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SUMMARY

The principal hypothesis investigated in this project conicerned
tne degree to which educable retarded children would benefit
from group articulation therapy. It was hypothesized that
subjects who received group articulation therapy for four
periods per week would achieve significant improvements
compared with a group that received therapy one time per week
and control group subjects., It was further suggested that
groups of subjects who received group articulation therapy
for one period each weeck would not be significantly improved
compared with control group subjects. Finally, it was
suggested that the effectiveness of articulation therapy

for educable retarded childrer was dependent upon their
stimulability performances and their total degree of
articulatory defectiveness.

. The 180 subjects in this study were drawn randomly from a
population of 353 educable retarded children enrolled in 42
special classes within Montgomery County, Pennsylvania,
schools and determined to have problems in articulation.
Subjects were examined by trained raters on two articulation
tasks. The first of these was a modified version of the
Carter/Buck Prognostic Speech Test. The second was a
picture version of McDhonald's deep test of articulation.
Based upon their performances, groups of subjects were
selected who had "poor" and "good" prognostic scores and
"moderate” and "severe" degrees of articulatory defective-~
ness. Using random procedures, subjecis performing at
different levels on each of the two articulatory tasks were
randomly assigned to either: L

a) a control group which received no speechftherapy
. for a period of 15 months; :

.b) an experimental group which received one period
of group articulation therapy weekly during
.. nine month school yecarx, and o :
St oL ; ST . S
c) an experimental group which received four periods
.. weekly of group articulation therapy during a
school year. .o ..

Ac a result of these activities, 12 cells of 15 subjects each
were . entered into a factorial design.
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Dependent variables were administered three times during the
course of the experiment. BAll subjects were tested at the
beginning and end of the nine month treatment period on

a version of McDonald's picture articulation test, Difference
scores were compited for each subject for each of the de~
fective phonemes (21 phonemes were studied in this project).
At the end of the experimental period (the Post I time), an
additional secondary dependent variable, namely, a modified
version of McDonald's sentence deep test, was administered.
Subjects' performances were determined on the basis of number

-..'of errors on this task. Three months after the end of the

experimental period, all subjects were re~examined on each
of the two instruments. In the interim, none of the 180
subjects received any articulation therapy. BEEE

. The group articulation therapy was administered to the 60 sub-

jects who received it once weekly dand the 60 subjects who
received it four times weekly during a regular school yeare«
The group articulation therapy sessions were 30 minutes in
length, Subjects who received therapy four times a week
contrasted with those who received it once a week in effect
received three and a half times more therapy during the
course of the experiment. Articulation therapy was
administered by four speech cliricians, two of whom were

well experienced and of demonstrated capabilities, and two

of whom were new members of the speech and hearing profession.

The results of the study indicated that subjects who received
group articulation therapy four times per week during the
experimental period were significantly improved in articu-
lation as measured on a picture deep test, compared with
control group subjects. Subjects who received group
articulation therapy once weekly during the experimental
period were not significantly improved compared with control
group subjects. The trend was for moxe therapy to result

in greater improvement in articulation, The type of articu=
lation deemed to be improved consisted of the production of
formally misarticulated phonemes elicited in a single-word
form, i.e., this type of articulation consisted of measure=
ments across individualized units of speech; such as words.,
On the sécondary dependent variable, namely, the picture
articulation test,; no significant differences were found
between experimental groups. At the time of the Pogt Il
testing, the picture articulation improvements manifested

by the subjects who received therapy four times weekly

were maintained as were the respective positions of subjects
in the three groups. The main effect of therapy was sig-
nificant on the primary dependent variablep however;
hypothesized relationships to total severity of articulatory
defectiveness and prognostic speech scores were not obtained.
Therefore, the results supported the assertion that educable
retarded children are capable of meking significant improve-
ments in the acquisition of articulation skills. The results




do not support the prognostic importance of stimulability
testing, as measured on the Carter/Buck test, and defied
the importance of total degree of articulatory defective-
ness in prediction of change. No interactions were found
between these two variables and the main therapy effect.

A series of analyses were performed relating variables of
mental age, chronological age, IQ and socioeconomic class

to initial degree of articulatory defectiveness and improve-
ments during the experimental period. Many of the variables
were not related; however, slight and statistically
significant relationships were found between mental age

and IQ and improvement during the experimental period. Of
importance was the fact that after the termination of
therapy for all subjects, no further changes were found in
the articulatory proficiency of any of the subjects in this
project. The conclusion is that articulation development

in educable retarded children has a great deal of uniqueness,
appears intractable without a substantial amount of therapy
intervention, and that such children do not make improvements
in articulation after therapv has been discontinued,
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INTRODUCTION

R -

A large percentage of identified -educable mentally
retarded children are enrolled in special classes within the
public schools; many others remain in regular classes.
Typically such children have nct been recipients of certain
special services such as speech correction. Speech correc-
tional services in public schools, not uncommonly in great

. demand, have often not been pr~-vided for educable retarded

children for a number of reczons. One of these may stem
from the rather gloomy forecasts of certain authorities in
speech correction who have maintained that retarded children
mav not benefit from such services (West, Kennedy, and Carr,

1946 Immel, 1938). ¥ith the large caseloads encountered

by speech clinicians in school settings,; the recurrent demands
for additional services for children of normal ability, and
skepticism about the efficacy of such endeavors, opportunities
have been lacking for speech correctional services for retarded

children.,

survevs of the prevalence of speech defects in retarded
children have been conducted rather extensively in institu-
tionalized populations (Liebman, 1955; Mecham, 1955; Schlanger

‘& Gottsleben, 1957; Sirkin & Lyons; 1941) and to a limited

degree in schools (Schiefelbusch,.1963; Wilson; 1966). The
reported prevalence of speech defects in children enrolled

..in special classes in the public schools varies from eight to

twenty-six percent (Spraldin, 1963) to 53,41% determined by
Wilson (1966). Xn contrast to the typical figures cited for
the prevalence of speech defects in public school children
with normal intelligence, that is, five percent (#hite House

Conference, 1950), it would-appear that educable retarded

children have.consistently been identified as having signi-
ficantly higher degrees of speech defectiveness compared with
school children of normal intelligence. SRR o

v

. .The efficacy of speech correctional procedures with the
retarded has not enjoyed wide investigation. A number of
studies based upon institutionalized subjects, many of whom
were described by the authors as having a heterogeneity of
speech disorders and concomitant problems such as grmotional
disturbances, have suggested that speech corrcctional procedures
may have efficacy if.applied under certain conditions. However,
some of these studies have been limited in the number of
subjects studied (Schneider & Vallon, 1955), the types of
subjects studied (Sirkin & Lyons, 1941), and show weaknesses

in research design, such as lack of control group subjects
(schlangexr; :1953) .. - -~ = Ll L L




The effectiveness of speech correctional proceduvres
for educable retarded children in school classes having
articulatory problems has virtually not been determined.
One recent studv, that by Wilson (1966), is the sole
study existing in the literature which investigated the
hypothesis that articulatory defective, educable retarded
children will meke significant benefits as a result of
articulation therapy. Wilson's findings, based on a three-
year study of educable retarded children from public school
classes in suburban St. Louis, Missouri; casts serious
doubts upon the efficacy of providing group articulation
therapy for two 30-minute periods weekly to a population
of such children. Although the trend of the means of
Wilson's study was in favor of the experimental-group sub~
jects, the differences were not significant, and Wilson
concluded that the application of direct articulation therapy
did not significantly alter the number of errox sounds produced
by the children in the experimental group. '

Because of important differences in the results of the
present study compared with those of Wilson; (1966), it
seemed advisable to present some relevant details of ifilson's
study for purposes of comparison with those of this project.
(These are contained in the conclusion section of this
document) . The nature of the retarded population and othex
factors such as socioeconomics are worthy of description
since some aspects of the two projects appeared comparable.

.Similarities between th.o socioeconomic conditions and
school services provided in the Special School Distyrict of
St. Louis, where Wilson did his research, and those in
Montgomery County, Pennsylvania, where the present study wvas
conducted were of interest.. Both Special School Districts
are located adjacent to large cities, viz., St. Louis, Missouri,
.and Philadelphia; Pennsylvania, respectively. Both have well-
developed Special Education programs of long~=standing. Both
have staffs of thirty or more speech clinicians employed on
their programs. The socioeconomic levels of the suburban
counties where these studies were conducted were also very
comparable. For example, in Montgomery County, Pennsylvania,
the typical socioeconomic level was formally determined to be
23% higher than that expected from the nation &3 a whole
(Sommers, 1962). A similar socioeconomic level appeared to
exist in the school district of St. Louis.t In summary,
comparisons of the results of the study by Wilson end those
by the author of this project seemed toO be comparable in the
sense that children with the same range of mental abilitics
: (10's 50 = 75) were assigned to special classes on the basis
, of psychologists'. examinations using similar testing instru-
’ - ments (primarily, the Stanford=Binet Intelligence Scale);
services of all types for exceptional children, such as

L EN IS T ARTE L LI AVSY T P EVINE N GRS

lphege agsertions stem from two visitations and inspcctions
of the Special School District by the author during the past

four years,
5




psychological, speech correction, classes for deaf; bling,
partially sighted, schools for physcially handicapped,
~and so forth, were offered on a similar basis throughout
..the areas; the areas wvere both located adjacent to large
cities, were rapidly developing, and intensive in=-service
education was frequently provided to professional personnel.

Comparisons with Other Research I

- The present project was designed to test the findings

ol of a studv completed by the authors and published in the
' . Journal of Speech and Hearing Disorders in 1967. This
study determined the SfFicacy of group articulation therapv

. ". for kindergarten, first grade, and second grade school
s-.children within the public schools of Montgomery County,

- Pennsylvania. The design of the study, the therapy proce-

dures, and the data analysis were similar to thcse of the
resent project. In effect, tha author attempted a virtual

replication of a study done on kindergarten, first grade,
and second grade children with articulatory problems

having normal intelligence, and did so with a population of

educable-retarded children fyom the same school=areae.

The results of the 1967 study indicated that the stimula-

. bility performances of the children were related to the ‘
degree to which they benefited from group articulation
therapy, and those children having “pooxr" stimulability
(as measured on a version of the Carter=Buck Prognostic
speech Test) achieved significantly greater ipprovements
as a result of these experiences than did those subjects

with "good" stimulability scores. T+ was additionally
established that all subjects, regardless of stimulability
pexformances, improved significantly on a picture version
of McDonald's Deep Test of Articulation compared with
controls during a one-school-year period of speech therapy.
Also, that the amount of improvement resulting from group
articulation therapy wvas independent of the subjects' grade
jevels, Finally, that the amount of change in articulation
was greatest for subjects having more severe degrees of
articulatoxy decfectiveness contrasted with those having less
severe problems. N - .

The design of the 1967 study was & four=factoX, factorial
one involving 252 subjects randomly assigned to either therapy
once weekly ox no therapy Quring the course of the nine-~
months' school year. Articulation therapy was provided by
s staff of 20 speech clinicians following ratherx traditional
speech therapy methods, not unlike those described as
utilized in the present study (See pp. 21=23) .

¥
.

. The present study, based as it was upon prior research
showing that speech therapy was cffective for children
. drawn from regular classes in kindergarten, first, and
second gradeg,; wWas intended to investigate similar hypotheses
in a population of educable-retarded children. The authors
were particularly interested in detexmining whether the

6
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findings, based on articulatory defectiveness 'in children
having normal intelligence; would obtain for educable
retarded children from the same regional area. The degree
to which stimuliability would become predictive in allowing

"speech clinicians in school systems to select educable-~

retarded children for therapy was of particular importance,
in view of Wilson's negative findings and the present
investigator's belief that case selection factors nmight be

~as important or morxe important in predicting success in

speech correction for educable retarded children, Additionally,
a variable not investigated in the 1967 study, was the extent
to which both the amount and intensity of articulation therapy
would relate to changes and improvements. This variable was
entered nto the experimental design of the present project.
The principal reason for introducing it was Wilson's negative
finding that two 30-minute periods of group therapy was
ineffective in improving articulation. It was the authozr's
feeling that significant improvements in articulation might
well relate to increasing the amount of therapy and its
intensity on a weekly basis. Therefore, this independent
variable assumed a major importance in the project and was
introduced as a levzl in the factorial design. The severity
finding of the 1967 study,; previously supported in the work of
a number of researchers in articulation who studied children
having normal abilities (Sommers, 1267) and most recently by
Wilson in his study of educable retarded children (196¢), was
also included as an independent variable in order to assess
its effect upon the outcome of therapy and, further, to determine
whether retarded subjects more severely defective in articu-
lation would evidence greater changes towards improvement than
would children having lesser degrees of difficulty.

Finally, an additional purpose in the present project was
to take reasonably well~defined, accepted, and traditional
articulation methods (outlined by Van Riper, 1963; Berry and
Eisenson, 1956), seemingly similar to those described by
Wilson (1966), and apply these to the educable~retarded chile
dren without drastic modification. It seemed likely that
these rather traditional methods, demonstrated to have efficacy
with kindergarten, first grade and second grade school children
(Sommers et al; 1967) might be efficacious with educable
retarded children. Said differently, the present project was
not designed to investigate the efficacy of radically different

" or totally unique articulation therapy procedures and methodolo-

gies; rather, it was designed to test those commonly used with
articulatory defective children having normal abilities to
determine whether such standard procedures might have efficacy
with retarded children., This "hasic test" appeared required

in viewv of the limited reseaxrch findings to date and the rather
large body of positive findings demonstrating that the articula-~
tion of children having nornal abilities could be nodified
positively with procedures of this typec.

’
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Therefore, the present study was designed to:

_A. Investigate the efficacy of group articulation
therapy for educable mentally retarded children,

B. Determine the effectiveness of articulation therapy
and relate this to other variables of possible
importance, namely, the frequency of the speech
therapy provided, the severity of articulatory
defectiveness, and the stimulability performances
of the subjects.

Hypotheses Under Investigation

A. Using deep test articvlation scores as the primary
dependent variable, the following hypotheses were
tested:

(1) Subjects who received group articulation therapy ,
for four periods per week during the nine months
experimental period achieved significant improves
ments compared with a group who received tunerapy
one-time each weck and control group subjects.

(2) The group of subjects who received group
articulation therapy for one period each week
during the nine-months experimental period
were not-significantly improved compared with
control group subjects.

(3) The effectivenegs of articulation therapy was
dependent upon the stimulability performances
of the subjects, and those having "poor"
stimulability scores would benefit significantly
from speech therapy contrasted with those having
"good" stimulability scores.

