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FOREWORD

THE DISORDER of articulation is the sub-
ject matter of Monograph Supple-
ment 4. The statement is straightfor-
ward. It begins with a theory, dis-
cusses its implications and then reports
a group of experiments. There is much
here to increase our understanding of
the disorder and improve our tech-
niques for its management. There is
also nourishment for our hope that the
most comnion of the speech disorders
may not always be the most neglected.

The senior author, Professor Robert
Milisen received his Ph.D. degree un-
der the direction of Professor Lee Ed-
ward Travis in 1937 at the State Uni-
versity of lowa, and has been Director
of the Speech and Hearing Clinic at
Indiana University for many years.
All of his associates completed their
M.A. degrees under Professor Milisen’s
guidance, all at Indiana and all in 1953
and 1954. Four of them are actively
engaged in speech therapy, William R.

Humphrey with the Bay State Society
for the Crippled and Handicapped
in Worcester, Massachusetts, Don-
ald B. Rice, Edward F. Romans and
Davis A. Scott in the public schools
of Bloomington, Indiana, Chicago, Illi-
nois and Sioux City, lowa, respective-
ly. Katherine Snow has remained at
Indiana University as Instructor in
Speech and Hearing Therapy. Herbert
N. Wright is pursuing advanced grad-
uate study at Northwestern Univer-
sity, where is a graduate assistant.

The Editor wishes to acknowledge
the collaboration of Associate Editor
Claude E. Kantner, and to thank As-
sistant to the Editor Elaine Pagel
Paden, Marchetta Bowers and Ra-
mona J. Smith for their labors in steer-
ing the manuscript into print.

Grant Fairbanks
1 December 1954



A RATIONALE FOR ARTICULATION DISORDERS

Robert Milisen



IN APPLIED Sciences, practical proce-
dures should be tested experimentally
whenever possible. In an applied field
of a clinical nature, unfortunately,
testable basic concepts may not have
been structured and symptoms may be
studied and treated without regard
for their relation to the whole prob-
lem. This is likely to be the case in
much articulation therapy.

The purpose of this rationale is to
demonstrate briefly a Basic Concept
of articulation rclating the conditions
precipitating and maintaining the dis-
order to examination, and diagnostic
and therapeutic methods of a practical
nature which can be measured ex-
perimentally. Older sources were re-
organized along with new material to
show the need for and the means of
diagnosing the child’s articulatory
skills, as well as his liabilities, to enable
therapy to cope best with each child’s
problems.

The basic concept hypothesized is
that defective articulation, a substitute
response for normal articulation, re-
sults from the disruption of the nor-
mal learning process. Also, this defec-
tive response need not be maintained
in any child provided he receives
appropriate training which builds on
his skills, begins early and continues
long enough.! Furthermore, articu-
lation therapy should be composed of
principles found in the normal learn-
ing process, which should be directed
positively toward production of the
correct responses rather than nega-
tively toward ‘unlearning’ of the de-
fective responses. Lastly, therapy must

“This is true except for those children who
have severe flaccid paralysis of the speech
mechanism or those who are from a neuro-
logical standpoint essentially decorticate
organisms.

begin at the level at which the normal
process was disrupted in order to
build on articulatory skills which the
child already possesses.

This basic concept presupposes the
existence of a means of describing and
diagnosing the most advanced level of
articulatory skill for each child as well
as a therapy which can be readily
adapted to each child.

Since it is vital for the diagnosis
and therapy to be closely correlated
with the normal leaming process it
becomes necessary to describe this
process, as well as the ways in which
it may be disrupted.

Normal Learning Process

The motor skills of normal articu-
lation are phenomenally intricate and
rapid. They grow out of the infant’s
simple movements and increase suf-
ﬁc1ently in number, ease of produc-
tion and complex1ty only if they are
useful in commumcatmg the infant’s
needs to the environment.

The skill of articulation has its roots
in these movements and sounds which
are made thousands of times during
the first year. The movements and
sounds beginning at birth are largely
the mass response of an unhappy
organism. From this mass are devel-
oped many separate movements and
sounds as the infant grows older. The
increase in frequency and the differ-
entiation of movements and sounds
are partly due to physical growth of
the child but largely to his inter-
actions with the environment which
have reinforced his movements or
sounds. Movements will not be re-
peated frequently and further differ-
entiated if they are not reinforced.
The reinforcement may come from
the infant himself as he is becoming



aware of his body movements and
noises. The reinforcements may also
come from the environment when it
responds to these movements and
noises which have become cues to the
infan<’s needs. The more nearly the
environmental behavior satisfies the
infant’s needs, the more likelihood
thar the movements and noises which
elicited the response will be repeated.
As new needs arise, new movements
and sounds will differentiate from
earlier ones and those will be repeated
which are followed by an appropriate
cnvironmental response.

During earliest infancy the move-
ments and sounds are more reflex in
nature and are made in response to
vegetative needs; nevertheless, they
begin to create a pattern of communi-
carion. As the movements and noises
become more ‘voluntary,” such as in
vocal play, the movements are prac-
ticed many times through the infant’s
sclf reinforcement and many more
times through environmental rein-
forcement. This begins to develop a
pattern of communication not based
solely on vegetative needs of the or-
ganism but on his need to interact
with the world around him. At first,
attention to his movements and noises
will suffice, but presently more spe-
cific responses are needed because the
infant’s needs have become more coni-
plex. The effort to obtain the desired
response results in the emergence of
new movements and noises as well as
in a keener awareness of the environ-
men-. Hence, environmental noises
which were not used in vocal play are
imitated. This ability to imitate new
sounds plus the need for a more spe-
cific medium of communication plus
the willingness of the environment to
provide training leads to the first
word., The learning process which
startzd with the interaction produced
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by the mass activity at birth continues
until the child uses complex speech
with adequate articulation.

The breakdown in this normal
learning process results in the substi-
tution of other kinds of learning, such
as defective articulation, and may
occur at any time and for a multitude
of reasons. Any condition involving
the environment (the teacher) and the
infant (the learner) which interferes
with the communication attitude will
disrupt the normal learning process
and produce substitute  responses.
When the learning process 1s  dis-
rupted, sounds and movements ordi-
narily expected are not repeated and
strengthened, and the communication
attitude leading toward adequate
speech is neglected or destroyed.

A sound will not be repeated fre-
quently unless it is reinforced. As a
result, that sound or movement will
be awkward if it is used later on in
speech because motor skills for it were
not developed during the pre—spcech
pcriod.

Sounds and movements which are
not reinforced will not create an atti-
tude of communication and may cre-
ate a stable withdrawal pattern. A
communication attitude is necessary
in stimulating the infant to differ-
entiate new sounds from his old ones,
and to imitate entirely new sounds and
movements with which he can com-
municate his needs more speciﬁcally.
The development of a withdrawal
pattern limits the number of sounds
and movements a child learns to make
during his pre-speech period. The
fewer sounds he learns to make the
fewer words will he be able to articu-
late understandably when he begins
to speak; hence, the less frequently
will he be able to communicate his
needs by speaking and therefore the
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less frequently will his speech be re-
inforced. The presence of a with-
drawal pattern delays his effort to
speak because he uses a different
method in achieving adjustment to his
environment. Attempts to force the
‘delayed’ child to speak often result
in failure, since he has neither the
motor skills needed for speech nor
the desire to communicate through
speech. This frequently leads to nega-
tivism because the environment ex-
pects the impossible of the child and
punishes him for ‘failing.’

Conditions which precipitate and
maintain articulation defects after the
child has begun to speak are only an
extension of the conditions which
limited the production and differenti-
ation of sounds and which interferred
with the development of a communi-
cation attitude before he began to
speak. The first word spoken mean-
ingfully is really a step toward the
end of the learning process instead
of the beginning.

To rephrase the basic concept as it
relates to the precipitation and main-
tenance of articulation disorders: It
makes no difference whether the in-
fant’s failure to develop the skills and
attitudes necessary for speech with
good articulation was due largely to
his limitations or those of the environ-
ment, the difficulties could have been
overcome and the child could have
had adequate articulation if the en-
vironment had been trained to begin
early in creating a desire as well as a
medium of communication.

Many persons will react violently
to this Jast statement by citing a
variety of ‘organic’ cases which
couldn’t be ‘cured.” The chief answer
is that speech therapy usually begins
long after most of the learning period
of the infant’s life has been wasted.
His movements and sounds precipi-

tated by vegetative needs were not
built upon, hence a medium for and
desire to communication were not
created. Worst of all, the infant
learned to accept a vegetative status,
an attitude which is difficult and
frequently impossible to break down.
Further rationale for the statement
that ‘organic’ cases do not disprove
the hypothesis are found in the nature
of the speech of people who have
organic disabilities. For instance, chil-
dren and adults with cleft palates or
any other physical limitation do not
have consistent types of misarticula-
tion which can be diagnosed by
studying the physical disability itself.
Also children and adults with any
and all types of physical disability
have on occasion achieved adequate
articulation, frequently without pro-
fessional help.

This concept that misarticulation
is a substitute response precipitated
by a breakdown in the normal learn-
ing process should simplify articula-
tion therapy because one does not
need to create distinct types of
therapy for all of the ‘organic’ and
‘non-organic’ groups. He will instead
deal with each case on its own merits
which will be determined primarily
by behavior and speech performance,
not by appearance and inheritance. At
the same time the therapist will be
able to adjust to the limitations of the
environment and/or the child by
placing proper stress upon various
aspects of the diagnostic and thera-
peutic procedures.

In a clinical situation, therapy must
be an outgrowth from the examina-
tion and diagnostic procedures since
they should describe the nature of the
disorder, and also demonstrate where
in the learning process to begin the
therapy as well as the kind of therapy
to use.



In this article these conditions will
be reversed in order to aid the reader.
The therapy and its concepts will be
developed first and then the methods
of examination and diagnosis. The
reader can then determine whether
the examination and diagnostic meth-
ods will provide the information
needed in setting up a therapy pro-
gram,

Therapy Program

The program must begin at the
most advanced level of articulation
skill which the child can perform.
New skills to be learned must build
on an established one in such a way
as to produce success quickly and
easily.

The criteria which the therapy
must fulfill are as follows:

1. It must cope with articulation
deficiencies of all kinds, people of all
ages, and of all environmental and
physical limitations.

2. It must involve teaching meth-
ods, based on learning theory, which
are easy to understand, easy to teach,
able to provide the defective person
with successful performance of those
speech responses which are usually
formed defectively, and to challenge
him to greater achievements.

wo It must present the speech mate-
rial ro be elicited, practiced, and
automatized in the form of a whole
speech response (a sound or a more
complex speech unit). It must be pre-
sented in such a manner and at such
a level of articulation skill as to enable
the child to produce the unit cor-
rectly (at least part of the time). For
only a few sounds misarticulated by
a few children, will it be impossible
to begin with a whole speech unit. In
these cases the dangerous fractional-
izing methods must be used with care.

4. The scope of the therapy, its
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concepts and methods must not con-
flict with psychotherapy. (It is true
that in addition to his articulation
problems, the child may have psy-
chological problems as do most peo-
ple. Granted that these additional
problems may need to be dealt with,
especially in the older cases, but the
therapist should not call this articula-
tion therapy.)

The therapy method which fulfills
the above criteria may be called
Integral Stimulation. This requires
vividness in every aspect of stimula-
tion in order to make up for the
child’s deficient skills and therefore to
make the ‘sound movement’ easier to
imitate. The reason for changing to
the term Integral Stimulation from the
traditional ‘Stimulation’ or ‘Stimulus
Method’ is to stress the fact that this
is a much more vigorous and complete
stimulation than the weak, incomplete,
aimless kind given by so many clini-
cians. Integral Stimulation means
whole stimulation and makes use of
all the stimulation complex needed to
elicit a correct response. It is the
basic method used in eliciting prac-
tically all misarticulated sounds and
therefore is used at the beginning of
most therapy programs. ‘Stimulation’
in the hands of many clinicians does
not elicit a correct response. These
clinicians are then forced to revert to
one of the fractionalizing methods
which are usually not as adequate and
are frequently dangerous because the
residual movements not necessary to
speech are reinforced unintentionally
and therefore become confused with
the sound to be learned. These residual
movements are frequently retained.

FEach Integral Stimulation includes
the stimulation of the child with a
whole speech configuration, and his
imitation of it. It is divided into three
parts: (1) the production of the
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sound by the clinician so the child
hears and sees and perhaps feels it,
(2) the child’s response, which he and
the ciinician hear and see and feel,
and (3) the evaluation of the response
by both the child and the clinician.

The sound, when produced by the
clinician, must emphasize for the
child: (1) the way the sound sounds,
(2) the way the clinician looks while
producing the sound with  special
effort to make the focal articulation
point visible, (3) the way the sound
feels which facilitates for some chil-
dren the production of some sounds,
(4) the evaluation of the audible and
visible characteristics of the child’s
imitated sounds by the clinician and
also by the child, and (5) motivation
to correct speech, a motivation which
arises from the additional confidence
created by immediate improvement
from the Integral Stimulation.

The importance of vividness, force-
fulness, and completeness in this stim-
ulation cannot be over-stressed. The
reproduction of the sound by the
child is dependent largely upon the
effectiveness of the stimulation. It
must be remembered that a speech

movement skill cannot be learned
until it is produced.
Integral Stimulation therapy is

based on three assumptions:

1. A child is most strongly moti-
vated to correct his misarticulations if
he can see and hear himself producing
the whole sound correctly.

2. At the outset of therapy some
misarticulated sounds in each child
can be improved by this type of
stimulation.

3. Common elements learned while
correcting easily stimulated sounds
are transferred to the sounds which
were not easily stimulated in the be-
ginning and will therefore cause them
to become more stimulatable.

This enables the clinician to use the
Integral Stimulation method with
most of these ‘difficult’ sounds with-
out reverting to procedures which
fractionalize the speech process such
as the placement method and oral
calesthenics.

The Integral Stimulation portion of
the therapy, in brief, involves (1) be-
ginning with misarticulated sounds
which respond well to stimulation.
The child’s skill in articulation of
these sounds is facilitated by Integral
Stimulation until he is able to produce
them correctly and automatically.
During this time, rapport is estab-
lished on the basis of successful learn-
ing, and motivation increases as the
child becomes acquainted with and
confident in the stimulation method of
therapy. (2) The clinician can then be-
gin work with sounds which previous-
ly were not stimulatable, but which,
because of transfer of training of com-
mon elements from the recently
learned sounds, have become more
stimulatable. (3) Any remaining
sounds which have not improved are
stimulated vigorously in an effort to
produce any kind of a change which,
through proper reinforcement, can be
modified until it is developed into a
correct imitation of the sound being
stimulated. (4) If any sounds remain
which still do not respond to stimula-
tion, the clinician may have to regress
to ear training and, if this does not
bring success when followed up by
stimulation, to one of the fractional-
izing methods.

Although the eliciting of the cor-
rect sound through Integral Stimula-
tion is the beginning of the articula-
tion therapy, the learning process
leading to good articulation involves
the manipulation of many other
variables.

The failure to organize therapy



around these variables, which are re-
lated to each child’s skill in articula-
tion, will at least slow down rehabili-
tation and frequently result in failure
because the therapy was not adjusted
to the proper level of difficulty.
Hence, one child may be given a task
wkich is so easy that it presents no
challenge while another receives a task
«» difficult that he can not perform it.

Fach of these variables can func-
rion independently to influence the
level of difficulty of the speech per-
formance. The wise therapist will
keep two variables constant while
manipulating the third. These vari-
anles are:

Amount of assistance needed by
the child to produce correctly the
speech configuration.?

2. The complexity of the speech
configuration to be produced.

3. The audience threat to good
speeci.

The first wariable involves the
amount of assistance needed by the
child in producing correctly any
speeca configuration. It is influenced
primarily by the amount of learning
which has already taken place and
varies from sound to sound. This
variable may be subdivided into three
parts:

a. Eliciting the sound by direct
assistance to the child before he makes
the sound. This can usually be accom-
plished by Integral Stimulation. This
1s a comparatively simple stimulus-
response pattern. It does not require
too much ‘thinking’ on the part of the
child. It should never be threatening
to the child if the proper sounds are
stiinulated. The proper sounds are
those which the child can modify
after receiving stimulation.

*A speech configuration is a unit of speech
of any complexity which is at least as
complete as a speech sound in isolation.
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It must be remembered that any
successful imitation of the therapist’s
stimulation indicates that the child
has an adequate speech mechanism,
enough alertness, and has learned
enough auditory discrimination and
coordination to make the sound, pro-
vided he has a crutch to lean on:
Integral Stimulation. With additional
therapy, the child’s responses become
strengthened, and he learns to make
the sound without the ‘crutch.’

b. Eliciting correct sound in any
configuration by directing attention
to the process, not to the content, of
speech. This results in controlled
speech. The variable at this level is
such that the child can make the
sound correctly and without stimula-
tion but only when he ‘thinks’ of how
he is speaking and not so much of
what he is saying. This disrupts the
faulty but habitual pattern and allows
the child to substitute the new but
less automatic speech pattern in its
place. Much self evaluation must be
used to help the child past this level,
and he should work with only one
sound at a time,

c. Eliciting automatic speech by
directing attention to the content.
Articulation skills newly learned in
the controlled speech stage break
down when the child speaks auto-
matically. These errors can be cor-
rected by eliciting automatic speech
for a period of time and afterward
directing attention to the misarticula-
tions of the newly learned sounds.
The additional attention directed to
the process will enable the child to
produce the sound correctly and
strengthen his articulation skill, there-
by increasing the likelihood that the
sounds will be produced correctly
even when spoken automatically.
Presently, the sound will be used cor-
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rectly and automatically in all situ-
ations.

The second wariable involves the
effect the complexity of the speech
configuration will have on the accu-
racy of articulation. As a rule, a sound
in isolation is easier to produce than
one in a nonsense syllable, in a word,
or in a sentence. Usually, a consonant
adjacent to a vowel is easier to pro-
duce than one blended with another
consonant. Memorized material is
usually easier to produce than that
which is read and much easier
than that produced ‘conversationally.’
These generalizations are not always
correct and only properly adminis-
tered and evaluated tests will point
out the deviations of each child from
the general rule. Nevertheless, it is
obvious that a child with severely
limited articulation skills should be
given speech conﬁgurations which are
‘easy’ enough for him to produce
while the child in an advanced stage
of learning should be stimulated with
more complex configurations.

The third wvariable involves the ef-
fect the audience has on the adequacy
of articulation. This effect is so pow-
erful that it ranges from facilitation
to complete disruption. A friendly
audience usually facilitates a child’s
performance. An exception occurs if
a friendly audience has previously ac-
cepted and reinforced faulty speech.
A child in the presence of such an
audience may regress to an earlier
level of speech as a means of pleasing
the audience and of obtaining atten-
tion. An unfriendly audience may
present such a threat that the child
regresses catastrophically to a faulty
but more automatic speech pattern.

Fach of these variables can be fur-
ther subdivided and described. But, in
this paper, suffice it to say that
articulation therapy to be successful

must be dynamic enough to change
constantly so as to keep the interrela-
tionships between these variables such
that the level of difficulty for the
child will always challenge him to
articulate better but never leave him
feeling a complete failure. The ulti-
mate goal is to enable the child to
articulate correctly under the most
advanced condition of all three vari-
ables.

