prompt was followed by the subject's vocal response was
hizh during the initial days, and remained at that level
while the physical prompts were gquickly faded out. During
the first day of Phase IV, sounds were at a high rate during
the entire experimental session. As each new day passed,
these sounds that were occurring in the interim between the
experimentort!s vocal prompts became increasingly lower,
until they ceased to occur on the fifth day or'the procedure.,
This observation, along with the increase in appropriate
responding following the vocal prompt indicates the estab-
1lishment of stimulus control, as defined by Whaley and
Malott (1970).

Figure 5 of the appendix shows the different procedural
changes of reaching the automated procedure of Phase V-B.
It should be noted that downward trends in observed per-
centages took place when headphones, M & M dispenser, and
microphones were faded in and the experimentor was faded

out. This sitvation is similar to the decrement of motor



response when prompts were faded out during Phase II. In ‘
general, the data indicate decrement in probability when
experimental conditions change, a well documented phenomenon
in psychological research. The data also indicate that when
the changes are made gradually, the responses remain in the
repetoire under many new conditions. When the terminal
‘stage of Phase V-B'was reached, the percentage of responses
had diminished appreciably since the beginning stages. This
is 11llustrated by Figure 5 of the appendix. Once the ex=-
rerimental conditions were held relatively constant, Figure
6 shows that the response rate steadily increased until it
was once again a reliable occurrence. Gradual changes in
experimental conditions allowed for the transition from
Phase IV to Phase V=B,

If the procedure employing the Mowrer model (The termi-
nal stage of Phase V-B) was effective in this case, it would
be expected that the sounds presented as prompts would de=-
velop conditioned reinforecing qualities, since theyAare
paired with reinforcement., Sounds which the subject pro-
duced that resembled the prompts should be reinforcing to
her when she hears them. Therefore, the more they resemble
the rpreceding prompt, the more self-reinforcing they should
be. The subject was approximating the programmed sounds and
even occaslonally initiating them when the generalized imi-
tation procedure (Phase VI) for evaluating the programmed

sounds was introduced., A possible constraint, in terms of
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the subject imitating the sounds reilably without any other
training, was the lack of variation in different kinds of
sounds., The possibility of a locked rate (Sidman, 1960)

on one or two sounds could occur. The probablility of this
happening was increased by the fact that the subject's reper=
toire of sounds was limited in teime of diliterenc Kinds of

sounds. This, along with no visuai mode of stimutation on

the programmed sounds, led to the seiection of the generalized

imitation procedure to evaluate the affects of the programmed
procedure.

The six sounds that were selected for evaluation were
all in the same range of difficulty, in terms of poslition—
ing and movement of the vocal apparatus. The data reveal
that the automated program did indeed have an effect on the
speed of acquiring vocal imitative responses. Figure 7 of .
the appendix shows that the programmed sounds had an initial
small rise in probability during the fourth day of the pro-
cedure. At the fifth and sixth days, the programmed sounds
showed a dramatic increase in probability, as compared to
the non-programmed sounds. The programmed procedure proved
to be a fine auxillary program for the generalized imitation
procedure. The data support the theory of imitation pro-
posed by Mowrer,.

Along with the theoretical aspects of these results,
this study has practical advantages for the modification of

behavior in the clinical setting. The modification program



i= unlqﬁe, in that it is an implicit program, versus the
typical explicit program.

There is a distinction to be made between explicit and
implicit programming. Explicit programming tries to control.
all relevant variables and arranges reinforcement to be con-
tingent on the terminal behavior, or approximations thereof.
.Implicit programming arranges the contingencies so that re=~
inforcement is not contingent upon the terminal behavior or
approximation of it, but rather reinforces a behavior in the
response class, so as to increase the probabilities of the
ferminal behaviors. Approximations may be reinforced along
the way, but it is not a prerequisite for reinforcement.