(4) Although the effectiveness of articulation therapy
would not depend upon the scverity of articulatoxry
defectiveness, subjects having “severe" rather
than "mild" problems would make significant

improvements.

(5) The mental ages of the subjects wovld not relate
to the determined efficacy of articulation therapy.
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PROCEDURE

Locating Subjects

Initial Screening. Subjects in the study were drawn randomly

from a population of 353 educable-~retarded children determined

to have misarticulations. To locate these children, the speech
clinicians who served on the project, in conjunction with 20
school speech clinicians who did not otherwise work on the
project, examined all the children in attendance in 42 classes
within the public schools of Montgomery County, Pennsylvania.
A total of 630 children were examineéd from the 42 classes.

The 353 children who were determined to have articulatory
differences were located on the basis of a three~position
articulation test (sec Appendix A). Therefore, 57% of the
educable~retarded children enrolled in the 42 classes were
found to have some degree of articulatory deviation. Of this
number, 15.9% or approximately 100 of the children werc felt
by the speech clinicians to have scvere articulatory problems,
15.9% or approximately 100 were thought to have moderate
degrees of difficulty, and 24,3% (the remaining 153) were
considered to have mild or slight problems. '

Diagnostic Testing

The initial identification of children having articulatory
differences was, therefore, completed by a combined group of
27 speech clinicians working in conjunction with the Project
Director. Once the preliminary screening was accomplished,
children were sorted into the severity categories previously
described. Speech clinicians then began the process of
examining all 353 subiects on a modified version of the
Carter/Buck Prognostic Test and a version of the Mchonald
Picture Decp Test of Articulation (see Appendices B and C;

. respectively). Once this additional testing was completed,

all the speech clinicians involved met with the Project
Director for the purpose of sorting subjects into categorics
based upon their performances on each of these two speech
testing instruments. - - : ' B

Final Selqgtion Procedures

Subsequently, the seven raters and the Project Director
identified subjects having less than 90 defective phonetic
contexts on the 21 phonemes (148 were found in the group of
353) and the population of subjects having more than 90
defective phonetic contexts on the 21 phonemes (a population
of 159 werc identificd). The next step in the selection
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those subjects who vwere determined to have prognostic scores
on the Carter/Buck test of from 0-25 (the "Poor" grcup).
Fifty~one of the 148 subjects having 90 or fewer articulation
errors met this criterion; 58 of 159 subjects having more than
90 defective phonetic coantext also qualified accordingly.

The second level of performance on the Carter/Buck test was
for those subjects having the "good" scores. By inspection,
it was detefmined that the most expedient cutting point for
the upper group (or the group having the "good" prognostic
scores) began at a score of 36 and went to the highest score
possible, i.e., 100. The numbers of subjects qualifying in

- each of the two severity groups for the scores of from 36-100
were 75 in the group having less than 90 defective context
and 68 in the group having more than 90 defective context.

|
procedure jnvolved locating within each of these two subgroups |

T e e e —

The remaining steps in completing subject selection involved
randomization procedures. FoOXY all of these purxposes; a table
of random numbexs was atilized (BEdwaxds, 1960). Procedurxes
involving selecting within each of the %wo articulatory
defectiveness groups, i.e.; those having less than 90 defec~
tive context, 45 subjects having prognostic scores of from
0-25, and 45 subjects having prognostic scores of from
36-100. Those subjects unselected were not included in

the project and, as mentioned, selection vwas determined on
the basis of the use of random numbers. The final procedure
consisted of using the table of random numbers and selecting
subjects on the basis of the experimental group categories.
In this regard, 15 subjects were selected from each of the
articulatory defectiveness groups whose Carter/Buck scores
were from 9-25 to receive therapy four times per week, therapy
onice per week or sexrve as controls. This procedure was also
carried out identically for subjects in each of the severity
groups having prognostic scores of from 36=100, and 15
subjects in each of the two groups having scoxres in this
category were randomly assigned to one of the three treatments.
(Sec Appendix D for a three-dimensional view of the experi«
mental design). ‘ s
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Affects of Randomization upon Subject Variables

Mental Age, Chronological Rge and_IQe' The affects of randomie
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e e aAn Variables related to subjects and not con-
trolled within the design of the study, can be seen in Table
1. The typical subject in the study had a chronological age
of approximately nine yeeays, an average mental age of about

a six~year-old child, and an average T0 of 70, Furthermore,
his familyv tended to comc from the lower sociocconomic stratume.
The mezn chronological ages; mental ages, IQ's and socio~-
econocmic classes are contained in Table 1. A serxies of F
tests werec conducted to determine the significance of the
mean differences for each of the vagiables contained in this
table. None of the F ratios vere significant. A similar
analyvsis was perfoxmgd for the seme variables fox cach of the
12 experimental groups. ARgain, none of the I ratios were
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Table 1, Mean chronological ages, mental ages, intelligence
quotients, and socioeconomic classes for three
experimental groups. (N = 60 per group)

Mean Mean Mean Mean
Group CA MA I0 SE*
Experimental 108,25 7127 70.37 4,91
4 times per week
Experimental 105,17 76,12 72,30 4,73
1 time per week
Control 105,38 72,18 68,35 4.95

*Socioeconomic levels were determined using the Minnesota
Scale of Parental Occupations (1936). In three instances
it was necessary to use maternal occupations since the
fathers of the subjects were deceased.
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Table 2, Mean chronological ages, mental ages, intelligence
guotients, and socioeconomic classes for subjects
in the 12 groups. (N = 180)

) “Mean Mean  Mean  Mean
Group . Type CA MA I9 SE

(Mos.) (Mos.)

PUg -

A Moderately defective,; poor 114,58 77,91 68,00 4,54
stim., control

B °~ Moderately defective, poor 105,73 78,25 74,01 4,40
stim,, therapy once weeckly

c Moderately defective, poor 103,38 72.26 69,90 4,00
stim,; therapy 4 x weekly

D Moderately defective, good 106,80 72.65 68,03 5.13
stim., control

E Moderately defective, good 106,67 79,93 74,94 4,47
stim., therapy once weekly

F Moderately defective, good 108,93 80.17 73.06 5.13
stim., therapy 4 x weekly

G Severely defective, poor 98.14 67.70 68."79 4,31
stim., control

H Severely defective,; poor 97.64 64,98 66,55 4,83
stim., therapy once wecekly

I Severely defective; poor 95.60 65,68 68.34 4,93
stim, , therapy 4 x weekly

J Severely defective, good . 102,00 70,48 68.38 6.00
; stim., control

K Severely defective, good 110.64 81,54 73.70 5.21
stim., therapy once weekly

: L Severely defective, good 95,42 66.96 70,17  5.57
§ stim., therapy 4 x weekly

L, V.o =377 T I eI RIS I B T RN A E R « T AT o i ATAVA Lo ATTVCET FBED W 1l DLAS AR
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Table 3, Mean Carter/Buck prognostic speech scores and standard

deviaticons for 12 experimental groups.

Mean
Group Type Carter/Buck S.D,
Prognostic
i e Score —_—
A Moderately defective, poor 8.36 2,55 .
stim,.,, control .
B, Moderately defective, poor 8.20 3.15
stim., therapy once weekly 3
3
C Moderately defective, poor 9.71 3.25 3
stim., therapy 4 x weekly §
D Moderately defective, good 66.47 8¢75 g
stim., control ?
. {
E Moderately defective, good 72.06 10.38 2
stim., therapy once weckly g
F Moderately defective, good 73.40 9.98 2
stim., therapy 4 x weekly ?
G Severely defective, poor 11,50 2.29 §
stim,, control Z
H
H Severely defective, poor 17.85 4,10 %
stim.,; therapy once weekly g
£
I Severely defective, poor i6.47 2:.606 3
stim., therapy 4 x weekly E
J Severely defective, good 51,13 12.06 ?
stin.; control %
K Severcely defective, good 54,20 131.10
stim,, therapv once veekly
L Severely defective, goud 45,21 " .95

stim., therapy 4 x weckly

LSS0 W g sp oy
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percentage of mean agreement among raters for the picture
test at the time of the Post II testing was determined to
he 89.15%; for the sentence test, this percentage of agree-~
ment was 83.80%. It can be observed that the percentage of
intra-group mean agreement among raters was consistently
higher for the picture test contrasted with the sentence

test. . .

Some aspects of reliability assessment as used in this
project possibly should be noted. Firstlv, attempts were
made to make the identical types of judgments using the same
testing procedures and following the same scoring procedures
used when the actual Pre~, Post I and Post II testing was
completed by the raters. Secondly, the population of
subjects used for determining reliability was randomly

drawn from the same parent population of children who served
as subjects in the study, i.e., they were educable=retarded
children from the same school classes having misarticulations
and not used as subjects in the project. Thirdly, it

should be observed that phonemes on which rater reliability
was lowest appeared rather infreguently misarticulated in
the speech of the actual subjects used in the project (see
Table 8). For example, the total number of articulatory
errors at the time of the Pre- testing for all 180 subjects
was 21,466. Of this number 20,342 errors on the Pre-
testing occurred on only 12 scunds. These were: 18/ /0 ¢
JE/ /5y /3/0 /S 12/ LS/ JES/ e /X/y /¥/y @nd /3 /.
Therefore, 94.76% of all the errors for all 180 subjects oc-
curred on these sounds. The intra-group mean rater reliability
for these 12 sounds was ccmputed for the picture articulation
test separately, the sentence test separately and for the
combined two tests across all testing periocds. It was
determined that the intra=-group mean percentage of rater
agreement for the 12 sounds on the picture articulation

test was 90.04%. For the sentence test,; the intra=group
mean percentage of agreement among the seven raters for the
Post I and Post II testings combined was 86.60%. The total
rater reliability for these 12 sounds for the combined
picture and sentence tests for all three testing periods

was determined to be 88,66%.

It would appear that rater reliability, as reflected in intra-
group mean percentage of agreement, tended to be about 90%
across the chief dependent variable,; namely, the picture
articulation test. As can be seen in Table 4, the intra-
group mean agreement for raters was greatest for those
phonemes which accounted for the significant difference
between treatment groups., For example, as seen in Table 8,
the amount of .chance in the groups of subjects who received
therapy four times weekly tended to be on 16/ /5 /874 /2%/
/1/: /(/ and /@fV, These sounds tended to be in that croup
which had the highest rater reliability. S
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Articulation Testing. As noted previously, the same seven
Taters completed the Pre-, Post I, and Post-II articulation
testing on all subjects. The procedures in testing were kept
constant throughout in the sense that the picture articulation
test was administered prior to the sentence test for each
subject at the Post I and Post 11 times. Other cowmaonalities
in the articulation testing, as completed by the seven raters,
included the following:

a. Each child who served as a subject in the project
was tested individually in a room chosen within
the school for its remoteness from noisy activities
and interruptions. PR '

b., At the time of the Pre~ testing, when only the
picture articulation deep test was administered,
each rater gave each subject five trials on non-
test items in order to get him to comprehend the
nature of the task. Special emphasis was made to
insure that the two consecutive words were articu-
.lated rapidly enough to produce the proper degree
of overlapping necessary to cgualify as & deep=test
measurement. In some instances it was necessary
to give certain of the retarded children more than
five trials on non-~test items, since they were not

.- able to produce the two words with sufficient

. speed to allow this to happen. In later testing,
that is, at the Post I and Post Il {inmes, most of
the educable~retarded children were experienced in
‘taking the test and it was unnecesszXy to coach
many o6f these children in order to get them to
complete the tasks in an acceptable manner.

c. Rather typically, subjects who happened to be with-

- in the same class or who were involved in the same
school building were tested on the same day. In
some cases, it was necessary for raters to return
to a school within the sawme weck or as soon as
possible to complete the testing on children who
were absent on the day on which the school was
visited. Generally, howecver, testing for all
subjects during each of the three time periods was
.completed within one weck's time by all seven raters.

- pdditionally, raters tended to test on exactly the
same days during each of the time periods.

d. All raters used identical picture articulation tests
and sentence tests (see Appendix C and Appendix F).

. Monthly Picture Articulation Testing on Selected Subjects.
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Forty-seven subjects were oxamined by the same seven raters
on a monthly basis beginning in October 1967 and ending in
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May 1968. All were measured on the same modified version

of McDonald's Picture Deep Test. The intention was to graph
the changes on error sounds of randomly selected subjects
from each of the three experimental groups and present these
as supportative information concerning the effectiveness of
treatment. There were 19 control subjects examined monthly,
14 subjects who received therapy one time a week, and 14
subjects who received therapy four times a week, Comparisons
were made of changes in their total articulatory profiles

on a monthly basis. Separate analyses for subjects from the
three groups were made of changes in the production of phonenes
as a function of the two indepcendent variables, viz., initial
stimulability performances and initial levels of articulatory
defectiveness (severity). An additional analyvsis was completed
showing the changes in these subjeccts on each of the 21
phonemes under investigation in the project. This special
monthly articulation testing on selected subjects from each
of the experimental groups was completed during the latter
part of each month during the nine month experimental period.
The procedures in examining were identical to those employed
in the Pre-, Post I, and Post II picture articulation testing.,
The seven raters generally completed this testing in one day;
however, in a few instances testing had to be completed on a
subsequent day due to absences from schcol and other Aiffi-
culties,

Any influence of repcated experiences with picture articulation
testing in elevating Post scores scemed to have been compensated by
the fact that comparable numbers of subjects from each group

were examined monthly during the treatment period.