Examination and Diagnosis

In planning therapy for a child with
defective articulation, it is important
to have information about precipitat-
ing conditions, physical and mental
capacities, emotional problems and the
child’s home environment, in addition
to detailed knowledge of his articula-
tion status and his stimulability.
Sources of this information are the
case history, mental and physical tests
and special disability tests which need
not be described here because the
have been described elsewhere. The
articulation and stimulation tests will
be described because some variation
is presented from the traditional test-
ing techniques.

First, it is desirable to attempt to
assess the general nature of the mis-
articulations without trying to record
them. A Conversation-Articulation
Test involving pictorial material, toys,
pets, etc. may be used. Conversation
directed toward the parents is some-
times helpful in precipitating speech
from the child. This makes it possible
to determine whether the child com-
prehends speech, whether he can
speak understandably, and what his
attitude and that of his parents is
toward his speech.

Easy and interesting material for an
Oral Reading-Articulation Test will
allow comparisons between articula-



tion while conversing and reading
and may allow observation of sounds
not heard during the conversation
test.

Material which the child has memo-
rized, such as poems and songs, can
sometimes be used as a Memory Mate-
rial-Articulation  Test, particularly
when parents are present and can help
the child to start. Songs may be useful
as a resting device with the very timid
chilc if the parents will join in.

The chief examination, the Isolated
Word-Articulation Test, permits the
examiner to record the nature of the
speech responses for each sound in
each position, under constant condi-
tions. The sound in a spoken word
should be elicited with pictures for
young children and word lists for
clder children and adults. It is impor-
tant that the sounds be testable in each
position in which they occur, that the
errors be recorded in sufficient detail
tc be useful to the therapist, that the
evaluations of a given defective sound
be consistent among examiners, that
the words used be in the vocabulary of
the child and that consonant sounds
tested be adjacent to vowels except
when blends are intentionally used
for testing purposes.

The method of recording errors
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differs from the traditional pattern
especially for indistinct sounds. The
response to every sound tested is re-
corded as follows: omission—‘om’;
substitution—the phonetic symbol for
the sound produced; a severely dis-
torted sound which would attract the
attention of most untrained observers
and frequently make the sound diffi-
cult to recognize—'3’; a mildly dis-
torted sound which would attract
the attention of many untrained lis-
teners but would not make it difficult
to recognize—2’; and a sound pro-
duced correctly—‘1.’

The data sheet used in the Isolated
Word-Articulation Test is much the
same as the traditional ones with the
following exceptions: (1) The sounds
in the left column are represented by
phonetic symbols which are arranged
so the most commonly misarticulated
ones are listed toward the top. (2) A
number representing the frequency
with which each sound occurs in the
language is placed next to each pho-
netic symbol. (3) Three additional
columns are added for the Isolated
Word Test and seven additional
columns are added for the Stimulation
Test. A sample of the data sheet is
given in Table 1.

Tasre 1. Sample of the data sheet used in the Isolated Word-Articulation Test.

Isolated Word-

Articulation Test
Sound to be
tested and
its frequency

isolation

Initial Medial Final

Sound in

Stimulability Test

Sound in nonsense Sound in word

syllable

Initial Medial Final Initial Medial Final

1 -(3)
1= (5
s = (4}

2= (9)
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The administration of the test re-
quires the examiner to keep the child
so interested that speech responses are
made spontaneously and without em-
barrassment. For the most part the
examiner should not talk about ‘test-
ing’ the child. He should not adminis-
ter the entire battery of sounds to all
children since the great majority of
cases will not misarticulate sounds past
the first 15 of the data sheet. The in-
formal tests mentioned earlier involv-
ing conversation, oral reading and
memory should provide the cues as to
the consistency and severity of the
misarticulations.

Stimulability Test. After the ar-
ticulation tests are completed, all mis-
articulated sounds are subjected to
Integral Stimulation and at varying
degrees of complexity of the speech
configuration, that is, the sound in
isolation, in nonsense syllables, and in
words. Articulation responses follow-
ing stimulation are recorded in the
same manner as on the Isolated Word-
Articulation Test. The examiner com-
pares these results of the Stimula-
bility Test with those obtained on the
four articulation tests and thereby
determines the effect of stimulation
upon the misarticulated sounds. Chil-
dren are able to improve as many as
85 per cent of their misarticulated
sounds after receiving only a few
integral stimulations. Any test which
measures this ability would be invalu-
able to therapy.

The Stinndability Test was de-
signed to provide an index of articula-
tion skill by testing, evaluating and
recording the quantitative and qualita-
tive changes in articulation which fol-
low a few Integral Stimulations. This
index records the changes occurring
in response to stimulation for each
misarticulated sound in each position
and on three levels of speech configu-

ration—isolation, nonsense syllables,
and words. This index provides con-
crete evidence as to which sounds
respond immediately and well to In-
tegral Stimulation, which ones are
only modified, and which ones are not
changed at all. Therefore, the results
from this test will pinpoint the sounds
on which the therapy should begin
as well as the kind of therapy which
will be most likely to precipitate im-
provement through use of Integral
Stimulation.

The administration of the test in-
volves directing the child’s attention
to the examiner’s face by saying, ‘I
am going to make some ‘noises. You
watch me and listen and do what |
do.” The examiner makes the sound,
syllable, or word two or three times
before signaling the child to imitate.
This procedure is repeated twice and
the best of the child’s responses is
recorded. The clinician must use In-
tegral Stimulation by making the focal
articulation point more visible, by giv-
ing clues as to the movement of breath
stream, by urging the child to ‘watch’
or ‘listen’ carefully if the child’s at-
tention is straying and by a wise use
of praise. The examiner should always
begin by stimulating a sound which
the child can reproduce correctly in
order that praise can be given thereby
reducing the threat of the testing situ-
ation. The examiner should always
praise the response if the child has
shown improvement. He may make
qualified statements of praise such as,
“That is better,” if the imitation Is
better than the child’s previous one.
He should never say, “That is wrong,’
even though the imitation was com-
pletely incorrect. Instead, he should
say nothing or casually say, ‘Let’s try
it again.’

After the Stimulability Test is
completed, the examiner should list



each misarticulated sound in each of
two columns. The sounds in the first
column should be in such an order
that those most distracting to the
audience are toward the top. The
same sounds would be listed in the
second column with those most stimu-
latable roward the top. The obvious
goal of therapy would be, as much as
possible, to work first with those
sounds which are toward the top in
borh columns because they would be
the sounds which were most easily
stimulated yet at the same time are the
ones most distracting to the listener.
In the first column the sounds are
listed toward the top which are most
-iistracting to the listener. The degree
of distraction is determined by com-
bining quantitative and qualitative
factors of each defective sound. That
is, the frequency with which a mis-
articulated sound occurs (numerical
rating is given in the first column of
the Isolated Word-Articulation Test
sheet) is combined with the severity
of the misarticulation occurring each
time the sound is produced. Thus, a
sound which occurs frequently and
is misarticulated badly each time it is
prcduced would be placed toward the
rop of the column. A sound which
does not occur frequently and is mis-
articulated mildly would be placed
toward the bottom of the column.
The primary factors determining
the order in the second column (Ease
of Stimulation) are the responses on
the  Stimulability Test compared
especially with the responses of
the Isolated Word-Articulation Test.
Sounds are considered more stimu-
latable if they are imitated better in
words than in nonsense syllables, or in
nonsense syllables than in isolation.
Sounds are considered more stimu-
latable if the quality of the misarticu-
lacion is 2 mild distortion, rather than
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a severe distortion, or a severe distor-
tion rather than a substitution, or a
substitution rather than an omission.
Other factors to be considered are
the ease or struggle of the child dur-
ing the attempted response and
whether the stimulation produces
some change even if not a correct one.

The secondary factors involved in
estimating the probable effectiveness
of Integral Stimulation Therapy are
visibility of the focal articulation
point, auditory acuity and discrimina-
tion, general speech environment,
organic conditions and motivational
factors. Since the child is more likely
to respond to stimulation that he can
see and hear, the therapist should use
every device to make all sounds heard
and all focal articulation points visible.
The latter is especially important with
those sounds which when produced
in the ordinary way are only partially
visible or are not visible at all.

Sounds made defectively by family,
friends, or teachers may be more diffi-
cult to correct since the child is ex-
posed to a lot of faulty stimulation.
There may also be resentment by the
adults who assume that the child is
being taught fancy speech.

Sounds using parts of the speech
mechanism which are defective, or
poorly coordinated muscles may be
more difficult to produce.

Motivation may be more important
in correcting some sounds than others
since the importance of a misarticula-
tion to a child frequently determines
how hard he will try. He may, for
instance, be more willing to work on
a misarticulated sound in his name
than on any other misarticulated
sound.

By })roper integration of the Pri-
mary factors with the secondary fac-
tors, the diagnostician can list the
misarticulated sounds in order, with
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the most stimulatable sounds on top.

After the two lists are completed,
the diagnostician is in a position to
determine which sounds should be
given therapy first and the methods
to be used. The ultimate outcome of
articulation therapy is often deter-
mined by the results which are ob-
tained when treating the first sounds.
The correction of a misarticulated
sound not only improves the quality
of the speech, but it also produces
constructive changes in attitude in the
child and his environment. This facili-
tates the therapist’s efforts when deal-
ing with the remaining sounds. Hence,
one sees the vital importance of treat-
ing a sound that can be easily cor-
rected, thereby establishing for the
child and his environment a learning
pattern as well as the motivation to
follow it until speech is ‘normal.’

The obligation of the diagnostician
is to furnish methods of therapy
which will produce normal speech in
the shortest period of time without
creating emotional problems in the
child or in his parents. This is com-
paratively easy in most children be-
cause the misarticulations are neither
caused by maladjustment nor have
they precipitated it to any marked
degree. By beginning therapy with
the most distracting sound which is
readily stimulated and building a
stimulation therapy around the three
previously mentioned variables, it
should be possible to produce enough
improvement in almost all cases to
keep the child and the parents moti-
vated until the speech is normal.

Many children having misarticula-
tions also have maladjustments which
may or may not arise from the defec-
tive speech. If the adjustment problem
arose from the defective speech, it
may implement or depress the child’s
efforts to achieve better speech. If it

implements therapy, the child will,
although bothered by his disorder,
want to try hard to correct it.

The first sound to be corrected for
such a child should be the one most
distracting which is also stimulatable.
The continuance of the high motiva-
tion of the child will depend on his
awareness of speech improvement.
The maladjustment will usually dis-
appear as soon as the speech becomes
adequate.

If the maladjustment results in a
withdrawal from speech therapy, the
diagnostician must choose the mis-
articulated sound most easily cor-
rected regardless of how much or
how little it distracts the listener. The
goal at the outset is to build confi-
dence for the child in his ability to
improve his articulation and in the
method of therapy. Success on the
first sound leads to a willingness to
‘try’ the others.

If the maladjustment has not arisen
from the defective speech, the diag-
nostician should provide for psycho-
thcrapy as well as articulation therapy.
If psychotherapy is not available,
articulation therapy can be started
providing Integral Stimulation pro-
duces improvement and provided the
child does not use his defective speech
as an attention seeking device to com-
pensate for his other maladjustments.
Speech improvement in a maladjusted
child, like improvement in any other
skill, will produce some self confi-
dence which may help to compensate
for the non-speech maladjustments.
Therapy which in a natural manner
produces improvements will not cre-
ate new maladjustments nor cause old
ones to get worse.

Experimental Evaluation

Many assumptions made in this
Rationale have been verified clinically,



but few have been evaluated experi-
mentally. An effort, however, has
been made to subject to experimenta-
tion the following assumptions, as
seported in the succeeding articles:

1. The articulation responses to
rhe Isolated Word-Articulation Test
and the Stimulatability Test, although
divided into seven classifications, can
be evaluated reliably by different ex-
aminers. (Herbert Wright)

2. Words in the Isolated Word-
Articulation Test should be elicited
by pictorial rather than oral methods.
(Katherine Snow)

3. The effectiveness of various as-
pects of integral stimulation differs
from one sound to another and from
one child to another. Partial stimu-
lation 1s seldom as effective a means
of eliciting a sound as is the total or
inzegral stimulation. (Davis Scott)

4. Prognosis for a misarticulated
sound can be obtained by contrasting
the results obtained from pictorial and
oral methods of eliciting those sounds.
(Katherine Snow)

5. Integral Stimulation will imple-
ment the production of most mis-
articulated sounds. The amount of
implementation is related to the na-
rure of the stimulating conditions and
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the complexity of the speech pattern.
(Davis Scott)

6. Articulation therapy being pri-
marily a problem of teaching the pro-
duction of a sound can be studied by
measuring the behavior of normal
speakers who are learning to produce
unfamiliar sounds. The design used in
this study should provide a vehicle for
subjecting the articulation learning
process to carefully controlled ex-
perimentation. (William Humphrey)

7. Many conditions involving in-
tegral stimulation will affect articula-
tion therapy. One of those factors is
the latency between stimulation and
response and its effect upon the ade-
quacy of the responses. A design simi-
lar to Humphrey’s was used. (Edward
Romans)

8. Another factor affecting integral
stimulation therapy is the relation of
the amount of stimulation to the
degree of learning and retention. A
design similar to Humphrey’s was
used. (Donald Rice)

Only the surface has been scratched
in the study of defective articulation.
Perhaps this Rationale and the experi-
mental approach it provides will bene-
fit the therapist as well as the experi-
menter.

~
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RELIABILITY OF EVALUATIONS DURING BASIC ARTICULATION
AND STIMULATION TESTING

Herbert N. Wright



IN APPROACHING the nature of defec-
tive articulation, much work has been
done by correlating defective articu-
lation with mental age, auditory
memory span, general muscular co-
ordination and other variables assumed
to be related to articulatory problems.
These studies are valuable, but therc
has been a paucity of research con-
cerned with the actual measurement
of the articulation of speech sounds,
per se; and in earlier research studies
adequate reliability of the examiners
has been assumed. The studies by
Henderson (3), Irwin and Chen (4),
and Irwin and Curry (S) indicated
that the articulation of a particular
sound may be reliably measured as to
the speciﬁc sound articulated or as to
the correctness or incorrectness of
the sound.

Curry, Kennedy, Wagner, and
Wilkie (2) investigated the possi-
bility of measuring the degree of de-
ficiency in articulation. They state:

If it were possible to devise a scale for

measuring degrees of misarticulation, this

scale would enable experimenters to com-
pare the effectiveness of therapeutic pro-
cedures, and would enable clinicians to
describe results of corrective procedures
In more exact terms.

They considered several approaches
to the problem of scale construction:
(1) description of defective articula-
tion in terms of the physical charac-
teristics of the speech sound waves;
(2) undertaking the phonetic analysis
with the purpose of assigning weights
to the various defects and thereby
arriving at a score indicating a de-
parture from acceptable speech; and
(3) a rating scale using descriptive
phrases to identify the various scale
positions. They discarded the first
because of its impracticability, the
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second because of its complexity, and
the third because of its subjective and
variable basis. They therefore de-
veloped a group of recordings with
various degrees of misarticulation by
means of the paired comparisons tech-
nique. A particular individual’s speech
was then judged in comparison with
the devised set of records. The valid-
ity of the records used in the com-
parison is questioned here since they
do not contain all the sounds in the
English language. It is felt that the
use of a rating scale for each sound
with descriptive phrases to identify
the scale positions need not be highly
subjective and variable, that this was
an unwarranted and untested assump-
tion.

Templin (11), concerned about the
method of testing articulation, re-
corded sounds as correct or incorrect,
the latter consisting of indistinct, de-
fective, substituted, and omitted
sounds. Bangs (I) recorded speech
responses as substitution, satisfactory,
omission, and addition; Roe and Mili-
sen (8), Sayler (9), Johnson (6) and
Van Riper (12) have used a distortion
recording.

Roe and Milisen (8) have indicated
that a distorted sound may be con-
sidered part of a continuum in the
development of a correctly articulated
sound; that sounds are likely to be
first omitted, then substituted, then
distorted and finally correctly articu-
lated. If this is true, it should be
possible and clinically desirable to
devise a descriptive scale of the de-
gree of misarticulation as the sound
approaches correctness. If such a
scale were used a more adequate
analysis of defective articulation might
be obtained provided the scale was
reliable.
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Problem

It has been concluded that a finer
measurement tool for defective articu-
laticn is needed than the customary
recording of sounds as correct, dis-
torted. substituted, or omitted. Mili-
sen (7) advised the use of a seven
point scale, beginning with a correctly
articulated sound, then four levels of
distortion, then substitution and omis-
sion. This scale recognized the previ-
ously neglected fact that a defective
sound may vary in degree of distor-
tion, as well as being substituted or
omitted. The reliability of this method
was net tested, however.

The problem, therefore, was to
determine the reliability of evaluations
made during articulation and stimula-
tion testing according to the proce-
dure originally recommended and
ased at Indiana University.

Materials and Subjects

Pictures for the articulation test
were selected according to strict
criteria. The goal of these criteria
was to provide the examiners with
material which would enable them to
make their evaluations of articulation
with a minimum of interference from
extraneous variables.

The criteria used in selecting pic-
rures which represented words con-
taining the sounds to be tested were:

I. A vowel sound was immediately
adjacent to the sound being tested.
This eliminated the effect of one con-
sonant sound on the production of
another and the influence on evalua-
tions of a .consonant sound being
tested by an adjacent consonant.

2. The tested sound occurred only
once in any test word. This reduced
zonfusions as to which sound was
teing evaluated.

3. The pictures represented words

that were third grade reading level or
lower (10) in order to assure simple
testing material. This was also done to
provide material for additional ex-
perimentation involving a comparison
of printed and pictorial material in
articulation testing.

4. Each picture was used in testing
only one sound in one position. If a
picture had been used to test two or
more sounds, the first response to a
picture could affect a later evaluation
of a different sound tested by that
same picture.

5. All pictures were of objects.
This simplified the testing instruc-
tions. It was only necessary to ask
what the picture was.

Sounds tested for reliability of
evaluation were: [r1s f v k g tf]
in the initial, medial, and final posi-
tions, as these were the only sounds
that met all the criteria. Table 1 indi-
cates the words used for the testing.

The individuals tested were 10 chil-
dren whose articulation was defective
and who had no organic disabilities.
Seven male and three female children
were used, with an age range from
five years two months to eight years
nine months and a mean age of six
years seven months. All children were
pupils in the School City of Bloom-
ington, Indiana.

Three clinicians participated in this
investigation of reliability. They were
trained and had extensive experience
in the methods of articulation testing
used at the Indiana University Specch
and Hearing Clinic.

Procedure

The initial step in the investigation
of the reliability of a seven-point
scale was agreement on the identifi-
cation of each scale position which
was as follows:
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1. Sound was made correctly.

2. Sound was mildly indistinct and
would probably be 1ec0gmLcd as such
by a speech teacher or someone else
who was pqrncularly interested in the
English language, but would possibly
not attract the attention of the average
layman.

3. Sound was moderately indistinct
and would perhqps attract the atten-
tion of the average lflvman to the
speech of the mdlvxdual but stll not
be particularly annoying.

4. Sound was suf’flcmntly indistinct
so as to clutter the speech and to dis-
tract the average listener’s attention
from the speech content and occasion-
ally cause him to misunderstand the
words in which that sound occurred.

5. Sound was so severely indistinct
that the average listener would not
recognize it and would therefore fail
to recognize many of the words in
which the sound was used.