The rate of responding is reinforced, and no “quality"
control is exerﬁéd:”wiﬂwéwgeneral way, the response in an
implicit program is in the same response class of the termi=-
nal behavior, or it is part of a 1link in =a chain. In Phase
V-2 of this study, the vocalization that is reinforced is
in the general response class of vocalizations but, in a
more specific way, it is not in the response class of the
particular sound, the terminal behavior. This differs from
Phase V=-A and VI because of the explicit manner in which
vocalizations were reinforced., Reinforcement was contingent
upon approximations which were in the response class of a
particular sound, the terminal.

In clinjical practice, implicit programs prove to be

valuable, because contingencies already existing in the
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environment can be utilized. With a problem drinker, it is
often hard to follow the subject around all day and punish
the terminal response. The chain can be broken down by re-

inforcing him to go to "Alcoholics Anonymous'™, and also by

reinforcing him for reading literature on the topic. The
terminal behavior is not directly worked on. 0ld chains

are broken up and new chains are built. If one is preoccupied
.with breaking a chain up, the new chain may be neglected and
lead to the 914 behavior. It is wise to make the new chain
incompatible with the o0ld chain.

Another example of an implicit program could be a fail-
ing college student. Since the terminal behavior can not be
cdirectly reinforced, both attendance behavior and two hours
of library time would be reinforced. This would increase
the probability of the desired terminal behavior. .

A case 1s presented in which the desired fesponse is ncw,
Approximations (Cl, Coy and CB) can be explicitly reinforced
to obtain "C", If the response "C" is unwanted, the behavior -
can be explicitly punished. If an implicit program is se=-
lected, responses "A" and "B"™ would be reinforced to obtain
desired response "C", If the response is unwanted and an
impliclt program is selected, responses "AM" and "B" would be
punished to obtain the decrement of response "C", Also, re=-
sponses "D" and YE" could be reinforced, which would be

incompatible with response "C%,
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There are obvicus advantages and disadvantages of both
types of programming. Explicit programming almost insures
the desired results, but quickly exhausts resources in terms
of apparatus and personnel, Implicit programming increases
the probability that it will happen, but not with the level
of confidence of an explicit program. The implicit program
relies on existing contingencles, or on an existing tech-
>nology of instruments from which the contingencies can be
arranged, Usually, explicit programming relies on new
technologlcal advances and also requires complete control,
which is often impossible and highly impractical in terms of
both experimenter and subject. Implicit programs, when ar-
ranged, are explicit in the sense of being desighned,’ but
implicit in terms of the effects produced.

The data collected in this study have definite impli- -
cations for causative explanations of mutism. 'The data
indicate that changes in the environment of the autistic
child produce corresponding changes in their behavior. These
results question Kannert's hypothesis that autistic behavior
is the result of an innate deficit, and likewise challenge
Bettelheim's notion that autistic children need love and
attention in order to correct their deprived emotional state,
Both of these positions implicitly present the autistic child
as an aberrant crganism whose behavioral system is not

comparable in most critical respects to ordinate populations.,
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The data from this study demonstrate the behavior of
the autistic to be comparable in most general respects to
non~clinical counterparts.,

This does not vitiate the importance of "love" or bio=-
chemistry, however.

Love and attention may not be needed at all in the
sense of drive state. They can, however, be effesctive vari-
‘ables for changing behavior, if made contingent on behavior
either by their presentation or withdrawal, depending on
whether the behavior is wanted or unwanted. No statement
on the blochemical hypothesis is warranted except to say
that the physiological correlates could not be studied, due
to lack of resources. Of all the causative explanations of
autism, the biochemical basis is the only one that seems to
offer parameters which can be studied experimentally. Even
when these variables are studied and possibly found to be
related to the phenomenon, it would be unwise to attribute
them as causal agents. Rather, it seems that all the data
should be integrated in order to generate corrective pro=-
cedures, and not to single out one aspect as the cause of
autism.

Tne data obtained on the programmed procedure have defi-
nite clinical implications. irihese procedures could easiiy be
installea in the home, as the training would invoive dae=
Cislons maae by the apparatus. Before this can be done,

nuwever, more research is needed tTo evaLuate the etrfectiveness
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of this method. Purther research could be fruvitful, if
conducted with autistic populations and normal infants,.
For these reasons, it would appear that this area of study

merits further investigation.
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