Rater-Subject Familiarity

WO Tae b,

None of the seven raters provided speech therapy to subjects
whom they tested. None of the raters saw any subjects for
any purposes between the testing interxims, i.e., Pre, Post I,
and Post II, Furthermore, none of the seven raters had
knowledge concerning whether tested subjects were from one
of the two treatment groups or from the contryol group. Care
was also taken to insure that raters did not have knowledge
of prior levels of articulatory performances on each of the
phonemes tested:. Of course, it was necessary to inform cach
rater concerning which phonemes were defective and must be
tested.
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THERAPY

Orienting Teachers To The Project

Early Activities, Many of the 42 teachers of educable
retarded chilaren within the schools of Hontgomexry County,
Pennsylvania, became familiar with the project, on or about
_the time that the subject selection was completed. Each

of the 27 speech clinicians on the staff spoke pecrsonally
. with each of the teachers concerning: &) lack of available
" speech correction services at the present time for such
children; b) Wilson's reported findings indicating that
under some conditions educable retarded children may not
benefit from speech correction; c) assessment of the

nature of the effectiveness of speech correction within
Montgomery County schools would make it necessary to
provide intensive therapy to some children weekly, rather
minimal one-time-a-week therapy for other children weekly,
and no therapy for some population of children duxing the
course of the school year. All teachers were told that
_reported outcomes of this experiment would be made available
to them; that under extreme circumstances of need or
hardship and/or strong parental objection, subjects would
be either entered into therapy on & different basis and/or
dropped from therapy. Some portion of school adninistrators
. also received identical information concerning the nature

of the project. ' )

.. . Developments During the Project, During the course
:;.of the project, the Project Direcctor met with the local

" branch of the Council for Exceptional Cchildren to discuss
the project. A number of the teachers of the retarded
children who were involved in the study were in attendance.
The Project Directorx discussed the nature of the project,
its specific goals, and reviewed some aspects of the
literature concerning the efficacy of speech correctional
procedures for retarded children. Additional clarification
was accomplished during this time and the meeting appeared

to be successful in gaining improved understanding and
acceptance of the project. '

~ The Natuxe Of The Clinicians. Four gpeech clinicians
provided the therapy to the educable«retarded children in
this project. Each of the four had voluntecred to becone
a member of the Research Team and to complete this work.
The nature of the selection of . the personnel might be of
interest., The “"team" of clinicians was constituted on the
bagis of a balance between experienced jindividuals and
.relatively inexperienced speech clinicians. Two of the
speech clinicians who worked with the children in the project
had five or more years of experience as staff members of
the Montgonmery County Pennsylvenia, Speech and Hearing
Program, Both Robert Leiss and Dolores Fundrella had
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part=time supervisory responsibilities on the Montgomery
County Schools Speech and Hearing Staff, Both of these
persons were considered outsta ndlna in terms of their denron-~
strated effectiveness in providing articulation therapy to
children in the public schools. Both had previousiy been
involved in similar research. The second two members of

the tcam were relatively inexperxienced speech clinicians.
Patricia Oerther had six months prior experience as a

speech clinmician working with retarded children on the staff
of Montgomery County Schools. Mr. Ralph Shollv had recently
received undergraduate training at Bloomsburg State College
and was beginning his professional work. A breakdown of the
degrees,; experiences; and accreditation of these individuals
is presented,

THERAPY STAFF
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Name Degree Years Certification

' - _Experience _ State ASHA
- Robert H. Leiss M.Ed. -7 Specch CCC Speech
‘Dolores Fundrella B.S. 6 Speech  CCC Speech
Patricia Oerther B.S. 1/2 year Speech - None
Ralph Sholly ) B:S. 0 Speech lione

e T 2 - "o JMon Zaber ey

In summary, the selection of speech clinicians for this
p?Ojch was compatible with a principle designated for it,
viz., that the project be somewhat representative of the types
of expericnces, of procedures, and staff which might be found
in many school speech therapy programs conducted in the United
States: To that end, the "teem" of clinicians wvho served the
retarded children was a balance of experienced and inexperienced
staff members.

Articulation Theranv Procoduves

CREZITISRICT PRI L SOC VWt ST DT TIR Kkt T YN .aw AT

Trd1n1nq_3ga Supﬁfglﬁtgg of Clinicians. The four specch
cllniE:ZﬁET“@no'ﬁ?bVLC“B"{Ee'E}oup articulation therapy to the
subjects in this proJect, received prior training and prepara-
tion for their assignments This training was conducted by the
Project Director and was ain d chicfly at increasing the
competencies of the two'1c58ms"perlcncod staff members. The two
experienced staff members assisted the Project Director in
traininq the two less-cxperienced individualg con rnethods of
gaining sound prOOUCu1Cn, the types of phonemic patterns of
defectiveness in retarded subjects, implication for the sclcction
of phonemes to be improved, techniques of ear training suitable
for use with such children, problems in motivating retarded
children to better specch and the importance of establishing
appropriate sub~goalg at cach therap session, Additional
training prior to the inception of the project was conducted by
the Project Director and his agsociatcs which was aimed at the
utilization of tape recorxding instruments such as the Echorder,
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and the value of a mirror in articulation therapy. During
the course of the project, each of the clinicians met with
the Project Director on a monthly basis to consult about

problems and receive suggestions about therapy techniques.
The Project Directoi and, in particular, lix. Robert Leiss,

visited cach speech clinician at a time when therapy was

being conducted. This on~the~job supervision was accom-
plished more frequently for the two less~experienced staff
members. They were also observed doing therapy with the
retarded children in the project; however, these obsexrvations
were limited in number, since the individuals had proven
competencies and were considered to be effective clinical

workers,

_ The four speech clinicians in the project and the
Project Director met on a group basis on the average of
twice monthly during the nine~months cxperimental period.
Efforts were made to increase the homogeneity of therxapy
techniques through discussion of particular children; their
progress, their problems, and the goals of therapy for them.,
Prior to the inception of the project; the Project Director
had reviewed a syllabus of articulation therapy training
activities and discussed the principles and practices in
some depth with the four clinicians. During the course of
bimonthly meetings with the entire group, the procedures
and principles were again restated and reformulaoted.

Principles of Therapy. One of the principles which
guided the therapy of all four specech clinicians was that
one defective phoneme be identified for each of the educable
retarded children and efforts made to advance this sound
through various stages consisting of: 1) correct production
in isolated form: 2) increasing articulatoxry proficiency of
the sound through the use of nonsense syllables, emphasizing
correct production and variouve consonant/vowel combinations

_through various patterns of.inflcction, intonation, stress,

and speed; 3) the correct utilization of the phoneme in

wordsi 4) the correct use of the phoneme in phrases, reading

material, and spontaneous speech. This bagic evolution of
articulation improvement was followed by all of the four
persons who provided the therxapy in this project.

The importance of efficient group management of the

..subjects was also stregsed in -the training procedures and

was made a focal point of supervision in the schools.
Principles of group articulation therapy, previocusly outlined
by the Project Dircctor in written form, were reinforced to
the four speech clinicianz. The value of instruments, such
as the Echorder, the use of a mirror, and spcech home assigne
ments were frequently stressed. In regard to the latter,

it should be noted that all 120 subijects who received therapy
in this project had assigned speech notebecoks.- Efforts

wvere made to get subjects to use these notebooks, yet these
efforts -were not considered any more stringently enforced
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than those efforts usually made when children with comparable
problems of normal ability reccived articulation therapy.

. Parental Involvements. In orxrder to keep the project
represontative of speech therapy efforts commonly provided 'to
articulatory defective children of normal ability throughout

the United States, the involvement of parents in the therapeutic
process wvas kept at a minimazl level. The parents of each of

the children were invited to school to talk with the speech
clinician and observed therapy twice during the nine~months
treatment period. Approximately 20% of the parents invited
attended. Activities for the parents and training were limited
to discussions and occasional demonstrations of tasks repre=~
sented in the children's speech notebooks. Furthermore, the
goals of the speeci program were stated for the parents, and
they were urged to assist the children in certain aspects of
their articulatorv deficiency. Contacts were generally linmited
to less than 30 minutes per conference. In most cases, repeated
contacts with parents were not made and "training” in any
systematic or intensive mann2r was not conducted. - These
"marginal® contacts, again; appceared to be rather representative
of general practice in articulation therapy as conducted in
schools., It was felt important in the project not to introduce
a variable which has been found to relate to increased therapy
effectiveness (Sommers, 1962, 1964); rather, to keep the e¢fforts
at assessing the degree to which articulatory educable retarxded
children benefit from therapy restricted almost chiefly to

the inflaence of the speech clinician, S

*’+ Teacher Involvements. This same principle applied to the
degreé to which teachers assisted in the speech correctional
process in the present study. Teachers were appraiscd of each
child's problem, frequently knew which phonemes werc being
stressed in the correctional process; and were occasionally
asked to try to det a child to produce the sound correctly in
swwreading and perhaps even in spontaneous specch. However, no
formal training program for -the classroom teachers of the
educable retarded children was conducted, No training syllabus
was provided for the teachexs indicating how they could be of
value in the therapy process. lio teacher ohserved any of the
actual specech therapy being conducted for her children, Teachcrs
di.d sce the home assignments in the specch notebooks. TFiforts
were made to discuss some of the problems which were encountered
in providing therapy to paxticular children such as behavioral
problems, discipline problems, prcblems involving adjustment,
and some of those which might involve motivation for hetier specch.
Generally, teachers' influencegs in the correctional process were
kept at a rather minimal level, and as stated; no special efforts
were involved to increase the teacher's role.

Group Articulation Therapyv. Group articulation therapy was
condudted For all 1207 &ubjects in periods of 30 minutes duration.
s do

Sixty of the 120 subjects reccived one period of group articulation
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therapy weekly; sixty of the subjects received four periods
of group articulation therapy on different days ecach week.
The mean number of children in the group articulation therapy
conducted once weekly was 3.90; the mean number of subjects
in the clasgses of children who received four periods of
articulation therapy weekl- was 4.10., The range of children
in classes in either group was from three to five., There-
fore, the smallest group of children in a class was three

and the largest was five, and the means were essentially

the sane, - C.

-

Methods

The articulation therapy used for both groups of
experimental subjects might be classified_ generally as the
PhoneticePlacement approach advocated by Van Ripex (1963,
pp. 220--221) and described by Berry and Eisenson (1956,
pp. 163=164), In addition, some of the activities similar
to those described by Van Ripexr (1263) were included. Also,
certain aspects of the Sound~Stimulation Method of articulation
therapy as discussed by Derry and Eisenson (1356, pp. 162«]63)
and Johnson et al (1956, pp. 126-129%) supplemented the
Phonetic~Placement method. A number of the activities in
the phoneticeplacement series involved related procedures
discussed by Van Riper (1963) and described as the Method
of Approximations. Therefore, speech clinicians frequently
worked to "shape" a childfs production of the phoneme,
trained him to discriminate its acoustic parameters, and
attempted to evolve a correct production. Principles of
the Sensory-Motor Articulation Therapy Methods as advanced
by McDonald (1964) were used sparingly with some of the
children.

In summary, the articulation therepy methodologies and
procedures were not radically different from those which
are frequenily outlined in popularly used speech correctional
texts and probably rather widely used in articulation therapy
throughout the United States. The correction of phonemes
typically involved emphasizing one for a particular child,
but may have included the stimulating of some subjects on
other defective sounds. In this regard, some children
received discrimination ear training and made judgments
concerning “right/wrong" on other defective sounds. Under
some conditions, selected children received therapy on

«© -
M .

i v re et d
E>

3bue to scheduling of problems and the needs of children, it
was not pogsible to maintain four children in each group are~
ticulation therapy class, although this generally was the
case. It was nccessary to allow a few classcs to have only
. three children in them, and in some cases, to place five
children in one class.
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more than one phoneme, and the choice of other phonemes was
dependent upon the degree to which tl'ey could be modified
- towards correction,

Amount of Therapy Provided. For the sixty subjects in
the Project who received articulation therapy for four
30-minute periods weekly, the possible number of sessions
during the nine~months school year was 119, For the sixty
subjects who received group articulation therapy for onc
period of 30~minutes duration each week, the possible
number of sessions wasg thlrty For the former group, the
range of number of sessions was 75<96; the mean was 90,05;
and the standard deviation was 5,12, PFor the latter group
the range was 23~30; the mean was 25.70; the standard
deviation was 2.15, It can be seen; however, that suvbjects
provided with therapy four times weekly received three and
a half times more treatment than those who received it
once weekly., Obviously, not only was the number of sessions
very significantly greater for the four-timeg~a-wecek group,
but the administration of such therapy, in terms of its
intensity, was also markedly different.

-

Lag = L T = = L4

4the practice of providing stimulation on morse than one de~-
fective phoneme ig consistent with the articulation belicfs
and practices of speech cllnlc1ans in the Montgomery County,
Pennsylvania, Schools. This “multi~directed” Lhc‘“py is
usually predicated on measurements of the consistency of
misarticulation of a phoneme and the degree to which changes
towards correction can be manifested in stimulability testing.
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significant. The means for the variables of chronological
age, mental age, IQ, and 5001oeconomlc class are contalned

in Table 2, _ . ‘ .

.
»

Carter/Buck Prognostic §gg;&s. Table 3 contains the mean
Carter/Buck p:S@ﬁosibd'scofeé and standard deviations for

the 12 experimental groups. The mean Carter/Buck prognostic
score for subjects within the category of from 0~25 was 11.01
with a- standard Zdeviation of 3.47. The mean Carter/Buck

score for subijects within the category of from 36~100 was
60.42 with a standard deviation of 10,90, A t-test revealed
that these mean differences were significant beyond the ,001
level (t of 4.78, df = 179). Therefore, a highlv significant
difference bct"een prognostic speech scores was achieved and
was determined between groups of subjects having "pooxr"
scores. and those having "good" scores.

Rater Reliability

Picture Articulation Test. This was a research version of
McDonald's picture test which measured each phoneme 15 times
as it served as an "initiator" of a svllable and 14 times

as it served as an "arrester" of a syllable. The phonetic
contexts assessed can be seen in Appendix C. :

Sentence Deep Test, This is included as Appendix F. McDonald
worked cooperatlvcly with the author to adapt his standard
sentence test for use with educable~retarded subjects. 1In
order to do this the vocabulary and mean sentence length

was reduced to conform to Lhe audxuory memory for sentence

. ablllt;e of quch Sngects

. €

i e
-l

Traxnnnq Raters. The seven raters who celvcd in th1s project
received. a week of intensive training priox to the inception

of the 'study.  During the month of Auqust 1967, raters reviewed
techniques and procedures for administering and scoxing
McDonald's picture deep and sentence tests of articulation.
Training tapes were used in order to improve the agreement

among raters concerning correct and incorrect responses of
persons defective in articulation. Additionally, subjects

were .located who were in attendance at a special sunmmer speech
and hearing program, and these were used for rater trainindg.
Reliability training was based upon the same type of judomont
used when the depnndcnu variables were measured, viz., judgments
were made of the correctness or incorrectness of an articulatory
response; and other determinations of the nature of the error,
such as whether it represented an error of omission; substi-
tution, distortion, or addition were not included.

-
’ [
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2Field trials by raters were completed by testing the auditory
memory for sentcence abilitics and resulted in the decision
to limit sentences to no more than five words.
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Nature of the Raters. Five of the seven raters had one or
more years of experience giving the McDonald deep tests.
Three of the raters had participated prior to this study in
similar research utilizing these instruments. The five
raters having experience with the McDonald Deep Tests had )
previously evidenced excellent intra=-group mean agreement
on the types of judgments used in. this project, as observed

: in other research in which they participated as raters, and

also in some of the trial experiences provided for them in
atteapting to improve reliability, Co "

P -

Pre~ Test Reliability. Prior to the Pre~testing session and

: before the period in which subjects were located for this

project, the scven raters met with the Project Director for
purposes of assessing their intra-group mean agreement on
judgments of correct and incorrect. For this purpose, seven
mentally retarded subjects having misarticulations and not
used as subjects in the project were located. The seven
subjects evidenced different degrees of scverity of
articulatory defectiveness. Using a procedure of having

one of the numbers test a subject while the remainder
watched, listened, and judged, each rater scored his responses
to the picture articulation test independently, The mean
agreement of the.raters on the seven subjects prior to the -
actual Pre~ testing (as seen in Table 4) was 86.86% for all

:~of the 21 sounds measured.. . .