6. Sound was substituted for by
another.

7. Sound was omitted.

During the testing, each of the
examiners recorded a onze for a correct
sound; a two to a five, according to
the degree of distortion, for a dis-
torted sound; wrote in the phonetic
symbol for a substituted sound; and
recorded an oz for an omitted sound.

There were three experimental con-
ditions in this reliability investigation.
Condition 1 was the administration of
the test to each of the 10 individuals
whose speech was defective. Condi-
tions I and 11l consisted of listening
to the tape recordings of Condition I.

During the first experimental con-
dition, Condition I, one of the ex-
aminers served as the test administra-
tor and sat across the table from the
child to be tested. The other two
examiners sat on each side of the test
administrator. Fach examiner recorded

TasLe 1. Words indicating the pictures
used in the testing of initial, medial, and
final positions of the sounds.
Sound Initial Medial Final

r rabbit arrow car

1 ladder balloon ball

s saw bicycle house

f fork telephone  knife

v valentine seven stove

k cow chicken  truck

g gate wagon dog

tf chair matches  watch

his evaluation of the speech response
independently. The responses of each
child who was tested were recorded
on a portable Crestwood tape re-
corder with a Brush model BA-106
microphone.

The basic articulation section of the
examination was administered first. In
this section the child was told that
he would be shown some pictures
and he was to tell what they were: All
positions of a sound were tested by
means of pictures; the initial sound
first, the medial second, and the final
last. They were tested in the order
in which they are given above, and
in Table 1.

The stimulability portion of the
articulation examination was then ad-
ministered. Stimulation 1s defined as
allowing the tested individual to see
and hear the sound as it is produced
by the examiner.

The child was stimulated three
times with the [p] in isolation and
asked to give one response. He was
then stimulated three times with the
nonsense syllable [apa] and asked to
give one response. This was done to
familiarize the individual with the
stimulability testing procedure and
his responses were not recorded.

If, at any time during the remaining
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test administration, the tested individ-
ual gave more than one response to
stimulation, only the first response was
recorded.

The individual being tested was
then stimulated, as above, first with
the sound in isolation, then nonsense
syllables, and then with the words
representing the pictures used in the
basic articulation section of the ex-
amination, The vowel [a] was used in
all nonsense syllables. This procedure
was followed for each sound and the
sounds were administered in the same
order as in the basic articulation sec-
tion of the examination. This testing
procedure was followed for each of
the 10 individuals.

In Condition II, the tape recordings
of each child tested in Condition I
were played back in random order
31 davs after Condition I. The ex-
aminers evaluated the responses using
the same procedures.

Condition III consisted of playing
back the tape recordings of Condition
[, randomly, 16 days after Condition
II, which was 47 days after Condi-
tion I,

There was little probability that
the three examiners remembered the
speech responses of these 10 defective

speakers since each examiner had to
make 80 isolated evaluations for each
child or a total of 800 evaluations in
all. The possibility of an examiner’s
remembering the previously recorded
responses was further guarded against
by the lapse of time between the ex-
perimental conditions and the random
playback of the tests.

Analysis of Data and Results

A rank was given to each of the
evaluations of each sound in each
position according to the seven-point
scale previously agreed upon by the
three examiners., These ranks were
used in the statistical analysis of the
data. Each evaluation was considered
as one item; each test, therefore, con-
sisted of 80 items. A total test score
was obtained by adding the ranks
attributed to each item for each test
by each examiner. Thus, for each
experimental condition each examiner
had a total score for each of the 10
individuals tested.

The reliability of the examiners was
investigated by comparing: (1) each
examiner with himself between the
experimental conditions; (2) each ex-
aminer with each other examiner
within the experimental conditions;

Tasie 2. Consistency of each examiner's judgments with himself.

Experimental % exact % ag‘rie:emem
condition Examiner rbo agreement * 7M€ ifference
in rank score
Condition [ D 55 79 87
vs H 75 82 86
Condition II K .65 75 85
Condition II D 1 85 90
Vs H 90 89 94
Condition III K 86 84 89
Condition [ D .61 80 86
vs H 72 83 88
Condition III K

55 74 86
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and (3) the examiners together within
the experimental conditions.

First considered was the consistency
of each examiner’s judgments with
himself. This was approached in two
ways: (1) by the rank difference
correlation coefficient (rho) of the
total test scores, and (2) by a per-
centage of agreement on each item.

In considering the total test scores
for each of the 10 individuals tested,
a rank order was obtained for the 10
tested individuals for each examiner
in experimental Conditions I, 1I, and
IIl. How each examiner ranked the 10
tested individuals on the basis of their
total test scores in one experimental
condition was correlated with that
same examiner's ranking of the tested
individuals in the other experimental
conditions. The results of the com-
parlson of each examiner with himself
may be found in Table 2.

Each item, for each tested individ-
ual in one experimental condition,
was compared with the same item for
the same tested individual in the other
experimental conditions. Two per-
centages of agreement were obtained:

(1) a percentage of exact agreement
where the rank score on one item in
one experimental condition was
exactly the same on that same item
in another experimental condition,
(2) a percentage of agreement which
allowed a difference of one rank in
score to occur. Provision for one rank
difference was made as it was believed
that this is not a serious clinical error,
especially in a seven- point scale. and
it would permlt the study of items
evaluated in this manner. The con-
sistency of each examiner’s evaluations
with exact agreement and with a plus
or minus difference of one rank for
the items in one experimental condi-
tion compared with another may also
be found in Table 2.

When the consistency of each ex-
aminer with himself is considered, the
results indicate that an examiner can
be reliable with himself even when
he is using the discriminative seven-
point scale. The results also indicate
that there is a greater reliability when
tape recorded conditions are com-
pared than when live and tape re-
corded situations are compared.

TasLe 3. Consistency of each examiner’s judgments with every other examiner within the

experimental conditions.

% agreement

Experimental % exact ;
oy = one difference
condition rho agreement in rank score
Condition I
D &H .65 83 93
H & K 75 77 88
K &D 61 77 89
Condmon 11
& H .82 82 88
& K .65 84 88
K & D .67 81 87
Condition III
D &H 94 87 92
H & K 84 81 88
K &D .78 82 87
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TaeLe 4. Consistency of examiners’ judgments among each other within the experimental

conditions,

% agreement

Expertmental % exact ;
condrtiion 7h0.s W agreement ino::ng’?;e;:: ce
Condition 1 .67 .78 72 84
Condition 11 71 .81 76 81
Condinon 11T .85 .90 77 83

The second measure of the con-
sistency of the examiners was the con-
sistency of each examiner with each
of <he other examiners within each
experimental condition. The measures
of agreement were the rank difference
correlation coefficient, the percentage
of exact agreement, and the percent-
age of agreement plus or minus one
difference in rank score. How two
examiners ranked the 10 tested in-
dividuals on the basis of their total
test scores was compared by means of
the rank difference correlation co-
efficient. This is the same procedure
followed for the consistency of each
examiner with himself except each
€xaminer was compared with every
other examiner within the experimen-
tal conditions. The consistency of
exch examiner’s judgments with ever
orher examiner within the experi-
mensal conditions may be found in
Table 3. These results indicate con-
siderable consistcncy from one exam-
iner to another.

Next examined was the consistency
ot the examiner’s judgments when
they were considered as a group and
not separately. The consistency of
judgment of each of the three exam-
mer’s ranking of the 10 tested in-
dividuals on the basis of their total
test scores for one experimental condi-
tion was measured by the coefficient
of cencordance, or W,

Another measure of the rankings of
each tested individual by the exam-
iners as a group for each condition
was the average rho which has a
definite relation to W, the coefficient
of concordance.

The percentage of agreement of the
evaluations of the three examiners as
a group was also determined. The per-
centage of complete agreement was
determined for each item in each con-
dition and in every position. The same
was done for the evaluations which
varied by not more than a plus or
minus one rank.

These measures of consistency of
the examiners’ judgments among each

TasLE 5. Agreement of ranking determined
by the total score given each individual by
the examiners as a group.

Experimental

condition rho 1hény w

Condition [
vs .82
Condition II

Condition 1I
vs 95
Condition [II

Condition |
vs .79
Condition III

Conditions I, II,
and Il .85 .90
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other within an experimental condi-
tion may be found in Table 4. These
results indicate that all the examiners
were highly consistent in their judg-
ments when they were considered as
a group. ’

In view of the previous result of
greater reliability when tape recorded
conditions were compared (Table 2),
the experimental conditions were
compared. This comparison was done
by determining a ranking of the 10
tested individuals within an experi-
mental condition by the examiners as
a group. The three examiners’ total
scores for each tested individual
within an experimental condition were
added together and a new score de-
termined for every tested individual.
The tested individuals were then
ranked on the basis of this mew set of
scores. This was done for each ex-
perimental condition. The ranks ob-
tained for one experimental condition
were then compared with the ranks
obtained for the other experimental
conditions. A rho. and W were ob-
tained in considering the three experi-
mental conditions simultaneously. The
results of this comparison of the ex-
perimental conditions may be found in
Table 5.

These results indicate that the com-
parison of the tape recorded condi-
tions have greater reliability than the
comparison of the live and tape re-
corded conditions.

Conclusions

It was concluded that the evalu-
ations made during articulation and
stimulation testing according to the
procedure originally recommended at
Indiana University can be reliable.

Considerable agreement in evalu-
ations of speech responses was ob-
served from one condition to another
for each examiner including the test

administrator. This was demonstrated
by reliability coefficients as well as
percentage of agreement on each re-
sponse.

Considerable agreement in evalu-
ations of speech responses was ob-
served from one examiner to another
for each condition. This was demon-
strated by reliability coefficients as
well as percentage of agreements.

Greater agreement was observed in
evaluations of speech responses of the
two tape recorded conditions than in
the live testing condition. This was
shown by correlations and percentage
of agreements. This was' true when
each examiner was compared with
himself as well as when he was com-
pared with the other examiners. It
was concluded that the greater vari-
ation in the evaluations made of live
speech than tape recorded speech was
due to the presence of more variables
in the live speech situation. Neverthe-
less the relationship between the live
and recorded speech was high enough
to warrant the use of tape recording
as a medium in training students who
are learning to evaluate articulation
responses.
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THE INFLUENNCE OF ORAL VERSUS PICTORIAL PRESENTATION

1 UPON ARTICULATION TESTING RESULTS

Katherine Snow and Robert Milisen




AN IMPORTANT problem in articulation
testing involves the technique to be
used in eliciting the particular sound
to be tested.

A test can be conducted by holding
a conversation with the child and not-
ing the sounds as they appear in words
spontaneously uttered. Though this is
a good test of the actual propositional
speech, it is inefficient and time-con-
suming as it may take a tremendous
amount of conversation to elicit some
of the less common sounds. For older
children, articulation can be readily
tested by having the child read aloud
words or sentences containing the
sounds to be tested.

For younger children, the most
common method consists in showing
the child pictures which illustrate
words within the child’s vocabulary,
which words contain the sounds to be
tested. Since some words are difficult
to illustrate, many investigators (7, 5,
9) ask the child to repeat these words
after oral stimulation. The question
then arises as to whether the child will
tend to correct his errors after the
stimulation. Morrison (4) and Temp-
lin (8) offer some experimental evi-
dence that the articulation is little if
any different when an oral pattern has
been given, than it is when it is elicited
pictorially.

Practical clinical experience leads
some speech clinicians to believe,
however, that the oral stimulation
will change the pattern of response
(3). Since oral stimulation is often
effective in therapeutic situations it
seems likely to have some effect in
testing situations. The purpose of this
study was to determine whether de-
fective speaking children give the
same oral responses to words pre-
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sented orally as to words presented
pictorially or in writing.

Subjects

There were 164 subjects, consisting
of all of the children referred to the
examiner by their teachers as being
defective in articulation from the first,
second, seventh and eighth grades
from all of the white schools of the
Fayette County, Kentucky, public
schools.

The patrons of the schools from
which the subjects were drawn ranged
from poor tenant farmers to prosper-
ous suburbanites, but the average
socio-economic status of the group
was well above national averages.
None of the children were receiving
or had ever received any speech
therapy.

Table 1 represents a summary of
the grade level and sex of the subjects.

Procedure

The 164 children were tested on 25
consonant sounds and blends, the same
sounds used by Roe and Milisen (6)
and Sayler (7). The first and second
grade children were given a picture
articulation test and a test of imitated
verbalization. The seventh and eighth
grade children were asked to read
single words which had been typed
on cards and also tested with imitated
verbalization.

For the purposes of this study, the
articulation test using imitated verbal-
ization will be called the oral test and
the articulation test using pictures to
elicit the sounds will be called the
picture test. Since, in the seventh and
eighth grades, the subjects read words
instead of responding to pictures, this
reading test will be considered along
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TasLe 1. Grade level and sex of subjects.

Grade Boys Girls Total D®
1 41 17 58 10.6
11 35 21 56 8.1
VI, VIII 36 14 50 5.3
Torta. 112 52 164

*Percentage of the tota] enrollment in the grade.

with the picture test in making an
malysis of the results.

The method used in administering
the picture test was similar to that
used by Roe and Milisen (6). The
reading articulation test for the
seventh and eighth grades differed
from that used by Sayler (7) in that
single words, instead of sentences,
were used. The oral test was patterned
after the one used by Templin (8),
but the examiner simply said: ‘I am

going to say some words and want
\uu “to say them after me,’ whereas
lemp in asked to child to ‘. .. say
it aftez me so I'm sure to hear it just
right”

The children were given two com-
plete tests, one day apart. Test I was
half oral and half picture, while in
Test II, the test was reversed; that is,
the sounds tested by the use of pic-
rures in Test I were tested by the oral
method in Test Il and vice versa. An
effort was made to divide the words
on the tests in such a way that voiced
and unvoiced sounds were well dis-
tributed and similar sounds were scat-
tered. In all testing sessions alternate
children were given Test I and Test
II, and each child was then given the
other test on the following day. The
order of presentation of the picture
and oral sections of the tests was also
alternated. In this way each child was
tested by both methods for each

sound, and it was hoped that any
practice effect was cancelled out.

Since each test was recorded on a
separate blank, opportunity for the
examiner to be influenced by a previ-
ous judgment was minimized. No
determination of the reliability of the
examiner was made at the time the
data were being gathered, but the
examiner later participated in the
study by Wright, above, in which the
reliability of the three examiners with
themselves and as a group was shown
to be high.

Only one sound was tested in each
word. The same words were used for
each sound in all tests, except in a
few cases where alternates were avail-
able. Some words do not elicit oral
responses from pictures as readily as
might be desired. Alternates were
available for such words and for
others reported by Roe and Milisen
(6) as possibly unsatisfactory test
words. They were used in this study
in the few cases where the child did
not respond to the first test word. In
some Instances a child might not
respond at all to the pictorial stimu-
lation for a sound, but in no case was
the word spoken for the child during
the picture or reading tests. In the
oral test the child was not asked to
look at the examiner or to listen care-
fully, but only to repeat each word
after it was said once.
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Testing was usually done in a rela-
tively quiet room with only the child
and the examiner present. No atten-
tion was called to the fact that a
speech test was being given, and only
a few of the seventh and eighth
graders seemed to realize that it was a
speech test.

The responses were recorded on the
test blanks as omission, substitution
(the substituted sound indicated pho-
netically), or degree of distinctness.
For the latter a scale of one to three
was used, one being a correct sound,
two a moderately indistinct sound,
and three a sound so indistinct that
the average listener might not recog-
nize it.

Results

The test responses for the sounds
[sz08rltfdskgfvpbtd]|g]
in all positions were tabulated in the
following manner: A omission was
recorded as (5), a substitution as (4),
a very indistinct sound as (3), a
moderately indistinct sound as (2),
and a correct sound as (1). Clinical
observation indicates that the direc-
tion of progress toward correction of
a defective sound is from omission to
substitution to indistinctness, though,
of course, a sound does not necessarily
go through each step. Roe and Milisen
(6) came to this conclusion, feeling
that their results gave a clue to the
development of correct sounds from

incorrect ones, when no specific train-
ing was given. In another section of
the present study, it was found that
in a six-month period without speech
therapy, omissions changed to sub-
stitutions in first grade children five
and one half times, and in second
grade children seven and one half
times more frequently than substitu-
tions changed to omissions. Substitu-
tions changed to indistinct sounds in
first grade children nine times more
often and in second grade children 23
times more often than substitutions
changed to omissions.

While this does not show that a
sound necessarily follows a particular
order, it indicates a general trend from
omission to substitution to indistinct-
ness, and justifies the use of the rank
order scale as described above.

These data can be analyzed in many
ways. The method used by earlier
investigators compared correct with
incorrect responses, no attempt being
made to subdivide the incorrect re-
sponses. This procedure has limita-
tions in that many facts pertinent to
diagnosis of defective articulation may
be found in different types of articu-
lation errors. Two methods of scorin
were used in this study. In Table 2,
the older method of comparing cor-
rect versus incorrect responses was
used. This was the method used in
Templin's study (8). In Table 3, ac-
count was taken of four degrees of

Tasre 2. Differential responses between initial oral and initial picture tests based on cor-

rect versus incorrect responses.

Better Oral
Number Per Cont

Bettcer Picture
Number Per Cent

Total
Number Per Cent

No Change
Number Per Cent

Grade 1 393 31 144
Grade 2 265 28 114
Grades 7, 8 195 50 82

Total 853 33 340

11 746 58 1283 100
12 565 60 944 100
21 111 29 388 100
13 1422 54 2615 100
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Tabce 3. Differential responses between initial oral and initial picrure tests based on better,

but not necessarily correct responses.

Better Oral
Number Per Cent

Better Picture
Number Per Cent

Total
Number Per Cent

No Change
Number Per Cent

All Sound Positions

Grade 1 537 42 280
Grade 2 371 39 195
Grades 7, 8 223 57 95
Total 1131 43 570
Initial Sounds
Grade 1 147 45 50
Grade 2 100 39 39
(Grades 7, 8 S0 67 13
Total 297 45 102
Medial Sounds
Grade 1 185 42 101
Grade 2, 115 39 65
Grades 7, 8 70 60 25
Total 376 43 191
Finai Sounds
Grade 1 205 40 129
Grade 2 156 40 91
Grades 7, 8 103 52 57
Total 464 42 277
Visible [f v 6 8 p b]
Grade 1 162 37 99
Grade 2 129 39 56
(Grade 7, 8 71 5s 32
Total 362 40 187

Partially Visible [td k g g tf d3r 1]

Grade 1 271 47 122
Grade 2 174 42 94
(Grades 7, 8 85 57 39

Total 530 46 255

Non-visible [s z []

Grade 1 104 39 59
Grade 2 68 35 45
(Grades 7, 8 67 61 24

Total 239 42 128

22 466 36 1283 100
21 378 40 44 100
24 70 18 388 9
22 914 35 2615 100
15 131 40 328 100
15 120 46 259 100
17 12 16 75 100
15 263 40 662 100
23 153 35 439 100
22 118 40 298 101
22 21 18 116 100
22 292 34 853 99
25 182 35 516 100
24 140 36 387 100
29 37 19 197 100
25 359 33 1100 100
23 176 40 437 100
17 14 4 329 100
25 25 20 128 100
21 345 39 894 100
21 186 32 579 100
22 150 36 418 100
26 26 17 150 100
22 362 32 1147 100
22 104 39 267 100
23 84 43 197 101
22 19 17 110 100
22 207 36 574 100

articulation errors, in that, for ex-
ample, a change from an omission (5)
to a substitution (4), or from a sub-
stitution (4) to a moderately indis-
tinct sound (2), was considered a
better response even though it was
incorrect in both instances.