Post I.Reliabilitv. Approximately one week prior to the Post
I testing, or auring the last week of May 1968, the raters
again met with the Project Director for purposes of deter-
mining reliability on the picture articulation test, and also
on the newly developed deep test which utilized sentences.

" Intra~-group mean agreement was determined, therefore,; on

each of these dependent variables utilizing a population of

. nine educable mentally retarded children having. misarticu~

lations who were not included as subjects in the study. .
The procedures used in deriving a response for the subjects
were identical to those used in the Pree testing; raters
determined the cdorrectness or incorrectness of each child's
responses independently, and the necessary computations

-.~indicated that the percentage of intra-group mean agreement

on the picture test one week prior to the Post I testing was

. 88.10%, For the sentence test, and again assesging all 21

phonemes, the percentage was somewhat less, being 82,22%,

I R N

,;fost II Reliability., One week prior to the Post II testing,

or on or about §3§%émber'lo, 1968, the same seven raters met
with the Project Director for purposes of determining their
intra-group mean agreement for the 21 phonemzs. For this
purpcse, eight educable=retarded children having misarticu-
lations were tested. None had gserved ac subjects in the
project. The procedures used for making rater judgments,
scoring procedures, and computational procedures were identical
to thoge used in both prior.determinations. The intra-group

15
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trable 4.

Intra-group mean agree
under study, measured on the picture
and the sentence articulation test,

ment for 7 raters on 21 phonenes
articulation test
across 3 time periods.

X

*7he following number of subjects were us
7: Post I testing, 93 Post 1T testindg,
sentence testing at

bility:

The same S wa
the Post I and Post

Pre=testing,
s used for both the picture and
I1 times.

cd to asscss ratelr relia~

—¥gsting periods j
Pre Post 1 Post 11X

Phoneme | Picture Picture Sentence Picture Sentence
o Test Test Test Test Test
1. /s/ |91.75% 90.35% 88,50% 93,01% 90.03%
2, /z/ |90.55% 89,90% 91,93% 91,.82% 90.10%
3. /r/ |91.90% 92,55% 86.73% 94,49% 89.25%
4, /07 |90.35% 91,72% 90,.05% 88,.85% 91.42%
5. /3/ |95.50% 93,75% 91,96% 90.80% 87.75%
6. /O/ ]92.58% 97.33% 94,45% 100,00% 93,64%
7. /3/ |77.35% 80.15% 75.50% 69.95% 67.14%
8, /1/ |93.30% 95.50% 90,17% 94,78% 89.41%
9. /EfV 86.62% | 88.50% | 81,70% 84.78% | 82.43%
10, /f7 |87.758 | 90.00% | 80.05% 83.30% | 79.90%
{11. /a5 |72.90% 83.36% | 75.55% 29.91% | 80.10%
12, /J/ |85.10% 80,92% 76 .75% 83.20% 80,95%
13, /k/ |94.44% 91.77% 93,35% 99,40% |100.00%
14, /g/ |86.60% 88.35% 79.33% 97.70% 66.10%
15, // 150.05% 53,35% 40,.80% 59.90% 51..10%
16, /t/ |78.80% 77.70% 62.20% 80.01% 66 .25%
17. /a/ ]90.05% 91.10% 73.65% 93,30% 90,00%
18. /p/ |88.90% | 91.10% | 83,732 93,105 | 80.00%
19, /b/ |79.83% 87.75% 89.91% 90.03% 84.,45%
20, /7/ |96.60% 97.70% 89.,90% 93,77% [100.00%
21, /v/ 195.23% 97.30% 90.55% 100,00% 99 .77%

ntra=group o I e M

mean 86.86% 88.10% 82.22% 89.15% 83.80%

pgrecinent ) N A U ' e
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RESULTS

Data Analysis

A special program for a three-factor, factorial analysis of
variance design was written and used on an IBM 360 computer
to test the main effects and interactions of the two dependent
variables, viz., picture articulation .difference scores and
sentence scores. Additionally, correlation coefficients,
regression coefficients,; tests for kurtosis, and many of the
means and standard deviations were also derxived from computer
analvsis.. Other statistical procedures were completed ‘
manually using an electric calculator,

gell Size

Five subjects were lost in the study from the Pre« to the
Post I period. Two of these subjects were tested by raters
who traveled to other counties in Pennsylvania after receiving
the approval and cooperation of school officials. Therefore,
three cells at the time of the Post I testing contained 14
rather than 15 subjects. The technique of data substitution
was employed to bring three cells, cach with an N of 14, back
to the original level of 15. Mean values vere substituted
for one missing subject in each of the three cells. This
procedure resulted in the loss of three degrees of freedome.
At the time of the Post II testing, three months after the
Post I testing, five additional subjects had moved from
Montgomery County, Pennsylvania. Again, it was possible to
locate these subjects; raters gained the necessary cooperation
and traveled to other areas to complete the testing. One
subject had moved more -than 200 miles, two had moved into

two surrounding counties, one had moved to neighboring New
Jersey, and one had moved to a different school district
within the county. Since all five subjects were located,
examined, and included in the project; no additional adjuste
ments werc necessary in order to keep the cell size uniform
at 15 and the final analysis consisted of a total N of 180
subjects.. : T : -

Main Dependent Variable: Picture Articulation Diffexence Scores

Ve X cm  APTUZ L TRLRSH AW INY: WSS L SR TN >4 ", "TAATE 0L

Pre - Post I. This consisted of difference scores derived
from comparing Pre- and Post I picture articulation scores.
Ariiculation error scores were determined at the time of the
Pre~ testing for each subject and again at the time of the
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Post I testing. Difference scores viere obtained by subtract-
ing the Pcst II scores from the Pre~ scores for each subject.
Table 5 contains the Pre~ and Post~ mean scores and standard
deviations for subjects in the 12 experim~ntal groups. As
noted, there were 15 subjects included in each cell. The
mean improvement for 60 subjects who received therapy four
times a week was determined to be 32.00; the mean for those
receiving therapyv one time a week was 16.75; and the mean

for the control group subjec;s wvas 5.72., Table 6 contains

a three-way analysis of variance for the 12 groups of subjects
based on a Pre ~ Post I compariscon of their picture articulation
scores, It can be seen that a significant Therapy effect
obtained. HNeither of the two other main factors or any of
their jinteractions were significant. In order to test the
main effect among the three experimental groups, a series

of independent t tests were completed. The results of these
analyses, contained in Table 7, indicated that the sigrnificant
difference for the Tberapy effect existed between the group

of subjects who received therapy four times weckly and the
control group. The t of 3,21 was significant at <{.01 level

of confidence (df = 118), No significant difference at the
.05 level was determined between the group of subjects who
received therapy once weekly and the control dgroup. Thexe~
fore, a significantmain effect for Therapy was a result of

the difference in performances of subjects from the four

times a week group and the control grovp subjects.

Table 8 contains an analysis of the Pre~ and Post- picture
articulation testing results for each of the three experi-
mental groups as a function of each of the 21 phonemes under
investigation, The significant main Therapy effect for
subjects who received articulation therspy four times weekly
can be geen in this table according to changes in the phouncmes.
It can be noted, for example; that the folloa;ng phonemes
accounted for much of the change and improvemant in subjects
who received therapy four times weeklys /@/, /3/+ /s/: /2/+
4{7, /1/: and /gf/, It can further be observed in this

table that these were the phonemas on which subject eriors
were initially the hichest among all three groups. Therefore,
the precise nature of the articulatory improvements for sub-
jects from.the three experimental groups can be seen in this
taeble, and the pecxf1c naturc of the phonemes acconnt1no

for this effect is readily apparent.

Post I = Post II. Table 9 contains the mesn picture articue
Tztion difference scores for the 12 experimental groups at
both the Post I and Post 1T pericds. The Post I period wasg
at the end of the treatment period for subjccts, that is,
Junc 1968. The Post 1II pcriod wass approximately three months

later in September 1968,

An analysis of variance of picture axticulation differaence
scores for the 12 groups based upon such a8 Post I and Post 1T
comparxison is contained in Table 10, It can be obgcrved that
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Table 5., Pre~ and Post- score means and standard deviations
of articulation scores for 12 experimental groups.
(Total N = 180 with 15 per cell)
Mean Mean
Group Type Pre Post Pre Post
Score Score SD SD

A Moderately defective; poor 63.07 20,93 24,50 32.97
stim., control

B Moderately defective, poor 71.80 55,33 14,00 23.94
stim,, therapy once weekly ) - :

C Moderately defective,; poor 68.86 41.21 24,30 33.30
stim,, therapy 4 x weckly

D Moderately defective, good 58,67 46.27 14.63 25,80
stim., control

E Moderately defective, good 46.73 34.00 20,70 18,10
stim., therapy once weekly

F Moderately defective, good 51.87 31.33 22,57 19.53
stim,, therapy 4 x weekly

G Severely defective,; poor 188.27 177.87 41,60 42,90
stim., control

H Severely defective, poor .208,80 177,60 59,86 56,32
stim,, therapy once weekly

I Severelv defective, poor 251.73 215.80 44,61 34.27
stim., therapy 4 x weekly

J Severely defective; good 160,07 158,60 48,50 53.10
stim,; control

K Severely defective,; good 135,87 118.70 37.96 38,37
stim.,; therapy once weekly

L Severely defective,; good 175.07 130,86 43,66 32.40

stim., therapy 4 x weekly
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Table 6. Analysis of variance of picture articulation
difference scores for 12 groups of subjects
based upon a Pre ~ Post I comparison.

>

Source df Mean Square f P
Between effects
Therapy (Th) 2 622,53 6.86 <.005
Stimulability (St) 1 22,55
Severity (S) 1 212,27 2,34 DeS.
Interaction
Th x St 2 29.99
Th x S 2 81,59
St x S 1 20,78
Th x St x S 2 86,81
Within groups 165 90.76
Total ' 176
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Table 7. Summary of independent t tests for picture articulation
difference scores at the Post I period, analyzing the
significent main therapy effect.

s Sl S 8 Py

Groups Mean
Compared Diff. S.E. af t sig.
Therspy Four Times 26,28 8.18 118 3.21 <.01

Weekly and the
Control Group

Therapy Once Weekly 11.03 710 118 1.55 *n.s.
and the Control
Group

*not significant at .05 level
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Table 9, Mean picture articulation difference scores for 12
experimental groups at the Post I and Post II periods.
(Post I scores = Pre~Post I; Post II scores = Post I-
Post II). N = 15 per Cello
Mean Mean
Group . Type Post X Post II
A Moderately defective, poor 2,14 +2,27
stim., control
B  Moderately defective, poor . 16,47 +2.,07
stim., therapy once weckly
C Moderately defective, poor 27.65 -1,13
stim., therapy 4 x weekly
D Moderately defective, good 12,40 -2,60
stim., control
E Moderately defective,; good 12,73 +6.33
stim., therapy once weekly
F Moderately defective, good 20.54 C 41453
stim., therapy 4 x weekly
G Severely defective, poor 10.40 -11.,13
stim.,; control
H Severely defective, poor 31.20 ~1,27
stim,, therapy once weekly
I Severely defective, pooxr 35.93 ~13,00
stim., therapy 4 x weekly
J Severely defective,; good 1.47 «3.87
stim., control
K Severely defective, good ' 17.17 +2.47
stim., therapy once weekly
L Severely defective, good 44,21 =3,20

stim.,, therapy.4 x weekly
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Table 10, BAnalvsis of variance of picture articulation diffexence
scores for 12 groups of subjects based upon a Post I -~
Post II comparison.

Source af Mean Sguare f P

Between effects

Thexrapy (Th) 2 48,34

Stimulability (St) 1 35.33

Severity (S) 1 138,24 3,22 <. 10
Interactions

Th x St 2 4,05

Th 2 S 2 8.72

St X S 1 36.79

Th x St x S 2 11.08
Within groups 165 42,88

Total , 176
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none of the main effects or any of the interactions were sig-
nificant. The mean changes for the control group subjects,
subjects receiving therapy one time weekly and subjects
receiving therapy four times weekly were ~3.83, +2.40 and
-4,26, respectively. Therefore, no significant changes
occurred during the Post I and Post II periods for subjects

as reflected in an analysis of picture articulation difference
scores., Presumably, greater improvement for subjects in the
four=times~a-week group,; reflected in an analysis of Pre~Post II
scores, was retained at the time of the Post II testing since
group mean changes were not significantly different for the
three groups at that time. .

Secondary Dependent Variable: Sentence Articulation Error Scores

Post I Time. At the time of the Post I testing, the imitated
Sentence articulation test was administered. The mean number
of articulatory errors on the 21 phonemes for the Post I and
the Post II testing on this sentence test are contained in
Table 11. It can be observed that the mean differences for
subjects in each of the 12 cells at the Post I period wvere
relatively small within each of the three experimental groups.
For example, the mean articulation errox score on the sentence
test for ‘the control group subjects at the end of the Post 1
period was 42.55; the mean at the end of the Post II testing
was 40.26; the mean for subjects who received therapy one time
weekly at the end of the Post I period was 35.83; the mean at
end of the Post II period was 36.84. The mean of the subjects
wvho received therapy four times weekly was 39.64 at the end

of the Post I period; the mean was 39.58 at the Post II
period. The relative stability of the means among the

three treatment ¢groups, -viewing across the Post I < Post II
periods on the sentence test, is also well«reflected in the
analysis of variance of sentcnce articulation scores contained
in Tables 12 and 13. It can be noted that the mean difference
for subjects in three groups were not significant on the
sentence articulation test at either one of the specified

time periods. Additionally, that the influences of factors
such as stimulability and severity were consistently '
demonstrated in ecach of the. two independent assessments and
analyses. In both analyses significant main effects for
Stimulability and Severity were determined. In each of the
analyses,; also, a significant interaction for the Stimulability
and Severity variables was demonstrated. In summary, the
results of comparing the three experimental group subjects

on error scores derived from an imitated sentence articulation
test indicated: 1) no significant main effect for therapy at
the Post I and Post II time periods; 2) virtually no change

in subjects and. relative group performances £rom one time
period to the hext; and 3) significant main effects for the
Stimulability and Severity variables and a demonstrated
significant interaction for the Stimulasbility and Severity
variables. The results suggest a high consistency of
performance on this measuring instrument.:
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Interrelationships of Variables

Table 14 contains correlation cocfficients expressing relation-
ships between each of ten variables. The relationships between
each of the three independent variables, threce dependent
variables, and four additional ones involving the nature of

the subjects were determined and are reported in this table.
Indices of Skewness and Kurtosis for each of the distributions
. vere determined using computerized programs. The results
suggested that correlational analysis procedures based on
assunptions of linearity and normality of distributions were
not violated. All correlat%on coefficients significant at

the .01 level of confidence” are designated by an asterisk

in Table 14. Although some of these significant inter-
correlations represent slight relationships between variables,
they constitute findings of some importance.