Table 2 presents the number and

percentage of responses evaluated sim-
ply as correct or incorrect (the degree
of incorrectness was not recorded).
The sounds which were ‘Better Oral-
ly’ were those which were correct on
the oral test and incorrect on the pic-
ture test. The sounds which were ‘Eet—
ter Pictorially’ were those which were
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correct on the picture test and incor-
rect on the oral test. The sounds
which were placed in the ‘No Change’
column were sounds which were in-
correct on both tests. Instances where
responses to sounds were correct in
both tests were not included in either
Table 2 or Table 3.

Table 3 presents the number and
percentage of responses which were
better according to the previously
described rank order scale, and also
the percentage of responses which
were equally incorrect on both tests
according to the scale. The ‘Better
Oral’ responses were those better on
the oral than on the picture test. The
‘Better Picture’ were the reverse. The
‘No Change’ responses were equally
defective on both tests. These per-
centages are shown for all sounds, and
for the sounds in the initial, medial
and final positions, as well as for the
visibility of the focal articulation
points.

The similarity in the trends shown
in Tables 2 and 3 is quite striking
and would seem to highlight the very
definite trend toward better articu-
latory responses after oral stimulation
as compared with pictorial stimula-
tion. The ‘No Change’ column in
Table 2 shows much higher percent-
ages than the corresponding column in
Table 3 because, for example, a
change from an omission (5) on one
test to a moderately indistinct sound
(2) on the other would appear in this
column since the responses were in-
correct in both tests. In Table 3 any
change on the rank order scale would
put the response into either the ‘Better
Oral’ column or the ‘Better Picture’
column. Only identical incorrect re-
sponses appear in the ‘No change’
column in Table 3.

Where there was a difference in the
response to the oral and picture tests,

as shown in Tables 2 and 3, the better
response was, roughly, twice as likely
to occur on the oral test. The older
children, in grades seven and eight,
showed a much greater differential
in favor of the oral test than did the
younger children. Whether this re-
flects a greater responsiveness to oral
stimulation on the part of the older
children or is somehow connected
with the fact that they read words
instead of responding to pictures, or
has some other explanation, would be
impossible to say on the basis of the
available data.

From a comparison of the positions
of the sounds in the words, there
appears to be a very slight trend for
the initial sounds to be most influenced
by oral stimulation, then medial and
final sounds, in that order. The visi-
bility of the focal articulation points
of the sounds seems to have no par-
ticular bearing on the production of
the sounds after oral stimulation, but
it must be kept in mind that the child
was not asked to look at the examiner.
Some children looked and listened,
some only listened, to the one produc-
tion of the word.

An articulation score was figured
for each child by adding the rank
order values assigned to his responses
for each sound in each position and
dividing by the number of responses.
Thus the score is the mean of the
values of the rest responses, and can
conceivably vary bectween 1.00 (all
responses correct) and 5.00 (all tested
consonants omitted). This actually
involved the use of the rank order
scale of accuracy of articulation, as
a numerical scale. There is no simple
way to construct an adequate,
weighted numerical rating scale for
degrees of accuracy of articulation.
Such factors as frequency of occur-
rence of each sound in each position,
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TabLe 4. Mean articulation scores for picture and oral tests.

Picture Oral
Grade N Test Test Diff. S.E. t
I 58 2.04 1.85 19 0326 5.84
It 36 1.80 1.68 12 0224 5.35
VI, VI 50 1.24 11§ .09 0237 3.79

the relation of a sound to an adjacent
sound, the nature of each misarticula-
tion and its relationship to the devel-
opment of speech and its effect upon
the listeners, and many others, would
need evaluation. It was felt that unless
a complete separate study could be
undertaken to establish a numerical
scale (and limitations of time made
this impossible), it was better to use
the simplest method as the one least
likely to introduce unnecessary error.
Therefore, the rank order scale de-
scribed previously was used also as a
numerical scale in arriving at the
articulation score.

Table 4 shows the mean articulation
scores for the picture and oral tests
for Grade I, Grade II, and Grades
VII and VIII combined, with the
differences between the picture and
oral test scores, As would be expected,
the scores decrease (improve) with
increase in grade. There is also a
rather consistent difference between
the picture and oral test scores, which
difference also decreases with increase
in grade level.

The z-test' for the significance of

1
M, -My

{ =
N
n(n-1)
Where M, is the observed mean, M is
the hypothetical mean, 5d2 is the summa-
tion of the squares of the deviation from the
riean of the differences between the pairs,
and n is the number of pairs.

the difference in the means of related
pairs (in this case the pairs consist of
the same child given two types of
test) indicates a high degree of con-
fidence that the difference is not due
entirely to chance. It is significant
at less than thc one per cent level
for all grades tested, but is most
significant in the lower grades.

Summary and Conclusions

In this study, 114 defective speaking
school children from Grades I and II
were each given an ora] and a picture
articulation test, and 50 defective
speaking school children from Grades
VII and VIII were each given an oral
and a reading articulation test.

The children did not give the same
oral responses to the two types of test.
There was a consistent differential in
favor of better responses to the oral
test. This differential was present at
all grade levels tested and seems to
indicate that the small amount of
stimulation present in the oral test
was influencing the articulation re-
sponses by aiding the children to form
their sounds more correctly.

The results of this study indicate
that of the two tests the picture, not
the oral, test should be preferred
when testing the articulation of chil-
dren.
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THE EFFECT OF VISUAL, AUDITORY AND COMBINED VISUAL-AUDITORY
STIMULATION UPON THE SPEECH RESPONSES OF
DEFECTIVE SPEAKING CHILDREN

Davis A. Scott and Robert Milisen



ALTHOUGH speech therapists are almost
in complete agreement concerning the
primary goals of therapy for children
with defective articulation, by no
means are they agreed upon the pro-
cedures that should be utilized in
attaining these goals. A large number
of methods have been presented in
the literature and are advocated by
various centers of speech correction.
In addition, each therapist creates his
own variations. Basically, however, all
techniques utilized may be classified
under three broad, general methods:
The phonetic-placement method, the
moto-kinesthetic method, and the
stimulus or stimulation method.

The underlying principle of the
phonetic-placement method involves
having the student attend to the
movements and positioning of the
articulatory structures; the goal is
conscious control of movement and
positioning. In general, the procedures
include: the use of visual or verbal
instructions, the use of exercises for
the speech musculature, and the modi-
fication of other sounds already in the
child’s repertoire.

Whereas phonetic-placement  in-
volves merely instructions and exer-
cises in order to teach a static position,
the moto-kinesthetic method involves
the actual manipulation of the stu-
dent’s articulatory mechanism, either
mechanically or manually. The pro-
cedures include the use of instruments,
applicators, or the fingers of the
therapist in order to attain the proper
position of the mechanisms.

The stimulation method, although
not incorrectly named, does mislead
the person when he considers other
methods. For, in a strict psychological
sense, any technique or device or pro-
cedure that is used to teach a child
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how to say a sound may be considered
as a stimulus. In the stimulation
method, however, the stimuli pre-
sented to the student are auditory and
visual: a2 model sound is presented by
the therapist and the student imitates
what he sees and hears.

It is the purpose of this study to
obtain some experimental evidence
which would point to the effect of
visual and auditory stimulation upon
the speech responses of defective
speaking children. No attempt will be
made to draw comparisons between
the stimulation method and the other
methods of therapy. The attempt will
be to secure information in order to
evaluate the worth of the stimulation
method in teaching new sounds. More
specifically, the question to be an-
swered is: How effective are visual
stimuli alone and auditory stimuli
alone in comparison with combined
visual and auditory stimulation?

Procedure

Subjects. The subjects used in this
experiment were 64 of the defective
speaking children examined by the
Indiana University Traveling Speech
and Hearing Clinic in the summer of
1951. Only children with defective
articulation were accepted as subjects.
Children were excluded from the ex-
perimental group if they had one or
more of the following problems: a
vision defect, a hearing problem,
cerebral palsy, clefr palate, or stutter-
ing.

%‘urthermore, the sample of subjects
was limited to include only those
children whose faulty articulation was
mainly a learning problem. This limi-
tation excluded those children who
had personality or emotional problems
in addition to, or because of, their
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speech handicap. It also served to ex-
clude those children who because of
lack of cooperation or lack of atten-
tion could not complete the examina-
tions required.

It was felt that the group of subjects
selected constituted a normal sample
of the children with defective articu-
lation, whose problems were mainly
educational in nature and were not
complicated by other handicapping
conditions. The ages of the children
ranged from four to 14 with over half
of the subjects cither seven or eight
years of age. The range in grade
placement extended from kindergar-
ren to sixth grade with over half of
the subjects in either the first or
second grade. Five children had not
entered school. In terms of mental
maturity, six of the subjects were
classified as having borderline intelli-
gence, 11 as having below average
intelligence, 39 as having average
intelligence, six as having above aver-
age intelligence, and two as having
superior intelligence. Of the 64 sub-
jects, 42 were boys and 22 were girls.

Selection of Sounds. For the pur-
pose of this experiment the examiner
was interested only in the testing and
stimulating of the following sounds:
[r1Iszkgf v]. These sounds were
selected for further study because
they contain most of the variable
characteristics of consonant sounds.
The important factors they contained
as far as this study is concerned are
the degree of visibility and audibility
since these factors facilitate the limi-
tation of sounds. The focal articula-
tion points of the [f] and [v] sounds
are readily visible; the focal articula-
tion points of the [k g r 1] sounds
can be made more visible but under
ordinary circumstances are not readily
visible; the focal articulation points of
tke [s] and [z] sounds are non-visible.

Other variables these sounds contain
are that some are voiced while others
are unvoiced; some are plosives, some
are fricatives, some are sibilants, and
some are semivowels.

Tests. A picturc articulation test
was administered to determine which
sounds were defective. The picture
test was constructed in the form of a
notebook; each page was devoted to
the examination of one sound as it
appeared in the three positions of
words.

A stimulation test was administered
next to determine how well the sub-
ject could produce each of his defec-
tive sounds in isolation. The subject
was first asked to produce the sound
following combined visual and audi-
tory stimulation; that is, the experi-
menter said the sound and the child
looked, listened, and imitated. Next,
the child imitated the sound following
a visual stimulus alone. Last, he pro-
duced the sound following an audi-
tory stimulus alone.

The stimulation test was begun on
the [0] sound so as to give the subject
an indication of what was required of
him and to serve as a practice session.
The results of the {8] stimulation
were not included as part of the ex-
perimental data. If the {6] sound was
not defective, the subject would be
given practice on another of the
sounds being studied; the results of
such stimulation were not then in-
cluded in the data.

Directions. For the picture articu-
lation test, the examiner said:

I am going to show you a book full of
pictures, I am going to point to some
of them and I want you to tell me what
they are.

In some instances it was necessary
to ask leading questions in order to
obtain the desired word-responses;
however, at no time was the desired
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word said by the examiner before the
subject said it.

For those conditions on the stimu-
lation test in which combined visual
and auditory stimuli were presented,
the examiner said:

I want you to watch my mouth very

closely and to listen very carefully. I am

going to say some sounds and I want to
see how well you can say what 1 do.

For those conditions in which a vis-
ual stimulus alone was presented, the
examiner said:

Now watch my mouth very closcly. I
am going to whisper 2 sound and I want
you to say the same sound out loud
after me.

The sounds were not actually whis-
pered; the focal articulation points
were formed without any of the audi-
tory characteristics.

For those conditions in which an
auditory stimulus alone was presented,
the examiner said:

Now listen very carefully. I am going

to hide my mouth so that you cannot

see what I say. I want to see if you can

say the same sound after me just like
I do.

The examiner’s mouth was hidden by
means of holding a 3 X 5 white index
card in front of his lips.

After giving the directions for one
sound, it was often unnecessary to
repeat them; however, if they were
needed again, they were repeated.

Method of Recording Responses.
The responses to the basic articulation
tests and to the stimulation tests were
recorded in the same manner. If the
subject omitted a certain sound in a
certain situation, a symbol denoting
omission (QO) was recorded on the
test form. If the subject substituted
one sound for another, the phonetic
symbol for the sound substituted was
recorded. If the subject distorted a
sound, a symbol denoting the degree

of distortion (5, 4, 3, or 2) was re-
corded. If the subject produced a
correct sound, (1) was recorded.

Reference to this examiner’s reli-
ability in judging and recording re-
sponses may be found in the preceding
article by Woright concerning the
reliability of examiners’ judgments of
speech responses.

Results

Since it was impossible to set up any
controls to regulate the order of
presentation of the stimuli, that is,
since the visual-auditory stimulation
always came first, then visual stimuli,
and then auditory stimuli, it is impos-
sible to apply any statistical analysis
to the dara. Therefore, the experi-
menter tabulated the frequency of
various types of response to the dif-
ferent types of stimulation and dis-
played these results in a tabular form
for each sound. Although this method
of analysis does not allow for the
determination of significance, the
tabular presentation does summarize
the results well and points to trends
that existed in the data.

The responses to stimulation of the
sound in isolation were first classified
as to whether they were correct re-
sponses, distortions, substitutions, or
omissions. Then the frequency of
these types of response following each
type of stimulation was tabulated for
each sound. The results of these tabu-
lations appear in Table 1. It should
be noted that of the 64 subjects, 33
received stimulation on the [f] sound,
35 on the [v], 37 on the [k], 32 on
the {g], 27 on the [r], 40 on the [l],
45 on the (s], and 35 on the [z].

The results for the three types of
stimulation of [f] are practically iden-
tical. Taking the practice effect into
consideration, one might expect the
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TasLe 1. Frequency of various types of response following visual-auditory, visual, and

auditory stimulation of the sounds tested.

Tynes of Visual- Visual-

Response Auditory  Visual Auditory Auditory  Visual Auditory
f v

Correct responses 33 32 30 33 23 29

Disrortions 0 4] 1 0 2 3

Sutstitutions 0 0 2 2 10 3

Omissions 0 1 0 0 0 0
k g

Correct responses 35 28 30 30 21 27

Distortions 0 3 2 0 2 2

Substitutions 2 6 5 2 9 3

Omissions 0 0 0 0 0 0
r 1

Correct responses 13 6 11 31 22 15

Distortions 14 15 13 7 9 12

Substiirutions 0 5 3 2 8 13

Omissions 0 1 0 0 1 0
S Z

Correct responses 36 23 31 25 11 21

Distortions 9 15 9 6 9 10

Subsritutions 0 [ 5 4 13 4

Omissicns 0 1 4} 0 2 0

results for either the visual or auditory
stimulation to show more correct
responses than the visual-auditory re-
sults; however, this is not the case.
Therefore, we may assume that the
combined visual-auditory stimulation
is more effective in eliciting correct
responses for the [f] sound since the
results were better and there was no
practice effect. There is no indication
of which factor, the visual or audi-
tory, is more helpful in facilitating the
imitation of this sound or which
1solated stimulus presents the greater
cue to the subject.

The results for [v] indicate that
more correct and fewer incorrect
responses were produced following
visual-auditory stimulation. Although
the table indicates that the auditory

stimulus produced the second best
results, it should be pointed out that
all of the 10 substitutions recorded
for the visual stimulus were substitu-
tions of the voiceless cognate, [f] for
[v]. Considering this fact, it appears
that neither the visual nor auditory
stimulus is more effective in produc-
ing the correct focal articulation
point; however, the auditory stimulus
often appears necessary in the produc-
tion of a sound that is auditorily as
well as visually correct.

The results for [k] indicate that
more correct responses and fewer
incorrect responses were produced
following visual-auditory stimulation.
JIFewer correct and more incorrect
responses were made following the
visual stimulus; however, there ap-
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pears to be no definite indication of
which factor, visibility or audibility,
is the more effective in facilitating the
imitation of the sound.

The results for [g] indicate that
more correct responses and fewer in-
correct responses were produced fol-
lowing visual-auditory stimulation.
Fewer correct responses and more
incorrect responses were produced
following visual stimulation alone.
Once again, however, a number of
these incorrect responses were substi-
rutions of the voiceless cognate.
Therefore, it appears that the visual
stimulus enables the subject to pro-
duce a sound that is visually correct
although auditorily incorrect. No fur-
ther clue was present that would in-
dicate the relative effectiveness of
visual versus auditory stimulation.

The results for [r] indicate that
more correct and fewer incorrect re-
sponses were produced following
visual and auditory stimulation. The
responses that occurred following
auditory stimulation were almost as
good. Fewer correct responses and
more incorrect responses were pro-
duced following visual stimulation
alone. The results indicate that the
auditory factor may be more impor-
tant than the visual factor in facilitat-
ing the imitation and learning of the
[r] sound.

The results for [l] indicate that far
more correct sounds and fewer in-
correct sounds were produced follow-
ing visual-auditory stimulation. Fewer
COITECt Iesponses and more incorrect
responses were produced following
auditory stimulation. These results in-
dicate that visual stimulation may be
more effective than auditory in en-
abling a subject to produce a correct
[1] sound.

More correct sounds and fewer in-

correct sounds for [s] were produced
following visual-auditory stimulation.
The responses were nearly the same
following the auditory stimulation.
Far fewer correct responses and more
incorrect responses followed the visual
stimulation. These results indicate that
the auditory stimulus may be more
important than the visual stimulus in
enabling a subject to produce a cor-
rect [s] sound.

More correct responses and fewer
incorrect responses for [z] were pro-
duced following visual-auditory stim-
ulation. Far fewer correct sounds and
more incorrect sounds occurred fol-
lowing visual stimulation. These re-
sults indicate that the auditory stim-
ulus may be more important than the
visual factor in the production of the
[z] sound.

Summary

This analysis of the effect of various
types of stimulation indicates that the
combined visual-auditory stimulation
is the most effective. For all sounds,
more correct responses and fewer
incorrect responses were produced
following the visual-auditory stimula-
tion. The auditory stimulus elicited
more correct responses and fewer in-
correct responses than did the visual
stimulus for sounds with relatively
non-visible focal articulation points,
the [s] and [z] sounds, and for one
sound with a focal articulation point
that can be made more visible, the
[r] sound. The visual stimulus elicited
more correct responses and fewer in-
correct responses than did the audi-
tory stimulus for one sound with a
focal articulation point that can be
made more visible, the [1] sound. The
two types of stimulation elicited ap-
proximately the same responses for



SCOTT AND MILISEN: EFFECT OF STIMULATION 43

the other two sounds with focal artic-
ulation points that can be made more
visible, the [k] and [g] sounds, and
for those sounds with relatively visible
focal ariculation points, the [f] and
[v] sounds. Thus, the visual stimulus
appears to be just as important as the

auditory stimulus. For the voiced
sounds {v] and [g], however, the
auditory stimulus appears slightly
more effective in eliciting responses
that are auditorily correct; the visual
stimulus alone elicits a number of sub-
stitutions of the voiceless cognate.