Some of the more substantial correlations, contained in Table
14, such as that between factor C (severity of articulation)
and factor F (articulation scores derived from sentences at
the Post I period) are worthy of discussion. In the example
just cited, the determined correlation coefficient of =.71
denotes a substantial negative relationship between sentence
articulation scores and the severity of the subjects. Obviously,
this is a highly expected finding in view of the fact that

the severity variable was established as an organismic factox
within the design and it would be expected that subjects
having more severe probleris would show more errors on a test
measuring error scores and not difference scores. Othex
expected findings which are revealed in moderate degrees Of
relationghip include those of variable E (picture articulation
difference scores between Post II and Post III) and variable

F (erroxr scoreg on the sentence articulation test at the tine
of the Post I period). The negative correlation of =.41 again
reflects the fact that groups of subjects evaluated on the
picture test were assessed on di.fference score measurementsi
whereas, sentence scores were errc: SCOLESe. Therefore, the
observed negative relationship represents the finding that
subjects showing improvements as measured on difference scores
tended to have fewer crrors on the scentence test. Again,
these results are expected and are apparently outcomes of

the differences in the nature of th: dependent variables.

A corrclation coefficient of ~.33 between variable F (erxox
scores Qerived from the sentence articulation test at the

time of the Post I testing) and variable I (the mental ages

of the subjects) shows a significant mederate relationship
petween these variables. The results suggest that subjects
having higher mental ages made fewer eryors on the sentence
articulation tests odministered at that time. A slightly

LMW (it Gttt et

r o -~ o re ¢ .

Sith an N of 180, all correlation cocfficients greater than
.22 have standard erroxrs of less than .071 indicating that
they will be significent beyond the 01 level of confidence.
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Table 11, Mean sentence articulation error scores for 12 experimental
groups at the PFost I and Post II periods. (N = 15 per cell) 1}

Mean Mean
Group Type Post I Post II
Score Score
A Moderately defective, pooxr 23,67 22,64
stim,, control '
B Moderately defective,; poor 19.20 21,33
stim,., therapy once weekly
C Moderately defective, pooxr 15.93 17.07
stim., therapy 4 x weekly
D Moderately defective, good 17.60 18.13
- stim., control
E Moderately defective, good 11.87 14,20
stim., therapy once weckly
F Moderately defective, good 13.20 13.00
stim., therapy 4 x weekly
G Severely defective, poor 71,47 64,33
stim., control
H ' Severely defective, poor 66:73 67.78
stim,, therapy once weekly :
I Severely defective,; poox 80.13 79 .80
stim, , therapy 4 x weekly
J Severely defective, good 57.47 - 55,93
stim., control
K Severely defective, good 45,93 44,07
stim., therapy once weekly
L Severely defective, good 49,33 48,43

stim., therapy 4 x weekly
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rable 12. Analysis of variance of sentence articulation scores
at the end of the experimental period (Post I).

Source df Mern Scuare f p

Between effects

Therapy (Th) 2 208,00
Stimulability (st) 1 8,061.05 19.20 <.01
Severity (S) 1 79,885.00 196,76 <.01 ;
Interactions
Th x St 2 572.50
Th x S 2 466,10 .
St x S 1 2,722.00 6.70 <.05
Th x St X S 2 470,50 :
Within groups " 165 406.05
Total 176
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Table 13. Analysis of variance of sentence articulation scores

at the Post II period.

Source af Mean Square £ p

Between effects

Therapy (Th) 2 44,04

Stimulability (St) 1 556,65 13.01 <,005

Severity (S) 1 6,056,55 141,60 <,001
Intexractions

Th x St 2 11.47

Th x S 2 22,85

St x S 1 203,94 4,79 <.05

Th x St x S 2 27.06
Within groups 165 42.77

Total 176
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lower and negctive relationship was also determined between
variable F and variable J (the 10's of the subjects). This
result suggests that subjects having higher IQ's may have
tended to produce fewer errors on a sentence articulation

test.

Two other correlation coefficients, one negative and one

‘positive, both significant but of slight importance between

factor B (the stimulabilitv performance of the subjects) and
factor F (error scores on the sentence test at the time of
the Post I testing) can be seen in Table 14, The negative
correlation of =.23 indicates that subjects with higher
stimulability scores tended to make fewer errors on the
sentence test. The positive correlation of .23 comparing
factor B again with another factor, namely factor G (the socio~
economi.c levels of the subjects), indicated a slight moderate
relationship. The result suggests that there is a mild
relationship between the stimulability performance Of the
subjects and that subjects having highex stimulability
performances tended to be from higher sociosconomic groups.
Finally, the slight yet significant relationship between
variable C (the severity of articulatory defectiveness of

the subjects) and variables I and J (the mental ages and IQ's
of the subjects, respectively) denoted the fact that subjects
with lower mental ages and lower 10's tended to have greater
nunbers of articulatory €rrorsSe Again; such relationships

are slight.

Influences of Relationships Upon the Primary Dependent
Variable. 2s contained‘iﬁ”ﬁ?ﬁi@”ﬁ%“éﬁzwﬁffﬁg§§”33§€§ﬁént
Sarvable of the project, namely varisble D (picture articu-
lation difference scores from Pre < Post II) showed non-
significant reiationships to the I1Q's; mental ages; cChxrono-
logical ages and socioeconomic statuses of the subjects
(thig can be seen in Table 14 as variable D compared with
variables G, H, I, and J)« Therefore, in spite of the fact
that very slight relationships obtaincd between mental ages
and IQ's of subjects with ceverity of articulation defective-
ness, this was not determined to be the case when these
variables were related to determined improvements in
articulation on the primary dependent variable.’

The last correlation coefficient significant was that
obtained from an analysis of the chronological and mental
ages of the subjects. The corrclation coefficient of ,67
indicated the expected positive relationship foxr those
variables in a population Of retarded individuals.
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Table 14, Correlation matrix for three dependent variables,
three experimental independent ones, and four

randonm cnes.
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CONCLUSIONS

The Therapy Effect

The principal hypotheses tested in the experiment were:

(1) groups of subjects who received group articulation
therapy for four periods per week would achieve
significant improvements compared with subjects who
received similar therapy one time per week and control

group subjects, and

(2) groups of subjects who received group articulation
therapy for one period cach week during the nine-month.
experimental period would not be significantly improved
compared with control group subjects.

The findings of the present study indicated that cach of these
two hypotheses was deserving of being accepted, i.e., the
group of 60 subjects who received four periods per veek of
group articulation therapy did make significant improvements
compared with 60 subjects who received therapy one time per
week and 60 control group subjects. This assertion was based
upon an analysis of articulation difference scores On a pre-
and post~ basis for the nine-ronth treatment period. This
type of measurement constituted the chief dependent variable
and was the basis for some of the comparisons felt to be most
important. Additionally, groups of subjects who received
only one 30-minute period of group articulation therapy
weekly were not successful in making significant improvements
in articulation compared with control group subjects.
Although the mean improvements for subjects who receivec
therapy one time per week was more than twice that of the
control group, these differences were not significant at the
.05 level. of confidence. Interestingly, the trend of the
group means during. the nine-month period, based on difference
scores derived from the .picture articulation decp test, was
for increasing therapy to result in increasing improvemnents.
Obviously, in a project of this type there is no way of
determining whether a significant therapy effect would have
been obtained had a different experimental group becn intro-
duced, -i.e., one in which subjects perhaps received two oY
even three sessions ‘of group articulation therapy each week.
However, the fact that subjects who received group articu-
lation therapy four times weekly were found to have mean
improvements which were almost six times greater than the
control group, and subjects who received therapy once veekly
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had a mean improvement which was two and a half times the
control group, tended to support the assertion that the trend
of the means was for increasing improvement as a function of
a number of therapy sessions and/or the intensity of therapy
application.

In regard to the latter point, it is worth mentioning that in
this particular experiment it was not possible to extract and
evaluate the influence of "intensity" of group articulation
therapy from "amount" of articulation therapy, since subjects
who received therapy once weekly, in effect, had three and a
half times less total number of sessions in contrast with those
wvho received it four times a week. The variable of "intensity",
therefcre, was not assessed in a meaningiul manner.

In view of the significant Therapy eifect for subjects who
received therapy four times weekly, as measured on a picture
deep testrand the lack of significant finding on an imitative
sentence deep test, some discussion of diffecrences between
the measurements seems to be important.

It should be noted that the picture articulation deep test was
used in the study cited earlier (Sommers, 1967) which investi-
gated the efficacy of articulation therapy for kindergarten,
first, and second grade children. In this study, subjects

who received one 45-minute period of group therapy once weekly
made significant improvements compared with control group
subjects. The present finding, based upon educable-retarded
children, demonstrated that such improvements can be realized
in a population of such children under the condition that a
great deal more therapy is provided. As noted, retarded
subjects in the present project who received one 30-minute
period of articulation therapy weekly failed to make signifi-
cant changes in contrast to control group subjects. Therefore,
the speculation is that the amount of therapy and, perhaps,
some aspect of its intensity became a critical factor in
obtaining comparable and significaut changes in the speecch of
educable-retarded children.

Changes in Phonemes on the Picture Articulation Test

The 12 phonemes studied in the 1967 project (Sommers, 1967)

and the degree of improvement in each for experimental and

control group subjects are contained in Appendix E . Compari-
sons with the results of the present project seem appropriate

and of value. TFor example, it can be scen in Table 8. that

the educable-retarded children in the present project who

received therapy four times weekly were found to improve MOSt

on the following phonemes: /6/, /3/., /s/. /2/ 0 JY 0 LS VAS A

A view of the results of the 1967 project on a population drawn
from the same area of kindergarten, first, and sccond grade school
children will show that the greatest changes in phonorics studied
occurred on essentially the same sounds (hppendix E) . For example,

the changes on /s/, /z/, 1N /ef7. /2 /87, and /@/ are guite
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‘evident in experimental groups of that project. These, in

effect, are the same pnonemes found to be significantly im-—
proved in the group of 60 subjects who received therapy four
times weekly in the present project. Of interest, is the fact
that the speech patterns of the 180 educable-retarded children
who were enrolled in this project wvere quite similar in some
regards to those of the children with normal abilities studied
in the 1967 project. In particular, the phonemes cited as
showing comparable improvements in treated groups in both
studies constituted the greatest number of original articu-
jation errors in both populations. However, the educable-
retarded children demonstrated a much wider range of phonemic
defectiveness and showed errors On SOme which are not

commonly misarticulated in children having normal abilities

and comparable chronological age Or mental age levels, i.e.,

73/, Jt/. /E/. /9/+ /%)y /n/s [P/, @nd /d,/. Bangs (1342)
reported a similar finding in a survey of articulation exxrors
in an institutionalized population. In summary, the analysis

of two independent experiments on articulation, both completed

in schools in Montgomery County, Pennsylvania, and completed
within a few years of each other, demonstrated that educable- |
retarded children appeared to make significant improvements
in articulation of eight commonly misarticulated sounds,

and that %these sounds generally have been found to be those
which show significant improvements as a result of group
articulation therapy for children of normal ability drawn
from primary grades within the public schools. The principal
difference in the projects was that subjects in the 1967 study
received one perjod of dgroup articulation therapy weekly for
45- minutes and the 120 subjects received group articulation
therapy -in the present project for either one period per

week of 30 minutes or for four 30-minute periods weekly.

- - .. .

The Secondary Dependent Variable, -Error Scores on the

Imicated Sentence Test .

At the end of the experimental period (Post I) a sentence test
was administered using & method of aural imitation to each

of the 180 subjects in the project. This test was especially
contrived, as noted previously, so that the auditory memory

for sentences demands would be compatible with the abilities

of retarded children for this task. &As a result of field
testing, it was determined that sentences had to be limited

to five woxrds. The sentences used ‘'were adapted in some cases
from McDonald's Sentence Deep Test; however, many of the
sentences were written especially for this project (the sentence
test is included as Appendix F ).’ the results of the Post I
analysis of errox scores based upon the sentence test indicated
that no significant differences were obtained for Therapy.

As expected, a significant Severity effect was obtained (and
logically so since the original design vas constituted on the
basig of severity). The Stimulability variable was also
significant, possibly suggesting that subjects having better
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initial stimulability scores were more capable of utilizing
.improved phonemes correctly in connected speech (although
tenuous, this finding might be construed as some sort of a
partial validation for the notion that stimulability has an
important bearing in the utilization of phonemes correctly
in connected speech). It should also be observed that the
Carter/Buck Prognostic Test procedures actually may be akin
'to a type of sentence imitation except that-syllables are
used to solicit “change" responses. Therefore, this finding
may not be totally unexpected. The lack of a significant
Therapy effect was not in keeping with the significant
Therapy effect for the picture articulation test. Although
the interpretations of this finding are somewhat obscure,

it seems not unlikely that subjects in the present study
who have improved their arviculation in some of the defective
phonemes and certain phonetic context were yet incapable of
translating these into connected speech. This type of
articulation has been explained by Shelton ( 1967) as
"acquisition" and considered basic in learning a new skill.
Possible explanations for this finding might include:

) (a) educable-retarded children may require a longer period
of time to make the transition from improved articulation
production across phonetic contexts (as elicited in a
deep test); :

(b) the carry-over techniques required to accomplish this
transition need to be modified with such children in
order to manifest improvements in connected spcech, and

(c) changes in articulatory production, assessed on a
picture articulation test, may not be valid indicators
of the degree to which children may demonstrate changes
on other speech tasks, such as imitating sentences or
spontaneous utilization of corrected phonemes in
connected speech. '

In a study germane to the prescnt issues involving interpre-
tation, the author has recently completed a study of 131
school children from grades twe through six who were found
defective in only the /xr/ phoneme. Subjects in this study
were randomly dismissed from group articulation therapy on
the basis of having achieved a level of articulatory pro-
ficiency assessed using-single words elicited under specd.
Subjects were tested three times over a period of fiftecn
rmonths and compared with groups of children having the sanme
/r/ proficicncy levels but who remained in therapy. Not
only were significant differences obtained in favor of the
subjects who remained in therapy on an articulation test which
meagured the /xr/ sound in woxds, but for the first time in
the author's experience and to his knowledge, a significant
Therapy effect from the pre—- to the final post-testing (15
nonths later) was obtaincd on a carly-over; intervicw-type
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articulation test which used spontancous speech as the

. criterion. Therefore, there was agreement that results

obtained from articulation testing based on word stimuli re-
lated to those obtained from a measure of spontancous speech,
The degree to which these findings can be compared with the

- present study is unknown, since the /xr/ defectives wecre children

of normal ability.

Analyses of Both Dependent Variables at the Post Il Time

The results of a Post I - Post II articulation assessment for
all subjects on the picture articulation deep test agreed

very well with the results on the Post II sentence test (wvhich
measured error scores, not difference scores). Subjects in
experimental groups affected little or no change during the
period following Post I. During this three months' interin
none of. the 180 subjects in this project received any Speach

'therapy. Interestingly, all subjects demonstrated a high

degree of constancy, and the Post I = Post II period was
essentially a "static" one in terms of articulatory change.
These results appeared rather surprising, since the impressions
of many speech clinicians seem to be that children who gain
proficiency in producing speech sounds in isolation, syllables,
and words may often tend- to show further improvements without
additional therapy activities designed to enhance the so-
called "carrv-over" proposition. Educable-retarded subjects

in the present project, however, remained almost immobile

after the termination of thexapy (the Post I period). Re-
assessment at the Post IT period merely substantiated the

Post I finding that the four~times~a-weck-groun subjects were
more improved and. that subjects from all three groups retained
their respective standings. In efifect, neither the group

of 60 subjects who received therapy one time a week or the-

60 control group subjects managed to increase theiyx scores
substantially and "catch up" to the subjects who reccived
therapy four times weekly during the treatment period.

One implication for this finding is that speech therapy vith
educable=retarded children, based upon proccdures, methodologies,
and principles similar to those of this project, probably

should be maintained rather continuously in oxder to affect
additional significant changes; since, once therapy was tex-
minated, it appeared that subjects did not demonstrate

addit?onal improvemnents. oo ‘

The Stimulability and Severity

AR

Variables

-y BN APt

Rescarch findings have rather consistently demonstrated that
the-initial severity of articulatory defectiveness is related
to resultant changes, with or without the benefits of therapy
(Sommers, 1967). Because of this knowledge, the Scverity
variable was studied as an independent one and randomized
within the design of the present experiment. Additionally,

a review by the author of the influence of the stimulability
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variable (Sommers, 1967) also indicated that this factor has

: been associated with articulatory changes in younger children.

) Again, level of stimulability performance was an independent
variable and randomized throughout the three experimental groups.
Surprisingly, these two factors appeared to have little bcaring

- upon the outcome of articulation therapy for educable~retarded

children, Based upon the results of the picture articulation
testing, neither the stimulability or severity variables were
found to have significant influences on the outcome of therapy,
a finding contrary to one obtained by the authox in the study
of the effectiveness of therapy for kindergarten, first and
second grade school children having misarticulations. The
suggestion is that the articulatory problems of educable=
retarded children are extremely resistant to influences of
some speech variables, S :

A further suggestion is that it may. take a substantial amount
of intervention in the form of therapy time to achieve signifi-
cant improvements., As case selection factors, total degrce
of articulatory defectiveness and stirmulability perfOLmancea
may, therefore, have little consequence and possibly are not
deserving of being applied (as they may be with articulatory
. . defective children of normal intelligence) in making decisions
4 about who is to receive therapy and who is not, Almost para-
doxically, as noted previously, the phonemcs which appeared
to benefit from articulation therapy were almost identical in
the two populations; yet; total severity and stimulability
perxformance were not found related to it in the prooent
experiment.,

Comparisons with Wilson's 1966 Experiment

Eg%ggtonshlp of SubchL Vurlables and Articulation. One of
the fJndlngs of Wilson's 1966 study on educable-rotarded
children in the special school district of St, Louis, Missouri,
was that the severity of articulatory defectiveness was related
to mental ages of the subjects, and that retarded children having
mental ages of 3-0 to 5-=5 were significantlj more defective
than those with advanced mental ages. In the present study,
a slight relationship was obocrved, and Shbj&Ct“ having lower
mental ages tended to have greater numbers of articulatory
errors., This finding would agree with that of Wilson and Bangs

- (1242) . On the other hand, the present study determined that

3 subjects having lower IQ's tended to have greater number of

: articulatory erxors, and this is a finding which Wilson's study
does not support. It should be mentioned that reported relation-
ships between severity of articulatory defectiveness and each
of the variables of mental age and IQ were statistically
significant in the present study but of slight importance.

Main rlndlnqdc In contrast to Wllqon (1266) study, the present
one was in agreemcnt with one roportcd b] Schlanger (1953) since
it determincd that educable~retarded children made significant
improvements in articulation during the course of the school
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year as measured on a picture articulation test. =2s described
earlier (pp.5-6), there were many similarities in the population
of the two studies. Yet, there were many differences in these
two studies; Chief among these was the fact that Wilson's
subjects received only two periods of articulation therapy
weekly; whercas, those subjects demonstrating significant
improvements in the present project. received four 30-minute
periods weekly., Many other differences might have accounted
for the. discrepancies in findings between the two projects
including: - - - ot ‘ " '

(a) measurcment devices used,

(b) testing reliability,
(c) numbers of raters,

(d) ‘nature of the speech therapists who abplied
© - .- the therapy, and S S A

(e). methods of data analysis.

Othey- Differences, As presented in Table 1, the mean chrono=
Togical age for subjects in this study was 8 years and 8 months;
the mean mental age was 6 years and 1 month; the mean I(Q was

70, The range for each of these variables was: 3 years and

10 months to 8 years and 2 months for mental ages; 5 years

and 9 months to 12 years and 2 months for chronological ages;
and 49 to 80 for the IQ's.: Wilson's average subject in his
project appeared to be older chronologically and with slightly
higher mental ages and very similar IQ's, For example, he
reported that his average subject had a chronological age of

9 vears and 10 months, a mental age of 6 years and 6 months,

and an I0 of 67. A study of the distribution of Wilson's
subjects also revealed that his population contained a higher
percentage of both younger and older subjects and was, therefore;
less homogenous in regard to these variables. In the.main,
however, the populations of the two studies were remarkably
similar and, as noted earlier in this document, drawn from

very comparable populations sociocconomically and educationally.

Placebo Group, Wilson'utilized.a placebo group of 135 subjects.
At Ehe end of the proiect, three years later, only 65 such
subjects remained and could be utilized in the assessment of
articulatory change. The placebo group subjects received two
half~hour secsions per weeck of speech and language stimulation
but, according to Wilson; did not receive therapy aimed at
correcting individual articulation errors. In view of the

fact that Wilson's placebo group did not achieve any significant
improvements over the threc year period,; and in effect, improved
to the same degree asg his control group, the present study

did not utilize a placehbo group. Therefore, a dreater percentage
of subjects in the present study were included in the therapy
groups compared with Wilson's-project; and the present study
used only a single control group, '
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- Bttrition. The attrition in Wilson's three year project ap-
. - peared to be much greater than that in the present one. For
- examplée, at the beginning of Wilson's study there were 140

subjects in the experlmontal group, 145 children in the control
group, and 120 children in the placebo group. At the end of

his study, he recorded that there were 115 children remaining

in the experimental group, 107 in the control group, and 65

in the placebo group. In the present study, only three subjects
were lost during the experimental period, and no subjects were
lost from the Post I to the Post II period (due to special-
efforts of raters to locate and test subjects who had moved)

Data Analysis. Wilson's data were analyzed uszng a thleempart

analysis of variance which included an analysis of the therapy
IQ, and severity. His design, however, was a simple randomized
one in which subjects were merely randomly assigned to eithex
therapy, control group or to the placebo group. At the end

of his study, his cell size was reduced to 12, and an analysis
of hig main findings and interactions are based on a total

of 132 subjects. The present project also had 12 cells of

15 subjects each, and the analyses of the main factors and
interactions were based on a total of 180 subjects. Sample
size, therefore, was quite similar between the two projccis.

. A principle difference was the fact that the present study

used a factorial design in which the variables of severity,
stimulability and therapy were randomly entered into the
experlment and analvzcd acco dlngly. ‘

. - . i- -

Group and InleLdual Tnexapy. Anothex dlfferencc bgtween Lue

.two studies has to do with group and individual therapy.

According to Wilson, a number of his subjects received indi-
vidual or group therapy from time to time based upon their
needs during the course of the three years He reported that
at no time did a group exceed four in number for the experi-
mental subjects. This is the same number of subjects that
were entered into group articulation classes in the present
project, although no subjects in this project received any
individual theraoy at tny timee o -

«
-

Depondcnt Varlables, mhe preqcnt project extended over a period

of 15 monthe and included two independent measurcrients on two
different dependent variables. Wilson's project extended over
a period of three years with annual post record:ng nade at
the end of each year on the picture articulation test. His

‘results were tape rccorded and judged at the end of the
experimént for all subjects in a randomized fashion, In Wilson's

project, only one rater sexved to evaluate the articulation
errors of the subjects. In the present projcct, seven raters
tested on a Pre~; Post I~ and Post Ik~ basis and in contrast

to Wilson's use of error scores, this project looked heavily

at difference scores on its primary dependent varieble, namely,
picture articulation deep test scores. Wilson utilized the
Henja Articulation Picture Test as his devendent variable

The present study used a different methodology in d”>v%%th
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articulation; a "deep test” which recasured articulation across
29 phonetic concC'ts por phonciwe, yet also utilized oictures
as stirmli, Recgardless cof many important differences between
the two types of mecasuraaents, is the fact that both judgments
of specech change wese bescd upon the eliciting of specch
throush vnitary rcspcnrcs raethar than throueh moasurcmentis

of spontancouc sr:wcch, measurcuents of changsa throuch reading,
and so forth. HNHouwever, in the present study, a sccondary
dependept veriable consisted of the eliciiing of articulation
production threuch an imitated dezp sentence test. This is a
different measurenent from that used by Wilson.

Thexapy. The thexapy described by Wilson would appear to be
quite similar to that used in the present project, Both
studies employed methods of rather traditional articulation
theraﬁj involving development of corrcct production of phonemes
in isolation, nonscnse syllables, words ané spontaneous spezch.
The methods desiguated by Wilson foxr use with his subjectq
vere similar in that they verce based upon the mcthed of
phonetic placement, method of approximations; and the
utilization of apparatus such as tapz reccrders and mirrors.
These are cssentiallyv the sane types of procedurcs and
equipnent used in the present project




RECOMMERDATIONS

2T

Thc findings of the present project, although encouraging in
the sence that they suggested that certair articulation skills
of educable~retarded chlldrcn could be improved significantly,
left a number of unanswered questions concerning the ultimate
outcomez of such endeavors., For examplc, the problcm of
carry-over; long recognized by SPeech therapists end othess
as_one of the more challenglng ones in tl:2 therapy pProCcess
(Sommers, 1969) appeared to be a formidable one for retanrded
subjech. The tcchniques used to facilitate the carry-=over
process in the present study were highly similar to those
commonly used to accomplish this with children of normal
ability. It is suggested that future reseaxch concerning

the. efficacy of artictclation therapy for such children attcempt
to utilize a series of different types of carxy«over activities
at impoxrtant junctures in the therapy process. The intro-~
duction of interested p*ren at an gnp?opriate point in
therapy might prove effective in arriving at the specified

goal of getting coxrect production of phonemes into connected
speech; vet experience tends to suggest that parents of many
retarded children are less willing to bhecome involved., It

is also conceiveble that the period of the present study was
too brief to allow retarded children to make the transition
from stimuli prescented as they are in a deep test of articue
lation to imitated sentences. The duration may have been
adequate to demonstrate whau Shelton (1967) called "acgui
i.e., correct production of a phoneme in single utterance
such as a syllable or a wor d but not “automatization” f leCoyg
establishment of correct a£t¢cul*voxy responses in all speech
regardless of conditions. It is conceiveble that future
therapy endeavors and assessments should be cognizant of the
fact thzt more of an experimental period is necessary, Rore
cffort is nccded, and more innovation is pogsibly going to

be reguired in order to advance such children satisfactorily
on a path leading to normal spontancous specch.
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Articulation research with educeble-rctarded children should

be aware of the fact that the two varic ble found alnos
uniformally to relate to improvements, with orx without

therapy, in articulatory defective childven of nomnwal
intellidgence, namely, SLTWUlab!lJLV and severity of articulation
defectiveness,; were not releted to improvemcnts made b}

subjects in this project. This rafher surpriging £inding
suggests the possibility that the ariticulation problems of
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educable~retarded children are unique; comcwhat intractable,
and resistant to change without therepy. Therefore, future
reseazrch might well give attention to other vnexplored
variables such as differences in oral-stereognostic skills,
auditory perceptual functici:ing, motivations for improved
specch, language usage, ard other unexplored factois.

Finally, results of the present project suggest that once
speech therapy has been discontinucd, retarded cihildren do
not improve their articulation in any significant way without
the benefit of correctional sexvice. This may well mean that
- the therapy process for educable~retarded children should be
_a continuous; ongoing cffort; frequently re=assessecd with
special provisions made for facilitating the carry-over of
improved or coxrected pheonermcs to levels of connected specch;
105t important of which is spontaneous speech. o

51




REFERENCES

American Speech and Heﬂrlng Assoc1at10n Committee on the Mig-
Century White House Conference; "Speech Disorders and
Speech Correction”, Journal of Spcech and Hearing

o sl £ 2 N o e g

Disorders. 17:130, 1859,

Bangs,; J. L. A clinical analysis of the articulatory defects
of the feebleminded. dJournal of Speech Disordcrs.
7:343=56, 1942, o .

Berry, M.F., and-.Bise¢nson; Je Sogech Di ovdﬂls. Mew Yoxk:

MW IEP RIS AS LTI

Appleton-Century=Croits, 1)36. .

Edvwards; A. L. Eypnllmcntal D_¢5 1 in Psychologic

g e = ¢ a3

New York: Rinehart; 1960,

al Reseaxch.