SPONTANEOUS IMPPROVEMENT IN ARTICULATION AS RELATED TO
DIFFERENTIAL RESPONSES TO ORAL AND

4 PICTURE ARTICULATION TESTS

Katherine Snow and Robert Milisen



DIFFERENCES which have been shown
to exist between the oral responses
given by defective speaking children
to oral and picture articulation tests,
as described by Snow and Milisen,
above, raise questions as to the rela-
tionships between these differences
and prognosis and therapy in articula-
tion disorders.

Successful articulation therapy, no
matter what methods or techniques
are used, involves the production by
the child of a more adequate articu-
latory response. The same is true of
improvement in articulation that takes
place without formal speech therapy.
In articulation testing, minimum assist-
ance in making a sound is given to the
child when a word is elicited by use
of pictures. More than minimum as-
sistance in making a sound is given to
the child when a word is elicited by
saying it first for the child, since he
has a correct oral pattern and perhaps
a correct visual pattern to follow.
Since the differential to the responses
to the two types of tests would ap-
pear to be the result of the assistance
given by the presentation of the cor-
rect pattern, there would seem to be
a possibility that the child who gives
a better response to the oral pattern
would be able to make more progress
in correcting his articulation than a
child who gives the same incorrect
response after oral stimulation that
he gives to a picture. There would
also seem to be a possibility that those
sounds that were made better after
the limited oral stimulation would be
more susceptible to improvement.

The purpose of the present study
is to investigate, in defective speaking
children, the degree of spontaneous
improvement in articulation as it is
related to the differential responses to
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oral and pictorial articulation tests.
This comparison was made for each
child and for each sound.

Procedure

The subjects consisted of 81 defec-
tive speaking first and second grade
children from the Fayette County,
Kentucky, public schools, who had
not received speech therapy. These
are the children described in the
Snow and Milisen study, above, who
were available for retesting after a
six-month interval.

The 81 children were tested on 25
consonant sounds and blends, the same
sounds used by Roe and Milisen (2).
In the fall each child was given a
picture articulation test (called for
the purposes of this study the Initial
Picture Test) and a test of imitated
verbalization (called for the purposes
of this study the Initial Oral Test).
Six months later, in the spring, each
child was retested with the same
tests. Of the spring tests only the re-
sults for the Final Picture Test werc
used for this study.

Results

The test responses for the sounds
[sz68rltfdskgfvpbtd/[n]
in all positions were tabulated and
values for each type of response were
assigned in the following manner: An
omission a value of (5), a substitution
a value of (4), a very indistinct sound
a value of (3), a moderatelv indis-
tinct sound a value of (2), and a cor-
rect sound a value of (1). A justifica-
tion for use of this scale of values
may be found in the earlier paper.

Four kinds of distributions involv-
ing differential scores were obtained
by comparing results between tests.
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The first type of distribution was ob-
tained by comparing the results each
child made on the Initial Picture Test
w:th those he made on the Initial Oral
Test. The second type of distribution
was obtained by comparing the results
each child made on the Initial Picture
Test with the results he made six
months later on the Final Picture Test.
The third type of distribution was ob-
tained for all sounds by comparing the
results for each sound in each position
on the Initial Picture Test with those
for the Initial Oral Test. The fourth
type of distribution was obtained for
all sounds by comparing the results for
each sound in each position on the
Inwtial Picture Test with thosec made
six months later on the Final Picture
Test,

Differentials between results on the
two Initial Tests represent the amount
of difference obtained between oral
and pictorial stimulation. This result
helps to answer the question, “‘Which
kind of test gives a child the most
assistance in articulating?’

Differentials between results on the
Initial and Final Picture Tests repre-
sent the spontaneous improvement in
a child's articulation during the six-
month period between the adminis-
tration of the Initial and the Final
Picture Tests.

The first two types of distributions
of ditferential scores were computed
in the following manner: An articula-
tion score for each child on each test
was abtained by assigning, to each re-
sponse he made to each test word,
a value. These values, previously de-
scribed, were added and the sum was
divided by the number of responses.
The mean of these values represented
his articulation score and could range
from a 1.00 for a perfect articulation
score to a 5.00 for a score containing
11l omissions.

TasrLe 1. Correlations between the differ-
ences in the means of the children’s articula-
tion scores on the Initial Picture and Oral
Tests and the differences in the Initial and
Final Picture Tests.

Grade N r
I 38 71
1T 43 53

The first distribution of differential
scores was obtained by subtracting the
articulation score made by each child
on the Initial Picture Test from that
made by him on the Initial Oral Test.

The second distribution of differ-
ential scores was obtained by sub-
tracting the articulation score made
by each child on the Initial Picture
Test from that made by him on the
Final Picture Test. Correlations® were
calculated between these two dis-
tributions of differential scores for
each grade. As shown in Table 1 for
Grade 1, this correlation was .71 and
for Grade Il it was .53. According to
Lindquist (), these correlations are
significant at the one per cent level of
confidence.

In general, children made more
€rrors, or more severe errors on the
Initial Picture Test than on the Initial
Oral Test. They received oral stimu-
lation from the oral test, but none
from the picture test. For the most
part, those who had the greatest dif-
ferential score between the two tests
were the ones who showed the great-
est spontaneous improvement in artic-

1
Iy= Xy ,
RgXgy

where x and y are the deviations from the
respective means, and n is the number of
cases
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ulation as measured six months later
by the Final Picture Test.

This would indicate a probability
that the difference in a child’s re-
sponses to an oral and a picture
articulation test could be used as one
valuable factor in predicting his prog-
ress in correcting his articulation
errors.

Another question which arises is
whether sounds and their positions in
words affect the prediction of spon-
taneous improvement. To study this
question, the third and fourth types
of distributions of differential scores
were obtained for all sounds, in each
of the three positions.

The third type of distribution of
differential scores was computed in
the following manner: A mean articu-
lation score for each sound in each
position was obtained for the Initial
Picture Test. Each score was calcu-
lated by adding the values of all re-
sponses to a sound in a given position
and dividing by the number of re-
sponses. This same procedure was
followed for the results on the Initial
Oral Test. A difference score was
obtained by subtracting the mean for
a sound in a given position on the
Initial Picture Test from the mean on
the Initial Oral Test. A distribution of
these differential scores was made.

The fourth type of distribution of
differential scores was obtained in a
similar manner, except that the Initial
Picture Test results were compared
with the Final Picture Test.

The differential scores for the third
type of distribution were correlated
with those obtained for the fourth
type of distribution for each position
of sounds in words for each grade. As
shown in Table 2, these correlations
indicate that, in general, sounds pro-
duced better in the Initial Oral Test

TasLe 2. Correlations between differences
in means of Initial Picture and Oral Tests,
and Initial and Final Picture Tests, by in-
dividual sounds.

Positions of Number of r
Grade | Grade 1l

Sounds Sounds

Initial 17 67 77
Medial 18 44 47
Final 18 .70 .52

than in the Initial Picture Test also
showed the greatest spontaneous im-
provement as measured six months
later in the Final Picture Test.

The significance of the correlations
presented in Table 2 are as follows:
The initial positions of sounds in both
Grades I and II were significant at the
one per cent level. The medial sounds
for both grades were significant at the
five per cent level. The final sounds
for Grade 1 were significant at the
one per cent level and for Grade Il
at the three per cent level.

Summary and Conclusions

In this study, 81 defective speaking
school children from Grades I and 11
were each given an oral and a picture
articulation test. They were retested
with the same tests after six months,
during which time they received no
speech therapy.

The study indicates a probability
that the difference in a child’s re-
sponses to an oral and a picture articu-
lation test could be used as a valuable
factor in predicting his progress in
correcting his articulation errors. It
also indicates that, to a considerable
extent, sounds which are produced
better in an oral than in a picture
articulation test, are the ones which
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will show the most spontaneous im-
provement in articulation.

In assessing the results of this study
it must be kept in mind that the
differential responses to the oral and
picture articulation tests were pro-
duced after 2 minimum of oral stimu-
lation. The child was asked to repeat
a word after it was said only once. He
was not asked to look at the examiner.
If this very limited stimulation is
sufficient to show the predictive value
that is here indicated, it would seem

that a more carefully designed oral
and visual stimulation test, used in
conjunction with a picture test, might
be very accurate in estimating prog-
nosis.
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THE EFFECTIVENESS OF COMBINED VISUAL-AUDITORY STIMULATION

VI IN IMPROVING ARTICULATION

Davis A. Scotr and Robert Milisen



THIS STUDY concerns itself with a more
extensive analysis and evaluation of
combined visual-auditory stimulation
rather than with making comparisons
between different forms of stimula-
tion, Likewise, no comparisons will
be made with other methods of articu-
lation therapy. The purpose of this
study is to attempt to answer the
following questions:

1. How effective is a combined
visual and auditory stimulation in im-
proving incorrect speech responses of
defective speaking children?

2. Are there any measurable differ-
ences in the speech responses of chil-
dren to stimulation at different levels
of difficulty in the speech configura-
tion?

3. Are some sounds more stimu-
latable than others?

Procedure

Subjects. The group of subjects
used in this study was the same group
as described in the authors’ preceding
article.

Tests. The picture articulation test
and a stimulation test were adminis-
tered. For the purpose of this study,
the stimulation test was administered
to determine how well the subject
could produce each of his defective
sounds in isolation, in nonsense sylla-
bles, and in words in response to the
examiner’s visual-auditory stimulation.

1. For the sound in isolation, the
subject was asked to produce the
sound following a visual-auditory
stimulus; the subject imitated what he
heard and saw.

2. For the sound in nonsense sylla-
bles, the subject responded to com-
bined visual-auditory stimulation in
first the initial position, then in the
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medial position, then in the final
position. In each instance, the vowel
[a] was coupled with the sounds.

3. For the sound in words, the sub-
ject responded to combined visual-
auditory stimulation in first the initial
position, then in the medial position,
and last in the final position.

The number of stimulations pre-
sented depended upon the adequacy
of the subject’s response. Each sound
in each condition described above was
stimulated once and the results re-
corded if the subject’s response was
correct. If the response was incorrect,
a second stimulus was presented and,
if necessary, a third one. If none of
the imitations were judged as correct,
the best of the three responses was
recorded.

The examiner tested and stimulated
the same sounds, used the same intro-
ductory procedures, gave the same
directions, and recorded responses in
the same manner as described in the
preceding article.

Compilation of the Data. In order
to make the data as meaningful as
possible, two methods of reporting
were used: a weighting scale and a
right-versus-wrong classification. The
method used in assigning weight or
score values to the speech responses
followed Table 1, the rationale for
such a weighting being based on the

Tane 1, Weight values assigned to recorded
responses.

Recorded

Responses Interpretation Weight Value
1 correct 1
2and 3 mild distortions 2
4 and § serious distortions 3
[] substitutions 4
0 omissions S
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study by Roe and Milisen (1), and
described by Snow and Milisen, above.

The technique involved in deter-
mining right versus wrong responses
was as follows: A response was classi-
fied as incorrect if it were an omission,
substitution, or distortion. A response
was classified as correct if the correct
sound had been produced or if the
response had been recorded as 2, indi-
cating a mildly indistinct sound which
would not be recognized as an error
by laymen.

Results

1. How effective is a combined
visual and auditory stimulation in im-
proving incorrect speech responses of

-

TasLe 2. Significance ratios for differences
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defective speaking children? In an-
swering this question, a comparison
was made between the incorrect re-
sponses to the articulation test and
the responses to the stimulation test.
The answer to this question was ap-
proached in two ways.

The first way was to determine the
degree of significance of the differ-
ences which were observed between
responses on the articulation test and
those on the stimulation test. All of
the responses were first translated into
weight values according to Table 1.
It was then possible to obtain mean
score values and to compute numerical
differences. In order to determine the
significance of these differences, sig-

between sound responses on articulation test

and sound responses in words on stimulation test.

Sound (Sul{){ecu) Initial Position Medial Position Final Position

_MX* Dif. ' _MX* Dif. t Mx* '
MY MY MY Diff.

f 33 3.12 1.54 5.70 3.64 1.97 8.96 4.12 2.82 1044
158 167 130

v 34 3.97 2.20 9.66 3.79 161 5.03 4.12 1.77 5.71

k 37 3.08 1.7§ 6.20 2.89 119 425 4.11 2.52 933
133 170 159

g 31 3.10 1.52 4.00 3.13 1.36 4.39 3.97 1.58 4.65

T 27 3.22 89 4.0§ 3.22 77 3.85 4.07 1.07 3.24
2.33 245 3.00

i 40 3.37 1.87 7.48 4.05 1.88 7.23 435 1.75 5.65
150 217 2.60

s 45 347 151 6.86 3.62 1.13 5.38 3.80 1.87 7.48
196 2.49 193

z 35 3.57 2.00 8.70 3.89 98 3.92 3.94 2.37 8.17
157 291 157

*MX—Mean score on articuladon test; MY—Mean score on stimulation test.
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Tasre 3. Correct responses following stimulation of sound in initial, medial, and final posi-
tions of words when particular sound was defective in corresponding positions of words

on articulation test.

Sound Initial Position Medial Position Final Position
N* nt %% N* nt %o} N* nt %ot
f 25 19 76.0 29 19 65.7 31 25 80.6
v 35 25 714 32 18 56.3 31 17 54.8
k 27 22 81.5 22 12 54.5 32 22 68.8
g 24 15 62.5 23 14 60.9 28 13 46.4
r 26 10 38.5 25 8 32.0 26 6 23.1
1\ 33 24 727 35 18 514 38 18 474
S 38 25 65.8 37 13 378 38 23 60.5
z 34 21 61.8 36 11 30.6 30 21 70.0

*N—Number of subjects producing sound incorrectly in initial (or medial or final)

position of words on articulation test.

tn—Number of subjects producing sound correctly in initial (or medial or final)

position of words on stimulation test.

1%—Per cent of subjects producing sound correctly following stimulation after
producing sound incorrectly on articulation test.

nificance ratios were computed; the
ratio was obtained by dividing the
mean of the differences by the stand-
ard error of the mean differences.
Table 2 summarizes the tabulations
and contains the significance ratios.
Since all of the ratios are greater than
2.58, the observed differences are all
significant beyond the 1% level of
confidence. Hence, visual and auditory
stimulation is extremely effective in
improving incorrect speech responses
which appear on articulation tests.

The second method of approach
was to determine the frequency of
correct responses on the stimulation
test for those subjects who had pro-
duced sounds incorrectly on the
articulation test. The results of this
analysis are contained in Table 3.
Once again, the effectiveness of visual-
auditory stimulation can easily be
seen.

2. Avre there any measurable differ-
ences in the speech responses of chil-
dren to stimulation at the different
levels of difficulty in the speech con-
figuration? Comparisons were made
between different levels of the stimu-
lation test; restated, the question
would be: Are more correct responses
found following stimulation of a
sound in isolation than following
stimulation of that sound in nonsense
syllables or words? And, does a sound
in nonsense syllables respond better to
stimulation than it does in words?
Furthermore, do sounds in certain
positions respond better to stimula-
tion than they do in other positions?

The method used in answering these
questions was to compute the per-
centage of correct responses at various
levels of the stimulation test. The
results are reported in Table 4.

With but one exception, [I], there
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TasLe 4. Per cent of correct responses on stimulation test at various levels of difficulty

in speech configuration.

Sound Isolation Nonsense Syllables Words

Initial Medial Final Initial Medial Final
f 100 88 79 84 76 66 81
v 100 94 77 58 71 56 55
k 95 89 77 81 82 55 69
iy 91 88 83 71 63 61 46
r 66 39 20 23 39 32 23
1 83 91 94 71 73 51 47
S 91 68 54 55 66 38 61
z 90 71 58 53 62 31 70

were greater percentages of correct
responses following stimulation of a
sound 1n isolation than there were at
any other level of the stimulation test.
Except for one sound, {r}, there were
greater percentages of correct re-
sponses in the initdal position of non-
sense svllables than there were in the
initial position of words. Except for
the [r] sound, there were greater
percentages of correct responses in
the medial position of nonsense sylla-
bles than there were in the medial
position of words. Except for three
sounds, [r s z], there were greater
percentages’ of correct responses in
the final position of nonsense syllables
than there were in the final position
of words. Except for the [f] and
[z] sounds, there were greater per-
centages of correct responses in the
inidal position of worgs than there
were in the medial or final positions
o” words. For the [f k s z] sounds,
there were greater percentages of
correct responses in the final position
of words than there were in the
medial position; for the sounds [v g r
1] there were greater percentages of

correct responses in the medial posi-
tion of words than there were in the
final position.

3. Are some sounds more stinm-
latable than others? For the answer to
this question, the writer tabulated the
total number of possible responses and
the total number of correct responses
on the stimulation test. This was done
for each sound being studied and in-

TasLe 5. Per cent of correct responses out
of total number of responses on stimulation
test.

Sound Total Coctors Frreens
Responses Responses Responses

f 205 169 83

v 232 172 74

k 201 160 79

g 184 133 72

r 186 64 34

l 254 185 72

s 268 166 62

z 240 150 6
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cluded the responses of each subject.
Then the percentage of correct re-
sponses out of total responses was
computed. The results appear in Table
5.

From this analysis of the data in
terms of the per cent of correct re-
sponses following stimulation, the
ranking of the sounds according to
stimulatability would be as follows:
{f k vglzsr]. This order of rank-
ing places at the top sounds with
visible focal articulation points along
with those sounds with focal articula-
tion points that can be made more
visible. Lower in rank appear those
sounds with focal articulation points
that are relatively non-visible and can-
not be made more visible. The one
exception to this generalization is the
[r] sound with a focal articulation
point that can be made more visible;
the [r] ranks as the least stimulatable.

Summary

The purpose of this study has been
to obtain some information which
would point to the effect of visual
and auditory stimulation upon the
speech responses of defective speak-
ing children. The following summary
attempts to answer the questions posed
at the beginning of the study.

1. Combined visual and auditory
stimulation was extremely effective in
improving the incorrect speech re-
sponses of defective speaking children.
The differences observed between the
responses on the articulation test and
the responses following stimulation
were significant for all the sounds
studied and in all positions (Table 2).

2. A high percentage of children
with defective articulation were able
to produce correct sound responses
in all three positions of words follow-
ing a minimal amount of visual and
auditory stimulation. Following visual-

auditory stimulation of a sound in the
three positions in words, from 23.1%
to 81.5% of the responses were cor-
rectly articulated sounds (Table 3).

3. Sounds were made correctly
more often in isolation than in any
position of nonsense syllables or
words. There was one exception to
this conclusion: The (1) sound was
produced correctly more often in the
nitial and medial positions of nonsense
syllables than in isolation. Sounds
usually were made correctly more
often in any position of nonsense
syllables than in the corresponding
position of words (Table 4).

4. In nonsense syllables, sounds
were produced correctly more often
in the initial position than in the
medial or final positions and more
often in the medial position than in
the final position (Table 4).

5. In words, sounds were produced
correctly more often in the initial
position than in the medial or final
positions except for the [f] and [z]
sounds. In comparing the medial and
final positions of words, some sounds
were produced correctly more often
in the medial position, [g r 1]; other
sounds were produced correctly more
often in the final position, [z s k f]
(Table 4).