Immel, J. in Stinchfield, S. and Young, E., Children with

I AN LY

DeTaved ox Dufe tlve opcechc Palo Alto: Stanford

.&&“"’-(M Pea ¥ Vo v g L PR B S e o

University Press, 1639,

Johnson, W. et al. Soﬂbch Han iCa,7§ School Cthdrcn (reve.

a
m TN AR LT, TR 2 SO LARIN AL R e, -,
1956,

ed.). New York: Haxpser,;

Liebman; C., G. Speech program for severely retarded children,
American Journal of MMental Deficiencv. 60:297-300, 1855,

e "N, *wImAF DIBIATT KD

Mechamn, M. J. The deve]opmﬁnt and apol1ca :ion of procedures
for measuring speech improvement in mentally defcctive
children., 7namexjcan Journal of Mental Deficiency.

"\'JZ"‘-%M’—-?W TR ETI S DN INT D DT WSO TENIN T L AR INEL W S TNl R Y

60:301=6, 156557 ) s

McDhonald; E. T 2Articulation Testing and Treatnﬁq Ll SENSOYye

PSR A IO S T s e T mr AT SISt TR o L T R v-,—rf ERIIVE. o I Ta

Motox épproache Pittsburgh: Stunwix House, L964.

CERIF o~ Ol S iy g

Minnegot ta Scale for Parental OOCLndClOﬂag LLnne@pul se¢ Institute

-z TMTTY TEVING, e ST LA TET 'w.-ve‘-—r L P

of Child Vielfare, University of Mipnesota, 1936,

Schiefelbusch, R. L. Language studies of mentally retarded
children. Journzl o’ Speech and learing Disordars,

CTY o AT, Y e P L B S NE S X Lot e ST A E

I. nograph Supplemsnt Ho, 10 1963,

Schlanger; B. Specech examination of a group of 5n-tibutvon lized
mentally handicapped children. Journcl of Snecech and

ey ol VS BIVINKTT T LTI oh AT s o,

Hearing Disorders. 1833949, 1853,

CTNT Tt ATV AR I U AT T T Y L TR




VR ORRLTT RS

R L

Schlanger, B. and Gottsleben, R. RAnalysis of speech defects among

the institutionalized min :tally retarded. Journz 2] of Socecn
( ca-‘m-ﬁ'va—w
and Hearing Disoxdore. 22; 90u103, 1957,

Schneider, B. and Valloi, J. she results of a spzech therapy pro-
gram for mentally retaxrce ¢4 children. Anerican Journal of

Ment*l Daf1c1cncv 49~f?6 24, 1955,

Shelton; R¢ L., Blbert, }, and Arndt, W. A task for evaluation
of articulation chenge; IX. A comparison of task scores
during baseline and lesson series testing. Journal of

;\-ﬂmwm

Speech and Hearing R Research., 10:578~85, 1967.

PO L oS S Ll e i

Sirkin,; J. and Lvons; ¥W. A study of speech dnfects in mental
deficiency. Aneg;cun Journal of Mental Deficiency.
46:74-80, 1941,

Sommexs,; R. K. Factors in the efL@CLlV“HQSS of moi hews trained
to aid in specch correction. Journal o£ Specch and Heaxring

I ST D S AT BRLT LC Sl VB RIS SN P Fuf - Bt S D WL TN,

Disorders. 27:178~86, 1962, _ )

Sommers,; R. K. et al. Effects of naterna] attitudes upon im~
pvoeemcnt in articulation when mothc are trained to assist
in speech correction. gg&ggg}wgfﬂfg~ Ciwﬁﬁd Heaying Q¢§9'degs,
29:126-32, 1964, S e

Sommers,; R. K. et al. Fac rors in the effectiveness of group
and lndLV1dual articulation therapy. Jovrnal of. Speech
I DTSSR T e RS v—fz.-.x-‘ Ca e A
and Hearing Research. 3t 14452, 1966,

Sommers; Re Ke Case finding, case selection anG case load.
In Vai Hattum, R. (editor), CTlh“Cdl nvbch in the Schools.

BT O IR AT DLW -e:..‘& SCNIL 2

Springfield, Illinois: Charles Thomas, L969Y

Spraldin, J. in Lgncucce studies of mentally retarded children,
Jourral of Speech snd Hearing Disordcxs. Monograph Supple-

P L Sl i T e A L .ﬂ:v B L e X L » Bt minnh

ment No. 10, 1/63¢

Van Riper, C. Speech Corloctxon; Panr1p1ea and hnthod Ncw

T T T =7 2 £ e B T d . DRt i adh S B AT I CIRTNE oL .r-u.uy_.»rmw....’-n.—f

Jerseys: Prentice Tiall, 1963.

Vlest, Re;Kennedy, L. and Cary; A. The Nlche abilitation olquvgygf

[RPT~PRNPREI 0 Sl Smg o ot 6 D e R B b af Badm iy m a4

(rev. ed.), New York: Harpeiy, 1647,

Wilson, I R. Efficacy of speech therapy wwuh educable mentally
retarded children., Journal of Specch and Hearing Roseaxch.

PO g i e TS g L] 38 Sl - Smg il ] “l"l e T AT T, R ey TS XTI LA S 3
9542333, 1966,

53




3
}'
4
:
4
;

A"

. BIBLYOCPAPHY . .

G Y BTNT DT a0 SR

Blanchard, I. Speech pattern and etiology in mental retardation,
American Journal of Mental Deficiency., 68:612=17, 1964

A WD P G I o AT Ll N Py AT TP I e D NSt L LRI E S o T DD IS

.Bradley, B.H., Maurer, R, and Hundziak, M. A study of the
effectivencss of milieu therapy and language training
for the mentally retarded. dJournal of Exceptional

Iy T IAE SIS

* Children., 33:143-150, 1966. o

Cabanas; R. Sonme findings in speech and voice therapy among
mentally deficient children. Folia Phoniatrica. 6:34~7,

o

PRSP IRE IR T, RS B o il o

1954,

Carter; E.T. and Buck, M. Precgnostic testing for functional
articulation disorders among children in the first grade.
Journal of Speech and Heaxing Disorders. 23:124-133, 1958,

Freeman,; G.G. and Lukens; S. 2 speech and language progran
for educable mentally handicappcd children. Journa

IS T

Specch Disorders. 27:285-87, 1962.

-, 7 e TR St o Wy b g g~ WA g S e 2=

Gens, G.W. The speech pathologist locks at the mentally de~
ficient child. Training School Bulletin. 48519-27, 1951,

.
AT SN o F I el DL =G PN 2 T B T Ll T TRESRT Ny

Lloyd, L. L. and Frisina, D. R. (editor). The sudiologic

L P ",

Assessment of the Mentally Retarded; Procecdings Of
a Notiornal Conference. Parsons, Kahsas: Parsons State

fiospital and fraining Center; Speech and Hearing
Departwment, 1965,

. . . i -

Lloyd, L. L. and Melrose, J. Reliability of selected auditory
responses of normal hearing mentally retarded children,
American Journal of Mental Deficiency. 71:133-43, 1366.

AT T drC, X EAT L = I KNS

CITYITY

£
Lloyd, L. L. and Reid, M. J. The relizbility of speech
audiometry with institutionalized children. Jouxnal of
Speech and Hearing Research. 9:450~55, 1966,

(A T PRI AR K A L AT Er t ot - fard- P AU L LY

Lubman, C.G. Speech progran for severely retarded children.
american Journal of Mental Deficiency. 60:297=300, 1955,

Prchm, H.J. BAssociative learning in retarded and norxmal
children es a function of task difficulty and meaning-
fulness. American Jdournal of Mental Deficlency.

GO WIS LAl X T I NS ™ ST T O L T G T T S e A XCKTY SO R BT ST —avat s -

70:860~5, 1966,

54




Prehm, H.J. Verbal learning research in mental retardation.
American Journal of lMcmtal Dzficiency. 71:42-7, 15066.

bl Sa.

Rigrodsky, S., Prunty, F., and Glovsky, L. A study of the
incidence; types and associated etiolegics of hearing
loss in an instiiutionzlized mentally rcetarded popu-
lation. Training School Bulletin, 53:243-~7, 1957,

O N B s P ) L L B P L acaad ol g

v

Shubert, 0.%.,; Jansen, B.C. and Fulton., R,7. Effects of speech
improvement on avticulatory skills in institutionalized
recardates: II.. American Journal of Mental Deficiency.
72:212-14, 1967, T T T e

Spicker, H.H. The remediation of language dcficicacies of
[ 4 ~ ] ] ;
.educable mentally retarded children. Education and
Training of the Mentally Retarded. 1:I37=4077 790,
Strazzula, M. Specch problems of the mon oloid chilad.
’ - - Ed -
Quarterly Review Pediatrics, 8:268~73, 1953,

L o O DA e DY WD T Y o Pk o T

West, R. Speech defects of the feebleminded. In West; R,
Kennedy, L. and Carx, A. (editoxs), The Rehabilitation
of -Speech (second edition). New York: Harper; 1947,

PP o S St L

pp. 20¢=215, : ..
Witt, B.S. and Witt, B. Home pxrogram for the development of

speech and language in nentally r

children, Paper presented at 90th annual mecting o

Americsn Agsociation on Mental Deficiency, HMay 10-~-14,

1866, Chicago, JT1llinois. '

£

Young, E. and Estes, J.C. The functional vocabulery develop=
“ment of mentally retarded adulis using personal social
reinforcement. Papex presented at the 90th annueal
meeting of American Association on Mentel Deficiency,
May 10=14, 1966, Chicago, Illinois.

55

"

e, al o u

p
3
i
3
3
]



APTERDIX & :

SPLECH EVALUATION FORM

MORTGOIEKRY COURTY PUBLIC SCHOOLS
INI®YiLL T.3CORD FOR! , -

DISTRICT OF RUSIDLNCE

G ey e, TN AU PP~ Bt Tl T T e T Sl BBL + i ST NI, T K A A

Hame Date

T e SO - T SETPE 1D T £ AT BTV IS T T Tt AT, Bl TR
. School Age Birthdate
Bt Tt T SV N o P P C A R L T T B S TONESEY L Y T W RN R L s TR LT S - LW o Ol 5 =™ o N TRy

:achex Grade

L BTt Mol b2 T, R ekl CLT AN, wFBl Bl o BILBT. " mis ™ BB CICTLN i K Bt T2 . e - e b Al S S L IW Sy v SIS S
'
. . .
. .
Parent . ‘ Pnone
GRS et ouB ETABBIeL T D v e il BT o v el mn el AL i AT M T et T AP IS e  NT R Nt M e T AR LTI Th e WYIVY

Address

LTI sl WA WIS o TV TR R

" PRE PHORETIC AHaLYSIS

SRR TN L ST TITX oV W s NS EE TN T SISO EBINT RT  SAR NG SR PUAl NI ITIE

1.

WTPRIN O S 7, o

rsranmz ! waroac e e T~ - i-x.n e N Sm e S evg B oS e ; & - rx. e I VRN IR PV S P i .wn.;-v-".-n.& Iarsn i-ay...wz
- - - Lo
}L g ] £t v e js = S st L oxr 2z 1o : {
TR ":I":‘"_— e & LR 'x.—.:..;..'. T My T bl TRl me-ma" a7 . R TR Wi~ — RN Ly W Y . G al eSS wn e v ; ‘_‘\-w.;usilm»v‘-.}u:ﬂ‘::a
L L. } b P I { ;
1-0\.'1”117::1:.-::. L0 wE - eIV, TP B T Je ABTA D) - Yy | O vt n . = mwreeyy- -mv-.—x_g;—u- o - G T G PR . : R TN et TP
\J
1 ; P 5 L]
W‘_‘M}W ATTCwAST™ L CI e e R = TV 2 tax Fos Sk ra -‘i‘:. S Ae ST ANz ,.~’~g D e T i %u- T b s | I TITIG -

L.
L e 2 " 2 AT e TR DR DTN i R WD o T C L WEES L S I SN E e T Sk STTA TSR M cm T inT o T TS A e Rk~ TN el e U ABBRnTS e vt i g 0 Tow TWRT B NTIN 5T TR e o K ANRI L B

IX.

"?‘:":’.Wﬂ.. ..twr““p—’ T A AT ® ors . ? I w’ . &y PP & T T, ; nos- PN o e ~ wevnFmenozre =8 -—nm«:n‘o-a-r._..:'
fp I m En ih N { =1 fb f { i
Jllﬂcﬁ 4"1".(“’ m—"- -v-nm)-—l-c o e T TR v i } " " ;"' (e ‘:’-t - = ; —vx’-:x ;l"T-“- - eyt qrr'):".‘ G de AT A Doy A4 SRl g T e M‘
& My v - Jmaxm-ﬂt.uu ST rra oy ho & = M“‘J WIS e N i JUCIRY . B0 = FOU Tl PEL T E iy SN - X S z"f"—’ﬂ: Sm iR £V R
14 }
4
Lrewwe < s -v.}—r.r-:rn»»mm-v~ AP 2 R ST TAID ¢ ) i P T ‘m ez L ey rx e i v oo '4' L EPFL T Y. Bl Tttt o e L B Gt
¥ i § } * o £ l
[ S [ ra r. I TS L WA AR X T, C‘A.L-x- o = TR TS W Il '-— e I DL T WD WCTIE I | Sl £ KTV MY L LIRS 0@ AENS T B TR DNk AR LI L

W-‘"”Rx"-ﬁh*-‘k Selrranetriens Pommiron d ool o~

g T VET st Az 1

- = -‘ iy AE

R A Y e -.--:-.-v' P VI SOy .»?S‘th
't fu L~§ ou fanx} CLi ai;)T

e Tt b VX T o AT Sac T IE ST R A Y e S [ A B haaa P PO 2 gl SO At Sl S

I TTRLL e T s ":.r.g" —~Tie™ ‘-..{smk'zvgfsf Pag :E-t- pepr ; CRET S ¥ B, e TR
TR n v ton X v ;a-jr TOTAL TUNWT SRTTE T IYTIe, e !—évu.‘m‘r!}m-' ;4 TEIINR ST X T A X e 'r”."i’"'\s’h’t"' P e e v‘fn—w’f Lo E Sl I i R

' ﬁi ] ] J ] i
Ca el TWTTEL T Y WTVIRLL TaSASET RS YNST ¢ SO TR XD s Y N e S M S TN ST DT WSl TR T 0 I - mai VTR e T T WAL m il SO T S e e s b A AN O ST R T

PRl antodr- ALY W Ll Foghr S T8 - '{1‘"\*11'7; EL RSN - S it R

w

Isol=zation

L ag aaat PR N (o]