6. Sounds with visible focal articu-
lation points and sounds with focal
articulation points that can be made
more visible were the most stimu-
latable. An obvious exception to this
conclusion was the [r] sound, which
appeared to be the least stimulatable,
although its focal articulation point
can be made more visible (Table §).
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A STUDY OF THE ABILITY TO REPRODUCE UNFAMILIAR SOUNDS

VIl WHICH HAVE BEEN PRESENTED ORALLY

William R. Humphrey and Robert Milisen




THE SPEECH therapist is constantly con-
fronted with problems in his work
due to a limited knowledge of the
effect which memory and mode of
presentation have upon the learning
of speech sounds. Articulation therapy
is an attempt to overcome some of the
barriers in the way of accurate speech
sound acquisition. There have been
many psychological experiments con-
cerning memory and mode of presen-
tation, but they have not dealt directly
with the learning of correct articula-
tion.

The purpose of this study was to
determine the effect upon the produc-
tion of unfamiliar sounds of (a) visual
cues, (b) auditory cues, (c) visual
combined with auditory cues, and
(d) frequency of stimulations received
by the subject.

Normal speakers, not defective
speakers, were used in this study. The
justification of this procedure is based
on the assumption that articulation
therapy largely involves the teaching
of unfamiliar sounds. There is little
reason to believe that the principles
involved in learning are difterent for
the normal speaker than for the de-
fective speaker. It may be argued that
some defective speakers will have
acquired extraneous ‘emotional’ vari-
ables involving attitudes and learning
which may interfere with his learning
to speak. Although this statement is
true it should be pointed out that this
study does not compare the learning
speed and skill of the normal speaker
with those of the defective speaker,
but rather compares the ability of the
normal speaker to learn unfamiliar
sounds under one condition as com-
pared with his ability to learn under
another condition. In this way the
importance of each condition used
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in stimulation therapy can be isolated
and compared by excluding the un-
controllable variables.

From this study an attempt will be
made to answer the following ques-
tions:

1. Is one of the stimulus cues
(visual, auditory, visual plus auditory)
more effective in eliciting sounds?

2. Is the effectiveness of eliciting a
sound related to the inherent visibility
of the focal articulation point of each
sound?

3. Are sounds which are more
easily elicited also more readily re-
tained?

4. Is the re-learning of a sound after
a long period of non-stimulation easier
than the initial learning of that sound?
If so, what is the importance of the
nature of the sounds and the stimulus
cues?

5. Can sounds be learned from
stimulation if no reinforcement is
given?

Subjects

The subjects for this study were
chosen from freshman speech and
education classes at Indiana Univer-
sity. Forty-five were female and 15
were male. It was impossible to in-
clude Negro subjects, since the lights
used in the experimental situation did
not provide enough illumination to
allow the observer to make good
judgments of visible movements.

None of the subjects used had had
previous therapy in speech or any
training in speech pathology. None
of the subjects had speech defects or
hearing losses. All of the subjects were
freshmen or first semester sophomores
and ranged in age from 18 to 29; the
mean age was 22.2. The 60 subjects



HUMPHREY AND MILISEN: UNFAMILIAR SOUNDS 59

used were randomly divided into three
groups of 20 each.

Sounds

T\.venty-seven sounds which do not
sccur in the English language were
cmployed in this study. The sounds
were labial, lingual, and guttural
noises which were either devised by
the experimenter or found in foreign
languages used infrequently in the
United States. Seven subjects were
asked to imitate all of the sounds in a
pi:ot study. Eighteen sounds were ex-
cluded because the subjects could not
iitate them at all or because they
could be imitated correctly on the
first trial.

The nine sounds retained were
grouped into three categories depend-
ing upon visibility of their focal artic-
ulation points. Three had visible focal
articulation points; three had partially
visible focal articulation points; and
three had non-visible focal articulation
points. The following is a description
of each sound:

Visible. 1. Unvoiced, bilabial, fric-
tion sound produced by compressing
the lips and forcing air between them.

2. Voiced, upper labial, lower den-
tal sound produced by exploding the
air through an opening between the
reeth and lip.

3. Voiced, bilabial, friction sound
produced by blowing a stream of air
between lips which were approxi-
mated.

Partially Visible. 4. Medial lingual,
hard palate, explosive click produced
by sucking air into the oral cavity as
the tongue is quickly lowered.

§. Voiced, lingual, alveolar, fric-
tion sound produced by folding the
tip of the tongue under and forcing
the top of the tongue against the al-
veolar ridge and teeth. The air forced
between this focal articulation point

sounded like a distortion between the
[z] and [3].

6. Voiced, lingual, medial hard
palate, friction sound produced by
flattening the tongue parallel with the
hard palate and about ;-inch behind
the alveolar ridge. The air stream was
forced between a loose focal articula-
tion point.

Non-visible. 7. Voiced, posterior
lingual, 'soft palate, explosive sound
produced by forcing the back portion
of the tongue against the soft palate
and quickly lowering it.

8. Unvoiced, soft palate, friction
sound produced by forcing air against
a relaxed soft palate. The sound, pro-
duced by the vibration of the velum,
passes through the nasal and the oral
cavities,

9. Posterior lingual, pharyngeal,
explosive sound produced by sucking
air inward by enlarging the pharynx
while the tongue breaks contact with
the pharynx.

The numbers that are used here to
designate the sounds are also used
throughout the study.

Room and Lighting

The room used was § feet by 7 feet.
On a small table in the center of the
room was mounted a window 16
inches by 21 inches fitted on both
sides with regular 14 gauge galvanized
screen wire. Surrounding this window
and dividing the room was a heavy
dark curtain. During the experiment,
the experimenter sat on one side of
the window and the sybject on the
other. On the subject’s side was a 150
watt light which burned constantly
during the experiment. On the ex-
perimenter’s side was a fluorescent
lamp (15 watt cool white) with an
accessible switch. This lamp was
mounted across the top of the window
and was turned on and off depending



60

upon the visibility desired. When the
light was out, vision through the
screen from the subject’s side was
negligible. When the light was on,
the subject had adequate visibility
through the screen. At the bottom of
the window on the experimenter’s
side was a mirror, 9 inches by 21
inches. This mirror reflected the ex-
perimenter’s image, making it easier
for him to control the facial move-
ments used in producing the nine
sounds.

Definition of Terms

This study involves terms for stimu-
lus cues and response conditions which
are so similar that careful definition is
necessary. The stimulus cues involve
the experimenter’s saying sounds and
the response conditions involve the
subject’s imitation of the experimenter.

The stimulus cues must be divided
into two parts. First, the amount of
visibility inherent in the focal articu-
lation point used in producing the
sound. Thus the sounds are labeled as
visible, partially visible or non-visible
according to the visibilities of each
focal articulation point. Second, the
kind of stimulus (visual or auditory)
given to the subject by the experi-
menter. In the stimulation situation
the subject received visual cues when
he coufd see the movements used in
making a sound but could not hear
any sound. In the situation where the
subject received only auditory cues,
he could hear the sound but could
not see the movements used in making
it. When wvisual plus auditory cues
were given, the subject was able to
see the movement and hear the sound
as made by the experimenter.

The responses of the subject were
evaluated on the basis of, first, their
visible characteristics (visual re-

JOURNAL OF SPEECH AND HEARING DISORDERS

sponses) and, second, their audible
characteristics (audible responses).

Procedure

At the beginning when the subject
was seated, both lights were on and
there was clear vision through the
screen. The subject was given these
instructions:

This is a study of your ability to imi-
tate the sounds which I make. Some
people can imitate them and some people
cannot, Some sounds you will be able to
hear, and some sounds you will only see.
Some sounds you will see and hear. You
will have 10 trials for each sound. In
each trial I will present the sound three
times and you are to give one response,
You will not be told how well you do,
and it will be up to you to decide which
responses are the best and then continue
making these or modifying them as you
see fit. Modify your responses after each
trial until you think you have achieved
the correct response. This does not rax
your intellixgence nor does it test it. Re-
member, after hearing the sound three
times you respond only once. Are there
any questions?

In order that any confusion con-
cerning the procedure might be
cleared before the stimulation began,
an example was given for each stimu-
lus cue. The example sound was [p].
Each subject was asked to observe
what a [p] sound would be like for
the three stimulus cues: (a) visual
movements only, (b) auditory sounds
only, and (c) visual plus auditory
stimulation combined. The subject
was given ample time to examine the
procedure and ask questions.

As soon as the subject understood
the procedure, the observer began the
experiment by producing the sound
three times and recording his ju(lif-
ment of the subject’s response. Only
the first response was evaluated if the
subject produced two or more re-
sponses in rapid succession.
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Tasie 1. Comparison of the responses to the stimulus cues.

Visibility of
Focal Articu-

Audible Responses
According to Type

Differences in the
Audible Responses
According to the

tation Point of Stimulation Mean Type of Stimulation t-score
Visible Sounds
1 Visual plus Auditory 23.10 Visual plus Auditory
vs. Auditory 1.935
Auditory 18.80 Visual plus Auditory
vs, Visual 11.015°
Visual 29.25 Visual vs. Auditory 6.411°
2 Visual plus Auditory 14.60 Visual plus Auditory
vs. Auditory 1.086
Audito 12.60 Visual plus Audito
v vs. \})isual v 7.614°
Visual 27.85 Visual vs. Auditory 11.507°
3 Visual plus Auditory 14.85 Visual plus Auditory
vs. Auditory 1.619
Auditory 17.15 Visual plus Auditory
vs, Visual 10.128°
Visual 26.70 Visual vs. Auditory 5.777°
Partially Visible Sounds
4 Visual plus Auditory 16.85 Visual plus Auditory
vs. Auditory 153
Audirory 17.15 Visual plus Auditory
vs Visual 9.570*
Visual 29.10 Visual vs. Auditory 6.616°
5 Visual plus Auditory 19.20 Visual plus Auditory
vs Auditory 1.220
Auditory 17.15 Visual plus Auditory
vs. Visual 4.383°
Visual 25.60 Visual vs, Auditory 5.559°
6 Visual plus Auditory 20.45 Visual plus Auditory
vs. Auditory 1413
Auditory 18.50 Visual plus Auditory
vs. Visual 6.384°
Visual 2875 Visual vs. Auditory 9403°
Non-Visible Sounds
7 Visual plus Auditory 15.05 Visual plus Auditory
vs. Auditory 084
Auditory 15.25 Visual plus Auditory
vs. Visual 7.615*
Visual 29.90 Visual vs. Auditory 10.772°¢
8 Visual plus Auditory 20.95 Visual plus Auditory
vs. Auditory 1.684
Auditory 17.70 Visualvplus Auditory
vs. Visual 5.212¢
Visual 28.55 Visual vs. Auditory 7.363°
9 Visual plus Auditory 21.80 Visual plus Auditory
vs. Audito .201
Auditory 2145 Visual plus Auditory
vs. Visual 3.928°
Visual 2840 Visual vs. Auditory 6.556°
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Visible Responses
According to Tape

Differences in the
Audible Responses
According to the

of Stimulation Mean Type of Stimulation t-score
Visible Sounds
1 Visual plus Auditory 14.60 Visual plus Auditory
vs. Audirory 1.795
Auditory 18.15 Visual plus Auditory
vs. Visual 2.009*
Visual 16.75 Visual vs. Auditory 700
2 Visual plus Auditory 18.25 Visual plus Auditory
vs. Auditory 5.256*
Auditorv 28.50 Visual plus Auditory
vs. Visual 227
Visual 17.50 Visual vs. Auditory 6.111*%
3 Visual plus Auditory 13.85 Visual plus Audirory
vs. Audirory 7.484°
Auditory 26.05 Visual plus Auditory
vs, Visual 539
Visual 14.80 Visual vs. Auditory 6.147*
Partially Visible Sounds
4 Visual plus Auditory 15.50 Visual plus Auditory
vs. Audirory 2,488*
Auditory 20.70 Visual plus Audirory
vs. Visual 2,402
Visual 19.80 Visual vs, Auditory 443
s Visual plus Auditory 16.95 Visual plus Audirtory
vs. Audirory 7.680*
Auditory 29.70 Visual plus Auditory
vs. Visual ' 1.243
Visual 14.60 Visual vs. Audirory 5.729*
6 Visual plus Auditory 19.10 Visua. plus Auditory
vs. Auditory 4.251°
Audirory 26.20 Visual plus Auditory
vs, Visual 693
Visual 17.70 Visual vs. Audirory 4.473°*

*Significant differences at the 5% level of confidence or betrer.

When the subject was given visual
plus auditory stimulation, the lights
in both parts of the room were turned
on. As soon as the subject began to
respond, the experimenter’s side was
darkened so the subject couldn’t see
him. This eliminated any chance of
the subject being reinforced through
the medium of vision.

When the subject was given visual
stimulation, the lights in both parts
of the room were turned on so the
subject could see the experimenter
make the movement although he could
not hear any sound. As soon as the
subject began to respond, the ex-

perimenter’s light was turned out.

When the subject was given audi-
tory stimulation, the light on the
experimenter’s side was turned out
during the time of stimulation and
during the subject’s responses.

Fach subject was stimulated with all
nine sounds, three sounds by each
stimulus cue: visible, audible and vis-
ible-audible. In the three randomly se-
lected groups of subjects, the order of
presentation of both the sounds and
the stimulus cues was rotated in such
a way that each sound was presented
an equal number of times by each
stimu(}us cue.
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Tasre 2, Relation between the visibility of the focal articulation point and the responses.

Partially Visible 25.53

Stimnzel us Type of Visibility of Focal
Cue Response Articilation Point Comparison
Mean t-score
Visual Audible Visible 17.48  Visible vs. Partially Visible 1.216
plus Partially Visible 18.83  Visible vs. Non-Visible 1.578
Auditery Non-Visible 19.28  Partially Visible vs. Non-Visible — .368
Visual Audible Visible 2793 Visible vs. Partially Visible 169
Partially Visible 27.81  Visible vs. Non-Visible 1.568
Non-Visible 28.95  Partially Visible vs. Non-Visible 2.033*
Audirery  Audible Visible 16.18  Visible vs. Partially Visible 1.692
Partially Visible 17.60  Visible vs. Non-Visible 2.060*
Non-Visible 18.16  Partially Visible vs. Non-Visible  .528
Visual Visible Visible 15.56  Visible vs. Partially Visible 1.384
plug Partiallv Visible 17.18
Auditory
Visual Visible Visible 1635  Visible vs. Parcially Visible 821
Partially Visible 17.36
\uditory  Visible Visible 2423 Visible vs. Partially Visble 1.092

*Significant at the §% level of confidence or better.

Fach of the subject’s responses were
evaluated in two ways: (a) visible
responses and (b) audible responses.
The degree of correctness of each
was rated as (1) correct, (2) mild
error, (3) marked error. A visible
response was rated as a mild error
if the correct articulators were used
but in not quite the required way. It
was a marked error if the wrong
articulators were used or if the cor-
rect oncs were used in a markedly
different manner. The evaluation of
correctness of audible responses was
somewhat similar to the evaluation of
errors in articulation testing. The
‘mild errors’ were similar to slight
distortions. The ‘marked crrors’ were
similar to severe distortions and/or
substitutions, according to Milisen
().

Situition A was the testing situa-
tion. The subject was given 30 stimu-
lations for each sound, responding
once zafter each three stimulations or

total of 10 times for each sound.

This procedure was followed for each
of the nine sounds.

Situation B was the re-testing situ-
ation which occurred 14' days after
Situation A. The subjects were asked
to produce without stimulation each
of the sounds they could remember
from the previous testing situation.
The results were recorded. After this
the procedure of Situation A was
repeated.

Results

Reliability. Twenty of the subjects
were also judged by another observer.
The judgments of the experimenter
and the observer were correlated for
the first 10 subjects. The Pearson
product-moment correlation was used.
The correlation of the evaluations of
the visible responses showed an r=.787

'The interval of time between testing
situations was derived from a study of
memory by Ebbinghaus (I).
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and the evaluations of the audible re-
sponses showed an 7 = .841.

Ten additional subjects were studied
after the observer had received addi-
tional practice. The correlation of the
evaluations of visible responses showed
an r = .874, and the evaluations of the
audible responses showed an r = .909.
Thus, consistency increased with
training. In every situation the evalu-
ations of audible responses correlated
more highly than visible responses.

This may have been due to the room
situation. It was not possible for the
observer to have as straight a line of
vision as did the experimenter.

In analyzing the data and reporting
the results, an attempt was made to
answer the following five questions:

1. Is one of the stimulus cues
(visual, auditory, or visual plus audi-
tory) more effective in eliciting
sounds? Data were used from Situ-
ation A to answer this question (Table

Tasee 3. Production of sounds from memory after an interval of 14 days. Situation B.

Visible Responses

Audible Responses

Stimnulus % % % % % %
Cue Sound Correct  Incorrect No Correct  Incorrect No
Response Response
Visual 1 50 5 45 25 30 45
plus 2 0 20 80 0 20 80
Auditory 3 5 10 85 0 15 85
4 25 35 40 40 20
5 5 15 80 0 20 80
6 0 10 90 0 10
7 5 20 75
8 0 10 90
9 10 40 50
Visual 1 15 20 65 0 35 65
2 5 5 90 0 10 90
3 25 10 65 0 35 65
4 25 75 0 25 75
5 15 10 75 0 25 75
6 5 15 80 0 20 80
7 5 10 85
8 0 20 80
9 0 10 20
Auditory 1 30 20 50 25 25 50
2 0 15 85 5 10 85
3 0 20 80 5 15 80
4 10 40 50 25 25 50
5 0 20 80 0 20 80
6 10 20 70 0 30 70
7 20 20 60
8 20 20 60
9 5 20 75
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Tasre 4. Comparison of the order of sounds in situation A and their order of retention.
Audible Response Visible Response
Stimulus Rank Rank in Rank  Rank in
Cue Sound In A Retention Sound In A  Retention
Visual I 9 1 1 2 1
plus 2 1 6 2 5 5
Auditory 3 2 7 3 1 3
4 4 2 4 3 2
5 5 5 5 4 4
6 6 8 6 6 6
7 3 4
8 7 9
9 8 3
Correlation p = -.26 Correlation p = .83
Viscal 1 1 1 3 3
2 3 7 2 4 4
3 2 2 3 2 1
4 7 3 4 6 6
5 1 4 5 1 2
6 6 5 6 5 s
7 9 8
8 5 6
9 4 9
Correlation p = -.14 Correlation p = 85
Auditory 1 8 1 1 1 1
2 1 4 2 5 5
3 3 5 3 3 4
4 4 2 4 2 2
5 5 9 5 6 6
6 7 7 6 4 3
7 2 3
8 6 8
9 9 6
Correlation p = .21 Correlation p = %4

1). It is apparent from these results that
when attempting to elicit an audible
response, there was very little differ-
ence between visual plus auditory
stimulation and auditory stimulation.
When eliciting visible responses, there
was very little difference between
visual plus auditory stimulation and
visual stimulation.

Good visible responses were elicited
by both auditory stimulation and vis-
ual stimulation while audible responses
were not elicited very well by visual
stimulation used alone.

2. Is the effectiveness of eliciting
a sound related to the inherent wvisi-
bility of the focal articulation point
of the sound? Data were used from
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TasLe 5. Comparison of the results in situations A and B.

Difference
Tyre of Stimuhis Visibil'ty of XMean Mean Botueen
Response Cue Sound Sttuation A Situation B A and B t-score
Audible Visual Visible 17.48 15.91 1.57 1.42
plus Partially Visible  18.83 15.35 3.48 2.80 *
Audirory Non-Visible 19.26 17.58 1.68 1.27
Audible Visual Visible 27.93 26.30 1.63 2.01 *
Partially Visible  27.81 26.63 1.18 1.55
Non-Visible 28.95 27.70 1.25 201 °
Audible Auditory Visible 16.18 1515 1.03 1.18
Partially Visible  17.60 16.45 1.15 1.07
Non-Visible 18.16 18.03 13 .108
Visible Visible Visible 15.56 12.73 2.83 246 *
plus Partially Visible  17.18 14.91 227 246 ¢
Auditory
Visible Visual Visible 16.34 11.56 4.78 5.20 *
Partially Visible  17.13 16.2 .93 815
Visible Auditory Visible 24.23 22,50 1.73 1.57
Partia]ly Visible 25.53 23.85 1.68 1.23

*Significant at the 5% level of confidence or better.

Situation A to answer this question
(Table 2). Although the differences
obtained were not highly significant,
a consistent trend indicated that the
highly visible sounds were the easiest
to elicit. The trend also indicated that
the partially visible sounds were elic-
ited more easily than non-visible
sounds.

3. Are sounds which are wmore
easily elicited also more readily re-
tained? Data were used from the
over-all results of Situation A (Table
1) and the first part of Situation B
(Table 3). The order of learning of
the sounds was compiled and the
order of retention of the sounds was
compiled. These distributions were
compared according to their rank
correlation (2). The results appear
in Table 4.

These results indicate a definite
trend. The visible responses of the

sounds with the highest correct re-
sponses in Situation A were retained
best. The visible responses with the
fewest correct responses in Situation
A were retained least. No significant
correlation was present in the audible
responses.

4. Is the re-learning of a sound
after a long period of non-stimulation
easier than the initial learning of that
sound? If so, what is the importance
of the nature of the sounds and the
stimulus cues? Data were used from
Situation A and Situation B to answer
this question (Table 5). For every
sound and under every condition
there was an increase in correct re-
sponses in Situation B over Situation
A, although in many instances the
differences were not significant. Vis-
ible responses showed a much greater
significant increase in learning sounds
in Situation B than in Situation A. The
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TasLE 6. Percentage of correct audible responses for stimulus trial.

Stimulus Cues

Visual plus Auditory Visual Auditory
Seimulus Partially Non- Partially Non- Partially Non.
Trials Visible Visible Visible Visible Visible Visible Visible Visible Visible
Situaticn A
1 33 22 31 1 0 0 38 23 18
2 30 28 30 3 0 0 50 33 21
i 42 28 31 5 0 0 48 25 25
4 42 28 33 s 0 0 53 35 30
i1 46 33 36 5 0 0 43 35 30
6 52 28 40 5 0 0 51 38 25
7 50 33 40 6 0 0 51 40 28
8 53 31 36 3 0 0 50 36 28
¢ 60 33 40 5 0 0 48 36 36
10 57 31 41 3 0 0 46 38 33
Situaticn B
. 46 41 40 1 1 3 51 31 31
2 41 45 43 3 1 S 56 33 31
3 53 53 46 s 6 b 55 38 28
4 53 60 46 5 5 3 55 48 43
k1 54 54 50 3 6 5 58 50 36
6 61 60 45 5 3 5 61 45 36
7 63 61 45 3 3 3 65 45 36
3 66 60 45 3 3 3 61 45 33
9 63 60 46 3 3 1 60 48 38
10 66 53 45 3 3 1 53 48 38

visible response to visible sounds
stimulated by visual cues made the
greatest increase between the two
situations. These results tend to be
comparable to those found in answer-
ing question number 3.

In comparing the sounds it was
found that the visible sounds made
the greatest increase in responses be-
tween the two situations. Partially
visible sounds gave greater differences
than non-visible sounds.

In comparing the stimulus cues for
all responses, visual plus auditory
cues tend to give greater differences
between the two situations than visual
or auditory cues. Visual cues tend
to give greater differences than audi-
tory cues,

5. Can sounds be learned from
stimmulation if no reinforcement is
given by the experimenter? Data were
used from Situations A and B to
answer this question (Tables 6 and
7). The percentage of correct audible
and visible responses was determined
for all subjects under all stimulus con-
ditions in Situations A and B. The
percentages indicated an increase in
correct responses for every sound.
Learning took place since the fre-
quency of correct responses increased
somewhat in proportion to the amount
of stimulation given, even though the
responses were not reinforced by the
experimenter. It should be noted,
however, that the responses may not
have been as stable as they might
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TasLE 7. Percentage of correct visible responses per stimulus trial,

Stimulus Cues

Visual plus Auditory Visual Auditory
Stimulus Partially Partially Partally
Trials Visible Visible Visible Visible Visible Visible
Situation A
i 46 26 38 3§ 13 6
2 53 38 43 30 13 8
3 56 41 53 35 13 8
4 65 45 50 36 15 13
S 61 48 53 40 15 15
6 60 48 53 43 15 13
7 61 50 56 43 15 15
8 61 51 53 41 15 16
9 61 48 51 41 15 16
10 65 43 53 31 15 15
Situation B
1 83 46 88 50 33 10
2 85 46 86 53 26 11
3 85 48 91 53 25 8
4 78 48 88 56 28 15
5 80 48 86 51 28 13
6 78 51 86 50 28 11
7 78 53 90 56 26 13
8 76 53 88 53 26 16
9 75 60 90 51 28 18
10 78 53 920 51 23 20

have been with reinforcement in light
of the fact that the percentage of
correct responses increased to a peak
and then &ll off slightly. The ade-
quacy of the last responses regressed
somewhat but were better than the
first responses had been.

Conclusions

The design of this study appears to
offer a practical method of studying
the principles involved in the learning
of unfamiliar sounds. In so far as
articulation therapy involves the
learning of unfamiliar sounds by de-
fective speakers, the principles demon-
strated by this type of experiment

should be directly applicable even
though the subjects were normal
speakers. It was interesting to note
the similari?/ of response to stimula-
tion of untamiliar sounds by these
normal speakers to the responses made
by defective speakers to stimulation
of their misarticulated sounds as re-
ported in the studies by Scott (see
study by Scott and Milisen, above).
The following principles can be
drawn from the relative effectiveness
of the kinds of stimulus cues in the
reproduction of unfamiliar sounds.
1. Stimulus cues produced by the
experimenter: Visual plus auditory
stimulation resulted in significantly
better visible and audible responses
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more consistently than either visual or
auditory cues alone. Visual cues pro-
duced significantly better visible re-
spenses than did auditory cues. Audi-
tory cues produced significantly bet-
ter audible responses than did visual
cues. Visual cues tended to produce
better audible responses than auditory
cues produced visible responses. In
terms of improvement in Situation B,
results were more significant for visual
plus auditory cues than for either
visual or auditory cues alone.

2. Stimulus cues inberent in the
sound: The results indicate a trend
that sounds with highly visible focal
articulation points were most effective
in producing correct responses.
Sounds with partially visible focal
articulation points were next most
effective in producing correct re-
sponses. Sounds with non-visible focal
articulation points were least effective.

In this experiment, however, neither
of the kinds of stimulus cues produced
significantly better retention. The re-
tention of learned visible responses

was proportionate to the accuracy
manifested during the learning situ-
ation. This was not true for the
audible responses. The visible re-
sponses tended to be retained better
than the audible responses.

Generally, and regardless of the
kind of stimulus cues, a long interval
of non-stimulation did not adversely
affect the learning of unfamiliar
sounds. This fact was substantiated in
Most cases.

Reproduction of unfamiliar sounds
improved significantly even though
only a simple stimulus was given and
the response was not reinforced by
the experimenter.
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EFFECT OF LATENCY BETWEEN STIMULATION AND RESPONSE ON
Vil REPRODUCTION OF SOUNDS

Fdward F. Romans and Robert Milisen




MOST TEXTBOOKS in the field of speech
correction mention stimulation as an
important factor in speech develop-
ment (/1) as well as in correction
(4, 7, 10) of defective articulation,
In spite of the fact that stimulation
prior to the attempt to produce the
sound is widely used as a therapeutic
procedure, the effect of latency be-
tween the stimulus and response in
this situation has not been studied
experimentally.

Ebbinghaus (1) measured retention
of nonsense syllables as affected by
the lapse of time between stimulation
and response. The numerous studies in
rote-learning which followed his re-
search showed that a relationship be-
tween the time of presentation and
recitation does exist. There is general
agreement that latency does affect
reminiscence, which is defined by
McGeoch (6) as * . .. the improve-
ment in recall of incompletely learned
material after an interval of time with-
out intervenient formal relearning or
review.’

Many studies of reminiscence using
a memory drum have been reported.
Hull’s memory drum (3), a typical
model in most experiments of this
nature, consisted of a revolving drum
which exposed each nonsense syllable
for a period of two seconds. Schlos-
berg (9) found that a latency of two
seconds produced better learning than
a latency of one second. Hovland (2)
found that fewer trials were needed
for learning with a four-second than
a two-second latency. He also found
that more syllablcs were remembered
after two seconds than upon immedi-
ate recall following stimuﬁtion. Ward
(12) using six-second, 30-second, two-
minute, five-minute, 10-minute and
20-minute latencies, found that the
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two-minute latency group needed
fewest trials for learning.

Although speech is a learned process
experimental work has not isolated the
conditions which precipitate misartic-
ulation. This experiment was designed
to give information involving the
learning of sounds not in American
speech. No experimental evidence has
been available on the relationship of
the time interval between stimulus
and response and the effectiveness of
articulation therapy. Should the thera-
pist require the child to respond im-
mediately to the stimulation given,
or will a period of reminiscence after
the stimulation improve the quality
of the response?

The purpose of this experiment was
to study the effect of varying the
length of latent pcriods on the qual-
ity (correctness) of responses pro-
duced while learning unfamiliar sounds
through imitation.

The task in this study required
groups of normal speaking subjects
to reproduce sounds not used in
American speech and which were
thought to be largely unfamiliar. A
number of sounds were used in a
pilot study and all but six were elimi-
nated either because they were too
easy or too hard to reproduce.

The six sounds retained for use in
this experiment were all unvoiced.
The focal articulation points varied
in visibility in that two sounds were
readily visible, two were partially
visible and two were non-visible.

Sounds and Materials

Subjects having normal articulation
were used since speech defectives
might have presented numerous un-
controllable variables. The subjects
were given a new task to perform,
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namely learning unfamiliar sounds.
These sounds were as follows:

The labial-lingual-plosive: produced
by projecting the tongue between the
teeth and lips. The correct visible
position was made when the tongue
made contact with the upper and
lower lips. The visible position was
considered incorrect if the teeth were
at all visible. As the tongue was drawn
back, air was expelled sharply. The
zudible response was an unvoiced
sound which approximated the [t]
sound. This focal articulation point
was readily visible.

The lingual-trill: the correct visible
response was made when the tongue
was vibrating against the alveolar
ridge while the mouth was open. The
correct audible response was an un-
voiced trill. The focal articulation
point of this sound was readily visible.

The wvular-fricative: instead of ex-
piration of air without obstruction as
in the [h], the air stream was directed
against the uvula, producing a throat-
clearing sound. This was the correct
audible sound. The focal articulation
point was not readily visible since it
was too far back in the mouth.

The forced-labial-fricative: the lips
were pressed together and protruded
for the correct visible position. The
correct audible response approximated
the ‘Bronx cheer’ or the motor-boat
‘putting.’ The sound was made by
emitting air through the pressed and
protruded lips. This focal articulation
peint was readily visible.

The lingual-alveolar-click: the cor-
rect visible position was made when
the mouth was open and the tontgue
was pressed against the entire surface
of the hard palate. The correct audible
response was made by drawing in
air while quickly lowering the tongue
from the palate. The correct sound
was a short, sharp click. This focal

articulation point was partially visible.

The Jateral [s]: instead of the nor-
mal frontal emission, air was forced
over the lateral aspects of the tongue
since the tongue tip was pressed
against the alveolar ridge and the
medial incisors. The audible response
was a lateral lisp. The focal articula-
tion point was non-visible.

The above sounds required some
trials before they were learned, but,
on the other hand, they were eventu-
ally learned by most of the subjects
used in the pilot study. Moreover,
each of the six sounds chosen for this
study had different auditory and visual
characteristics, were unvoiced, were
not part of a blend, and were not
used in American speech.

Each sound was presented to each
subject, who, after a time interval
reproduced it. The timing and signal
device used in regulating the latency
between the stimulation of the sound
and its reproduction, was a one rpm
Telechron'synchronous electric motor
and three discs any one of which
would fit on the drive shaft. Eleva-
tions on each disc depressed a switch
which opened the signal light circuit
for the desired period of time: 3 sec-
onds, 9 seconds, or 27 seconds. At
the moment the circuit was opened
the light went off, and the sound was
presented orally. The subject repro-
duced the sound at the moment the
light circuit was closed and the light
came on.

The timing-signal device was used
in a different manner when the sub-
jects were required to reproduce the
sound immediately after stimulation,
The experimenter depressed  the
switch with his finger just before he
presented the sound and released the
switch a2 moment thereafter to signal
the subject to make the response.
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Procedure

One hundred and twenty junior
high school pupils of the Louisville,
Kentucky, Western Junior High
School were used. Sixty were boys
and 60 girls, 40 were seventh graders,
40 eighth graders and 40 ninth graders.
Since all testing was done in the morn-
ing before classes started children who
were available on the playground
were chosen. Most of them were asked
to participate in the experiment by
the experimenter, but a few were
asked to come to the testing room
by a child who was just previously
tested. All subjects had previously
received an audiometric test and were
found to have normal hearing.

The procedure involved the presen-
tation of six sounds, 10 times each to
120 junior high school pupils divided
into four groups. Four groups were
used in order to study one variable
in the learning situation, the latency
between stimulation and response.
The groups were the 0-second latency
group composed of 30 children, half
male and half female, equally dis-
tributed between the seventh, eighth
and ninth grades, the 3-second latency
group, the 9-second latency group
and the 27-second latency group, all
composed of the same number, dis-
tributed as in the O-second group.
For the 0-second group the experi-
menter presented the sound once, and
the child imitated it immediately. The
same stimulation procedure was fol-
lowed for the subjects in the 3-, 9-
and 27-second latency groups. The
chief difference was the time interval
before the subject responded.

When the subject entered the test-
ing room, he was told:

You are part of an experiment to see
whether junior high school children can
make six sounds which are not in the
English language. When I make the
sound for you to imitate, I want you to

look at my face and to listen to the way
I make the sound. After I make it, I want
you to try to do it exactly as I did. It
doesn’t matter whether or not you can
make the sound, this is not a speech test,
but each time I make it, you watch and
listen and they try to imitate it exactly.
Let's practice the [b] and [I] sounds
before we start the experiment.

During the practice period the sub-
ject was familiarized with the latency
aspect. The timing device was turned
on. The subject was told to watch
and listen to the experimenter as the
sound was made so that he could
imitate it when the light came on. The
experimenter made the [b] sound
when the signal light circuit was
opened and the subject was told to
imitate the sound when the light
came on. The same was done with
the [l] sound. Both sounds were
practiced until the subject understood
the procedure and responded cor-
rectly to the timing-signal device. For
the 3-second latency group the same
procedure was followed; but using
the disc with seven elevated sections
to control the light, and for the 9-
second latency group and the 27-
second latency group the appropriate
discs were used.

The subjects were only trained to
wait the required latency period. At
no time were the subjects told
whether the response was correct
or incorrect. In this manner motiva-
tion was not intentionally reinforced.
The subjects were told that they were
taking part in an experiment, but it
would not be a part of their school
record. Saltzman (8) found that when
subjects were given material to learn,
they were able to do so faster and
make fewer mistakes if there was
reinforcement by telling them im-
mediately that their answers were cor-
rect. Kausler (5) found that subjects
(ego-involved) were reinforced and
did superior work if they were told
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the test would be part of a permanent
record as compared to the group
(task-involved) who were told they
were part of a learning situation and
test marks were unimportant.

The procedure for all sounds was
as follows: signal light off; sound
presenter; light on; response by the
subject; evaluation of visible and
audible responses were recorded by
experimenter. This same procedure
was followed five times for each of
the six sounds. The order of presenta-
tion of the sounds was (1) labial-
lingual plosive, (2) alveolar-click, (3)
uvular-fricative, (4) forced-labial fric-
ative, (5) lingual-trill, and (6) laterals.
After each sound had been presented
five times, the whole procedure was
repeated. At the end of the testing
period each subject had made a total
of 60 responses and had been scored
60 times for visible and 60 times for
audible responses.

The procedures for the four groups
were the same except for the latency
periods of zero seconds, three sec-
onds, nine seconds and 27 seconds.
Throughout the experiment a subject
was tested for immediate response,

the next subject with a three-second
latency, the next with a nine-second
latency, the next with a 27-second
latency and so on until the 120 sub-
jects were tested.

Judgments of the audible responses
were made on the basis of the correct-
ness or incorrectness of the sound pro-
duced. Judgments of the visible re-
sponses were similarly made on the
basis of the correctness or incorrect-
ness of the structures at the focal
articulation point. For the sounds
which had non-visible focal articula-
tion points, the visible response of the
face, lips, etc. had to be judged.

Resulis

A reliability measure was obtained
by comparing the experimenter’s
judgments with those made by a
speech therapist from the Louisville
Public Schools who received her
Master’s degree from the University
of Wisconsin. All terms were defined,
the sounds were practiced, two sub-
jects were scored for practice, and
the judgments were discussed. Re-
liability was then obtained by inde-

TanLe 1. Means and standard deviations of visible and audible responses for males, females

and combined scores.

Latency Males Females Combined
Mean S.D. Mean S.D. Mean S.D.
Visible Responses
0 41.46 7.66 38.06 9.42 39.80 7.82
3 36.40 11.23 40.06 8.40 38.20 791
g 45,20 3.83 41.40 11.06 43.30 3.52
27 33.60 7.20 30.40 8.23 31.60 9.21
Audible Responses
d 36.20 10.21 31.20 10.20 33.70 10.27
3 33.40 12.04 30.67 8.60 32.70 8.12
S 42.33 11.10 33.40 11.70 38.00 8.00
27 2427 12.00 22,53 6.50 2340 1240
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TasLe 2. Mean differences between groups and t-scores of the combined scores.

Latency in Visible Audible
seconds Mean diff. t-scores Mean diff. t-scores

0 versus 3 1.60 065 1.00 069

0 versus 9 3.50 1.458 4.30 1.791%
0 versus 27 8.20 3.350° 10.30 4.291°

3 versus 9 5.10 2.112% 5.30 2.487F

3 versus 27 6.60 2.737° 9.30 3.679°
9 versus 27 11.40 4,850° 14.60 6.083°

*Significant at the 1% level of confidence.
fSignificant at the 5% level of confidence.
1Significant at the 10% level of confidence.

pendent scoring of 12 subjects, six
boys and six girls. The procedure was
the same as in the experiment. Three
subjects were used from each of the
four groups. A total of 720 responses
were scored for visible and for audible
responses, and a Spearman-Brown cor-
relation coefficient of .93 * .06 was
obtained for the visible and 2 .87 *+ .09
for the audible responses. These cor-
relations seem to indicate that the
procedures followed by the experi-
menter could also be followed by
other trained persons and with con-
siderable consistency.

The results of this experiment were
divided into three parts; scores for
males, scores for females, and scores
for males plus females. When the
term ‘combined’ is used, it refers to
correct responses of both male and
female of a particular latency group.

Table 1 sgows the means and S.D.
of visible and audible responses for
male, female, and combined scores.
Comparing mean responses, the 9-
second latency group reproduced the
sounds more accurately than the 0-,
3-, and 27-second latency groups. The
9-second latency group mean scores

Tasre 3. Visible response differences between the first 30 responses and the second 30

responses of all groups.

Training
Latency period Mean S.D. t-scores
O ama et 217 by 362"
S e 206 a1 sass*
TN s o
7 o hat 165 A saont

*Significant at the 1% level of confidence.
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Figure 1. The learning curves for all laten-

cies ard for visible and audible responses of
the combined scores,

were higher for male, female and com-
bired scores in both visible and audi-
ble responses.

The males reproduced the six
sounds better than the females. Their
mean scores were larger for all re-
sponses except for visible responses
of the three-second latency group.
During testing it was evident, how-
ever, that the females showed consid-
erable uneasiness. Numerous girls gig-
gled, squirmed in their seats, and man-
ifested a generalized uncomfortable
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behavior especially in relation to the
forced-labial fricative or ‘Bronx cheer,’
and the wwular-fricative or throat-
clearing sounds. They were disturbed
when the experimenter made these
sounds as well as when they imitated
the sounds. On the other hand, the
males seemed to show no such re-
action to the two sounds. The results
from these two sounds were studied
separately, and the boy’s scores were
compared with the girl’s scores. The
same was done for the other four
sounds, The boys performed better
15.5 per cent of the time on the two
sounds which seemed to upset the girls
and only two per cent of the time on
the other four sounds. Hence the sig-
nificant difference which was found
when alt the girls’ scores were com-
pared with all the boys’ scores, was
probably due to the choice of sounds
and not to a real difference in learning
capacity.

Table 2 shows mean differences be-
tween groups and t-scores of the com-
bined scores:

1. The 27-second latency group
performed significantly poorer than
did the 0-, 3-, and 9-second latency
groups for both visible and audible
responses.

2. The mean responses following

TapLe 4. Audible response differences between the first 30 responses and the second 30

responses of all groups.

Training
Latency period Mean S.D. t-scores
0 2o bt e e 4297°
S Jna ha 150 a7 850"
’ . b 210 378 48140
7 ond ba 135 69 5.323°

*Significant at the 1% level of confidence.
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the nine-second latency were con-
sistently better than for either the
zero, or three-second Ilatency. No
significant  differences were “found,
however, comparing zero- with nine-
second latency for either visible or
audible responses.

3. A significant difference to the
five per cent level of confidence oc-
curred for both the visible and audible
responses when the 3-second latency
group was compared with the 9-
second latency group. Figure 1 shows
the learning curve for all latencies
and for visible and audible responses
of the combined scores. The learning
curve tends to be slightly bimodal
for both visible and audible responses
with the 9-second and 0-second lat-
ency groups highest. It was interesting
to note that the visible and audible re-
sponses described the same pattern.

Tables 3 and 4 compare the results
of the first 30 responses with the last
30 responses of all groups. All groups
performed significantly better during
the last half of their training period
than during the first half for visible
as well as audible responses.

Conclusions

1. Visual and auditory stimulation
can be used to elicit unfamiliar
sounds from junior high school chil-
dren.

2. Learning took place even though
no directed reinforcement was given
to the reproductions.

3. A differential in response was
obtained by changing the latency be-
tween stimulation and reproduction.

4. The length of the latency pre-
cipitated essentially the same differ-
ential for visible as for audible re-
sponses, although the audible responses

were judged as consistently poorer.

5. The nine-second latency pre-
cipitated the best responses. A signi-
ficant difference was not found, how-
ever, between the results of the zero-
and nine-second latencies. This condi-
tion is important enough to warrant
additional investigation.

6. Therapists may profit by allow-
ing more time for reminiscence after
stimulation of a sound.

References

1. EsBingHAus, H. Memory. (Trans. by H.
A. Ruger and C. E. Bussenius, New
York: Teachers Coll., 1913) 1885.

2. Hovianp, C. I. Experimental studies in
rote-learning theory: II, Reminiscence
with varying speeds of syllable pre-
sentation. J. exp. Psychol., 22, 1938, 338-
353.

3, Huit, M. E. Anticipatory speech re-
sponses in children with articulatory
defects. JSHD, 13, 1948, 268-272,

4. Jounson, W., S. F. Brown, J. F. Curris,
C. W. Epxey anp J. Keaster. Speech
Handicapped School Children. New
York: Harper, 1948.

5. Kauseer, D. H. A study of the relation-
ship between ego-involvement and learn-
ing. J. Psychol., 32, 1951, 225.

6. McGeocn, J. A. The influence of four
different interpolated activities upon re-
tention. J. exp. Psychol., 14, 1931, 400-
413,

7. MeLtoN, A. W. anp G. R. Stone. The
retention of serial lists of adjectives over
short time-intervals with varying rates
of presentation. J. exp. Psychol, 30,
1942, 295-310.

8. Sartzman, 1. J. Delay of reward and
human verbal learning. J. exp. Psychol.,
41, 1951, 437-439.

9. ScHroseerG, H. An inexpensive memory
drum. J. exp. Psychol., 29, 1941, 161-
163.

10. Travis, L. E. Speech Pathology. New
York: D. A}g}leton, 1931,

11. Van Rieer, C. Speech Correction, Prin-
ciples and Methods. (Rev. Ed.) New
York: Prentice-Hall, 1947.

12. Warp, L. B. Reminiscence and rote-
learning. Psychol. Monogr., 49 (4),1937.




THE INFLUENCE OF INCREASED STIMULATION UPON THE PRODUCTION

IX OF UNFAMILIAR SOUNDS AS A FUNCTION OF TIME

Donald B. Rice and Robert Milisen



A SURVEY of the literature in speech
correction indicates that there are
three major techniques used in articu-
lation therapy. Van Riper (J) and
Curtis (1) list these techniques or
types of therapy as follows: (a) the
phonetic placement method, (b) the
moto-kinesthetic method, and (c) the
stimulation or stimulus method.

Of these three techniques, the
stimulation method is frequently con-
sidered to be the most basic and the
method most frequently employed in
a plan of therapy. According to Curtis
(1), this method has three distinct
advantages: (1) It is the simplest and
casiest to use, (2) it is the most direct
of all methods, and (3) no distracting
stimuli or irrelevant cues are intro-
duced.

The stimulation method is outlined
by Travis (4), who points out that
an important factor in learning is re-
peated stimulation. This repeated
stimulation is often more important
than drill, especially when the student
is learning to produce a new sound.
This author also stated that no ex-
perimental evidence was available, but
experience in articulation therapy in-
dicated that repeated stimulation over
a period of time was frequently neces-
sary to produce the desired response.

The stimulation method begins
training on the sound in isolation,
then In nonsense syllables, words,
phrases, sentences, and finally in read-
ing and propositional speech. While
this method has been accepted and
used by many speech correctionists,
there has been a lack of experimental
evidence to aid in determining how
often a sound must be stimulated in
order to be produced adequately after
a lapse of time. Experimental evidence
is needed which will give some indi-
cation of the effect of the use of addi-
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tional stimulation with reinforcement
upon the production of a sound.

The purpose of this study was to
investigate the ability of a person to
reproduce unfamiliar sounds as a func-
tion of: (1) the amount of stimulation
and reinforcement given, and (2) time
interval.

Subjects and Material

The subjects used in this experiment
were from two sections of 9A English
classes at Bloomington High School,
Bloomington, Indiana. These classes
were chosen because they were avail-
able and because English is requircd
for all students, and would therefore
tend to provide a random sample of
that ninth grade population. Forty-
five subjects were used in this study.
These subjects made up three groups
of 15 each as follows: Group I. 8
females and 7 males; age range 14-3
years to 15-9 years, mean age 14-9
years. Group II. 7 females and 8 males;
age range [4-2 years to 16-4 years,
mean age 14-8 years. Group III. 8
females and 7 males; age range 14-1
years to 15-9 years, mean age 14-8
years. The members of each group
were chosen by the chance order in
which they came for training.

Three unfamiliar®* sounds were used
for this study. The sounds were taken
from the study by Humphrey, above,
who used nine sounds not found in the
English language. Of these nine
sounds, three were classified as ‘visible’
because of a visible focal articulation
point, and by the same condition,
three were classified as ‘partially
visible’ and three as ‘non-visible.’

*The unfamiliarity of a sound refers to
the fact that they are not common speech
sounds and would not have been used
previously, except by accident or in mean-
ingless babble.
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Since the sounds in the English lan-
guage vary in visibility, it was deter-
mined that the three sounds used in
this study should show a similar vari-
ability of focal articulation point.
Thercfore, of the three sounds used,
one Fad a highly visible focal articu-
lat.on point, one a partially visible
focal articulation point and the third
a nor.-visible focal articulation point.
The three sounds used were described
by Humphrey as follows:

Visible sound: Voiced, bilabial, friction
sound produced by blowing a stream
of air between lips which were approxi-
mated.
Partialy wvisible sound: Voiced, lingual,
alveolar, friction sound produced by
folding the top of the tongue against the
alveolar ridge and tecth. The air forced
between this focal articulation point
sounded like a distortion between the
z] and [3].
Non-visible sound: Unvoiced, soft palate,
friction sound produced by forcing air
against a relaxed soft palate. The sound
produced by the vibration of the velum,
passes through the nasal and oral cavi-
tes.

In order to cancel out the possible
effect of the order of presentation of
the scunds for training, each of the
three groups were randomly divided
into equal thirds. The first third of
each group received training on the
three sounds in the following order:
visible, partially visible, non-visible.
The second third of each group:
partially visible, non-visible, visible.
The final third of each group: non-
visible, visible, partially visible.

Definition of Terms

A stimulation cycle is defined as:
three productions of the sound by the
cmperimcnter followed immediately
by an imitation of the sound by the
sub]ecr This imitation was then evalu-
ated by the experimenter and the
subject was told whether the response

was correct or incorrect. This verbal
evaluation of the response constituted
the reinforcement given to the sub-
jects in this experiment.

A stimulation cycle, therefore, con-
tains three segments: (1) stimulation,
(2) imitation, and (3) reinforcement.
In this study, the term stimulation
referred to the first segment of the
stimulation cycle. The term imitation
referred to the second segment and
the term reinforcement referred to the
third segment of the stimulation cycle.

A production trial is defined as a
measure of retention and consisted of
the subject giving 15 consecutive pro-
ductions of the unfamiliar sound
which had previously been stimulated
in five or more stimulation cycles.
No direct stimulation occurred, how-
ever, 1mmedlately preceding any of
the productions in the productlon
trial.

Procedure

As stated earlier, three groups of
subjects were used in this study.
Group I rcpresented the control
group. Group II was made up of those
subjects with slight additional training
and Group III consisted of those with
greater additional training.

All subjects reported for three ex-
perimental sessions. The first session
was the only one in which the
experimental procedure differed for
the three groups. In this session, each
of three unfamiliar sounds was pre-
sented to each subject. The sub;ects
n Group I received five stimulation
cycles for the first sound. This was
immediately followed by a production
trial of that sound, in which the ex-
perimenter recorded on a scoring
sheet the value judgments of the 15
productions, but gave no reinforce-
ment. This was called the immediate
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test situation. The same procedure
was followed for the second sound
and then for the third sound.

The procedure for Group II was
similar to that of Group I, up to and
including the immediate test situation
for each sound. At that point, how-
ever, the subjects in Group II re-
ceived the slight additional training
on the sound just tested, which con-
sisted of five additional stimulation
cycles of the sound immediately after
the immediate test situation was fin-
ished. The same procedure was fol-
lowed for the other two sounds.

The procedure for Group I was
similar to that of Group II, with the
following exception: The subjects in
Group III received a greater amount
of additional training, that is, 15 addi-
tiona] stimulation cycles.

The second experimental session
consisted of retesting each subject one
hour after the immediate test situation.
At this time, each subject gave a pro-
duction trial of each sound, in the
order of presentation in the initial
training period. This was called the
one hour test situatiosn.

The third experimental session con-
sisted of retesting each subject 72
hours after the immediate test situ-
ation. At this time, each subject again
gave a production trial of each sound,
in the order of presentation in the
mitial training period. This was called
the 72 hour test situation.

Scoring of Responses

Each response of each subject, dur-
ing the training period as well as at
the time the production trial was
given, was scored by the examiner on
a four-point scale from three to zero
as follows: A judgment of three points
represented a correct response. A
judgment of two points was given for
a close approximation of the desired

sound. A judgment of one point was
given for a recognized attempt to pro-
duce the sound, however severely
distorted. A judgment of zero was
used for a distortion so severe as to be
unrecognizable as the desired sound.
It was also used to signify a substitu-
tion of another sound, or a lack of
response because the subject had not
retained the sound.

In forming the judgments, the ex-
perimenter did not watch the subject,
that is, the experimenter looked down
at the scoring sheet. This was done so
that value judgments would be made
on only the audible aspects of the
sound, giving no consideration as to
whether or not the sound ‘looked’
correct.

Before the study could be con-
ducted, it was necessary to determine
the reliability of the experimenter in
making evaluations according to the
procedure described and using the
sounds which were chosen. For this
reliability check, a group of 20 sub-
jects was selected from Study Hall
classes at Bloomington High School,
Bloomington, Indiana. Another ex-
aminer, one who had participated in
Wright's study reported above, which
concerned the reliability of trained
clinicians making evaluations during
basic articulation and stimulation test-
ing, was called in to score the re-
sponses.

Each of the 20 subjects in this group
was given five stimulation cycles on
all three sounds. Following the five
stimulation cycles for each sound, the
subjects gave one production trial for
that sound. This procedure was fol-
lowed for each of the other two
sounds. This proccdure was the same
as that described earlier for the initial
training period and the immediate
test situation. The examiner and the
experimenter scored independently
each of the 45 responses of each sub-
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Tasre 1. Mean response scores for groups I, II and III, for the immediate, the one hour

and the 72 hour test situations.

Group Invmediate One Hour 72 Hours
1 227 61 27
11 2.11 .87 63
111 245 1.46 1.08

ject, that is, 15 responses for each
of the three sounds. A coefficient of
correlation based on the individual
scores was used as a determiner of the
reliability of the two sets of scores in
this situation.

Using a Pearson product-moment
coefficiznt of correlation formula
from Lindquist (4), the following co-

efficients of correlation resulted:

For the visible sound: +.93
For the partially visible sound: +.95
For the non-visible sound: —+-.83

The results of the reliability meas-
ure show considerable consistency
between the results of the two ex-
aminers. It was concluded that the
sounds chosen, the method of evaluat-

Taerr 2, The means of and the difference between the means of groups I, II and III, for
the imrediate, one hour and 72 hour test situations. (N=15)

Mean S.E. Sig.

Mean S.D. diff. diff. ¢ level
;h;nediare
Growpt 211 e 6 & 7 ons
Groap it 248 00 -8 8 1000 ns
Growp Il 245 w4 -3 178 ns
Onre Hour
Gowt @y
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ing the responses and the experimenter
were adequate for the purpose of this
study.

Analysis and Resulis

In the analysis of data, 45 responses
in each production trial for each sub-
ject were combined in one distribu-
tion. This procedure produced a mean
response score for each individual for
each production trial and indicated
the quality of his response to all three
of the sounds, rather than to each
sound separately.

Table 1 shows the trends in the
mean response scores for Groups I,
II and III in the three test situations.
An examination of the data presented

in this table indicates that Groups I,
II and III did not vary greatly in the
immediate test situation. (It will be
noted later in Table 2 that, using a
t-test from Lewis (2), the differences
between Groups I, II and III were
not significant at the five per cent
level and therefore the groups were
assumed to be homogeneous). This
might have been expected since the
three groups had received the same
number of stimulation cycles before
the immediate test situation. On the
other hand, Table 1 indicates that the
greater the amount of training, the
better the retention of the sound. This
was shown by the increase of the
mean scores from Group I through
III in the second and third testing

TasLe 3. The means of, and the difference between the means of the immediate, the one
hour and the 72 hour test situations for groups I, II and III. (N:==15)
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situations. This might be expected
since Group III received more stimu-
lation cycles than Group II and
Group II received more than Group L

In Table 2, comparisons of the
means and the differences between the
means were made between Groups I
and I, Groups I and III, and Groups
II and III in the immediate, the one
hour and the 72 hour test situations.
This comparison was made to deter-
mine the effect of the additional
stimulation upon the production of
the sounds.

Table 2 indicates that Group III
differed significantly from Group I at
both the one hour and the 72 hour
test situations. However, Group I did
not differ significantly from Group
II nor did Group II differ significantly
from Group III in either test situation.

This table shows that the ability
to produce a sound after a time lapse
is affected by the amount of stimula-
tion given. A small amount of addi-
tionial stimulation produced no signi-
ficant gains, but larger amounts of
stimulation did.

Table 3 shows the differences be-
tween the means of the immediate and
the one hour test situation, the im-
mediate and the 72 hour test situation,
and the one hour and the 72 hour test
situation for Groups I, II and III. A
t-test for related data from Lewis (2)
was used.

This table indicates that the ability
to reproduce a sound is proportional
to the length of time elapsing since
the subject was stimulated. The lapsc
of time immediately after stimulation
produced a greater loss of production
ability than any proportional period
of time Jater on. Thus a large and
significant loss was observed between
the immediate and the one hour test
situation. A smaller but not significant
loss was shown between the one hour

and 72 hour test situations. Of course,
the immediate and 72 hour test situ-
ations differed significantly.

Summary

The purpose of this study was to
investigate the effect of increased
training, involving stimulation and re-
inforcement, upon an individual’s skill
in production and retention of un-
familiar sounds. Information of this
type is needed in articulation therapy
to determine the reliability of the
concept that continued stimulation of
a sound will bring about better reten-
tion.

Three groups of high school fresh-
men were used in this study. Group |
received only a minimal amount of
stimulation, that is, five stimulation
cycles. Group II received five addi-
tional stimulation cycles. Group III
received 15 additional stimulation
cycles.

Each subject gave 15 responses to
each of the three sounds used in this
study, during each of the three testing
situations: i.e., the immediate, the one
hour and the 72 hour test situations.

Conclusions

1. The larger amounts of stimula-
tion resulted in significantly better
ability to reproduce sounds after a
time lapse. Although smaller amounts
of stimulation did produce tendencies
toward improvement in retention,
these trends were not statistically
significant.

2. The ability to reproduce a sound
was affected by the time lapse be-
tween the training of the subject and
his production of the sound. A time
lapse immediately after training re-
sulted in the greatest loss in ability
to produce the sound. This loss in
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ability was partially counteracted by
increasing the amount of training.

3. The amount of stimulation of
any sound for any subject was com-
paratively small. For example, the
subjects in Group III received the
greatest amount of stimulation and
yet they were given only about two
minutes of stimulation per sound. This
is an extremely small amount of stimu-
lation when compared with the
amount given in a clinical situation.
In general, the clinician might antici-
pate an increase in retention following
increased stimulation. A clinician
must, however, expect large initial
losses in retention shortly after the
clinical session is completed and
should not be discouraged by these
losses. It might be wise, however, not
to rush into complicated speech pat-

terns until the more simple ones are
well established. The clinician might
obtain a ‘Basic retention measure’ by
testing a few days after the clinical
session.
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