IV.
o S I RS ST AR IR T L, AT Y 6 R R 1Y SR AR T T SN W s T P PRI E T S B T T T W A L S BT e R e a sy N S 0 fin o, G T "7.'.“-]
t 2o KPR oot i L R i3 B S g Me'ﬁr,-‘h LR /""-'4.-~‘X'in~;_':7-‘ .f- .L\'F'r."é—"r:". -Mv'j; Lol A R :.} . --:—vﬁ-f vopag, = -f.:-t.'-"-,- T TSP E

VW FIANLEY . o CeekP L
2 e WL TEL 4o dL R PR "J'I;?-.L«.:.ﬁ:’j.:n@n- B et e T AP B T B O e SR e T U D | g R e L L T I L R = ity AN Bl e B T R i e s =)

Intelligibility:s
Rhwythia Patternss

’ [
Voice Anomalicss
ST IR LI IND, A, bATHI, EET INSVAIN oS BE T I T e INUTIAL T oD X TS Vsl T N o ke AT DT UMY PP AL s o0 P et iy ™ 8 1 YT 4 VTN SO P 0T WYKL W=

Oral Peripheral:

. IV WIS RCL I TIM AT LA, g 0 T e s I T S IUL G AT T I TN D0 Y, Y a2l W B BTN S e U RAI I e R s af TR NP A, vy

IIG(J; ¢,o J:

BN e SR YW T T S ST R SR T A" % TSRO DT ALY N e e D ATI S Ao g ome oy e AR w e ol el S WATR, ST g Fmm W ¢ e, e g

ST AT T IICEWIN Y LTI TR L, STV Rt b Tl JEPITTI SN NSy ol SXOEVTII LTI R T TR NI S IR 07 O ARPIIRL. AN I LT N AT ET L oA AT T

YNBSS/ TIRIT I R IR Tl TSP AR, T TN, w0 AT WTCTIITNT S DL T VLR ST, AR S SIS P MK T T ATy DY gl B ATL YD

IR Tap P T LTS AT L LA STILIYE T NRYT LM 1 Qe TN AN IR T han VIR . o F NS e o e S Pe i Bl Te SR, AL ST | Gt SR T gy a TS Pt

Psychological s

EY ™ [ T VU AT, P gy T S[VRPm S, o ey, =t gt - To e RN R m ey aa T el Ca (MEEFT A WD LT S/ e PSS LNT
LR a1 i i ald fa ¥ ot it il o e s st o e i L™ o T o PR IV T TWe M Tt s A g Nt T ML e T e e B T Wy TR e IR ek ol

Comments ¢

Wy 7 Tk SR O% AL DTNt A TSGR PRGN AR OL T TNTOE R W, VIR L ESAN L0 R e TR L% TR LI A Y TR g D g o NS R SO T e v e ey

CSoaV LM "2 TOTIMEE T Y U G T ANTIN OGN A 1§ TINERKP LGN NS MGG TIPS Oyl MR, TN ARegs e o AT IIOIL DM L G Y s T w4 TSNy

56

]
g
3
E
2
;
(
E’:
1

="




SPEECH EVALUATION FORHN

ETYC ANALYSIS

X

POST P01

s
e

|
R HN O s

b

I,

1
- LT j'
B e
—w—\‘a-’,.{-

il
N w _
I
X ]
o )
" m A
.lmr \Iw .M.
i
At i
o |
gl !
it
T
;Y _
) “
w M.:w....
-
= N \

& SR Y STX AW

r-—w‘
Lma:

oul aul el

e P LI .
O MLN-"‘M
.

.

gt 2
a
VA

"ITX,

1.1
H
1‘1

Al L2,

Comments ¢

LTI AITY

>
2 AT PR AT AL B YRS

-

IRT R~ 10 = o 2 XD et e fct
1

o~
wn




APPENDIX B
PROGIOSTIC T=5T FOR CASE SELINITON

SFTONTARTECUS TEST ~ TABLE 1

IWITIAL, MEDIATL, FUHLT,
Sub | Dis | Cum Sub | Dis | Ozwf | sub] Dis | Gox
! Santa - ice Crean ‘House
! Saw : Bicycle Horse
Soap Gas statior Bus .
Zippexr Scissors ifose _
Zebra Freezer Balls
200 ; Razor Bubbles
Ladder Balloon Bell L ]
Leaf Telephone 1B=211
Letter Celendar tTable
Fire tlzfile Knife 1
Fect #lephant l Cal.t
Fan CofTes Safe
Vest Tavelone Stove
Vacuun Shovel Glove
Vase. Television Five )
ey ; lionkey Sink
Corn ! . Cocokies Tank _
Condle Chiiclken Snale |
Gum Bugay | Dog L1
Gate agon | Pig .
Goat Ti.ger I Trog ] ‘
Rake AYTOW Car
Rabbit Cexxrot Star
Raaio Merry-go- Bl Deer
: round i
Shoe Dishes Fish _
Shirt Vasaer Brush ]
Shovel ¥lash Push
) lignt o d
Chuzxch. Fatches - Bench R
Chimney HNatcheb Vatch _
Chair eacher I¥iiteh )
Jet Pa jamas Bridpge
Giraffe Fire enging Birdeage | | 4 .
Jacks Scldier Badge ~ B
Tiromb . Bathtub Vireath ]
Toinble Wootlmaste Teeth . ]
Thermomneper | Loothbrush Mouth .
' father 1
Hother 4]
{ | Brother | .
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PROGIIOSTIC TEST PO CASE SELECTION

NONSEZSE SYLIABLE TEST - TABLE 2

INTTTAL MEDIAT, FIilAT,
Stb | Dis | Omnm Sub | Dis|_Omm Sub_ | Dis | O
si . isi is
(s) sa | : SR xS
sa asa as
zi izi iz
(z) Z32 S 2.7
za aza 2z
4 1i ili il
(1) 1% > 122 2.1
la ala , al
Ti ifi it
(t) Tz EEED > T
fa afa . afl
vi ivi . iv
(v) v 2 , 2LV R Jov
va ava av
ki iki ) N ik
(k) ke FRED Z K 1
ka : aka . . ak
gi igi ig
(e) g2, < ge 22
&a aga ag -
ri iri ir
(r) rX T2 2
ra ara ar
i ifi il
() [JLae % Sn, %
Ja ada ad |
E it i i
(tf) 15z 2 timn 2063 ]
¢ t5 & a tS a a s o
ds 1 ids i R
('33) dx 2 o5 Aot % A%
dx a a dz @ 1 2 42 1
ei i0i io
(o) 0.z 2 0322, 20 _
ea aoa a o
21 iZi id d ]
3 |3z PRCED = 3 ]
Ja B aza i

59




0J

¢ ¢ ( ( ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
o on 2% DV °ov o or °ov [oR 2 [ 2% (=224 or
I T T T I I T T I I T T I
2 e ¢ g K4 @ g Q & K% L ¥4 N
e ¢ g £ g £ 2 £ £ 2 &
= s .y ey os oy X W X X X I X
IPE i e 2 72 TH 52 e J- J= 52 53 pe
5 g S S S § S s 5 iy S § §
- ol = ! pA A 2 A a VA A 2 VA
o < < 1) S S S S S S S S S
- T T T T T T T T T T T T
Qo Q @ e © ® © 5) e © o e ®
H AN N N H A 2N 4N A N N V2N N
b 3 z I 3 T 3 3 I 3 3 3 I
b6) 6) I5) o) 5 15} H §) [$) 5 5 [S) 5)
X X N X ¥ B X b N X Xy P x
VA Y. VY. VAR VAR (VARZ VAN,V ARVC VAR VAL VAN 4

0]

2We N

o3 4I

“oo

d
IDUTHEXT

Y

3

Poed

sowououd T HUTINSTOW UCTIBTNOTIIR JO 3597 d9dp $,PTRUOCCOW FO UOTSIDA YOIBSSI

*D xTpuaddy

SR I LN Y e 1 brha Yt 2aetw L 3 kol 1 e S e o




C ( ¢ ( C < ( (T
or ov e oe or or or or
I I I I X I I I
v TeT TR TET TR T TR 2
b3 & & K2 S G §2 S
X X By X oy < Y =

i ey o S R CC T
s Ty ST 3T Ty 3T T )
A A PA VA 2 z 2 P4

S S S S S 5] S S
T T T T T T T -1
© O] © S C] © e C]
A O 2N O N A A H
F F F & F B = F
b b I} 15 b 5 5 IS}
Y X 1 A ¥ b % ¥

A -V AV VAR VAV N 7 /s/

w

D (P,3UOD) UOTIBTNOTIIR JO 33593 do9p S,PTRUOIIW

T DU - wer ¢

61l

)

A b



@]
RN
RARTRS
o .
SN A : ) T
~& \...m,. . ; w. m
\0( Osz OO H w ~ "_
» o \ . y
ﬂuﬂ \ < P \\ : ,“ ~ m
A |
, | \
. ,. w
. ! p, : m ~ W
A \ ,.
1 ! i ! .,
h m \uéisq, .v AATATUNRTTTOY li.m e m vw
& \

f\h- L4 L4

(*3m x2d x T) ("M x2d X
ronpmom Teauvawrxadxy Hmucmﬁﬂummxw
09 = N 09 = N 0% = N

"UDTSOP UDARDSOX DY FO MDTA TBUOTSUDWTIP-90IYL °d XTpuoddy

2IRIBPOY

DIDADG
(06=N)

(06=N)

£3TI0A9G
AxozeTnorzay

e AR s b T L R Ll e BT By g Y




LETT 0TL¥ STYIOL
29 €T SL 8 2 0L /5/
09 € €9 Ry 0 v /3
P 983 00T 0T 62 6% /3/
81Z 8vL 996 L8T €0S 069 /x/
T8T . LES STL S8T 08¢ S9g VA4
S6¢ T66 98¢T Z6¥v €86 SLOT A4
Sve cT6 LSZTT LOS 9G¢ €90T /6/
. z6 TS £0¢€ €TT 912 6Z¢ /1/
PET oLE 0T9 9T¢ A 0v9 \uw\
97T 297 809 S9¥ z9v LZ6 /57
00¢ TTLT TT0C 8GTT 706 Z90¢ /z/
0re YILT $902 . CLTT 7S6 L2TT /s/
2oUDIDIITQ -S04 -2ag BOUIXVIITQ -1S0g -21g
¥23008 30alqgng Toxquoy S9X00g 3o08lqng TejusutIadxyg punos

SSRUDATIODI IR Y2

UT sdnoxb toxzuco pue Te3uwdwrxadxo o
PUNOS Aq s9x00Ss JUBAURACIAUT pur

_ W URIAPTTYD OpeId pPuUoDDg
purR ‘3sxTJa ‘usyxebroputy 07 Adexayyg, UOTRBVTNOTIAY JO

O3 peleTIY sxO03oRJ,

uo Apuzs £L96T 9U3
U3 ut s3joalgns xoz

‘asod ‘oad UOTARTNOTIIY

*d xTpuaddy




Appendix P, HModified version of Mcbhonald's deep sentence test.

Hame of Subject: ) e : ___Grade:
School: . e e : Raters Neome:
: : /?/ - : /0
1, Seec the dog's paw. l. Take a Jong nap.
2, Look at this pen. 2, Axc you fwshlna there?
3. This is a smcct piciile. 3. Is the king deau)
4, Eat the good png 4, Do you plav p1ug pong?
5., Tom and I llke Pete. 5., Let us sing songs “nov.
1. The soap tastes bad, 1, Put ink in the pen.
2. See the top spine. 2, The man is Lnﬁlxah‘
» 3. Eat the soup no~ 3. f©he count is in England.
p 4, Shoot the ca qunc 4, Give we sone %Qk‘
3 5. Please mop 1e flooxr 5. That is nice ink.
/B/ /T/
1., Bill and I love baschall. 1. Take time for play.
2. I sce the football. 2, I Can talk to you.
3., Look at his had. 3, Pick up ten ponnies.
4, Please don't push Bill 4. I like pL"H toys.
5. Wear a big 29_ 5+ Hear the woLc1 tick.

1. -Pil1 the tub nov, . Did the cat bluC?
. Should we éat first?

1
2, bon't grab Lne sticke. 2 t
-3+ Rub Jonn right hand. 3. Dot the srall J.
4, Scrub Lhe LLL ‘hen floox. 4, See the boat go.
5 5

. A crab can bice, . What can you do?

“ne T

/8/ /D/
; 1. 7T saw ten kings. l. I saw a big duck.
. . 2. Put the Yed can there. . 2. The black dog ran avay.
3. He is a fine oy 3. Where gid you ¢o?
4, Tt is a tin chair. 4. Comg goun the hill.
5. He can lug,:pst. 5¢ Pleasg do the work,
1. The dog's 1n0s is cold. 1. He had scven toys
.2, Take the bus novc 2. I anm a good hoy.
3. See the fisi net. 3. He did go frotc .
4, ‘the dog ?TUv Fard. 4. He cotld show it to mc.
5, I have five nails. 5, 1 have & rcd kite.

3 o, o2 P -
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/K/

He had candy for you.

Oour bus camne late today.

Which cup do you want?

I will come to your housc.

Our aai“can yun fast.

I liﬂ Qie for supper,
They had a black dog.

He took food to ihe pig.

May I take this one?
I have a DluCk shoe.

/G/

Do fish go to sleep?
I can go with you.
His qame is funny.
Jgnc oave him a cat.
I Cdt aooa candy.

He had blq nose.
Vle saw a tuaboat;
The plé cs corn.

Does yoar doa baxk at people?

Our dog saw a2 Tabbit,

. /¥/

A man came for it.

Does father have a ball?
Get &a di%h for the cake.

Did the man Tfind it?
I hope fatlleY can play.

P T il

bon't launh too nuch.

ack her it those are mine.

1r.~ € 72T

Is it a Jahe road)

rsk mothex 1£ she may go.
ur eity has a safc 200

Ty CO%

/N/

I like vegetable soup.
Pe .

Crree s sy

He will core vVery soon.

s B 2 d

She has & nice vowce¢

LS -

She can sing very well,

oJ» ca

lHHe has a GCGL,VOlCLo

We live by a road.

We have candy for ouxr party.

Will you move far away?

€S o -

Je will leave soon,
7 live down Dy the lake

T L™ L id

U1 WD =
a n &

Vb Wi

L ] L3 ] -

Vs W N
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/®/

I like thicP soup.

I can than about 1it.
Which Thing do you mean?
DonTtt€ Yub thin paint.
riake the face thin,

I want both boys to conc.
His teeth can bite,
My LOOuh i felt good.
Make youx nouth sad.
You may both jumn at once,

/o

Rub that on your leg.
pid you dig that hole?
May 1T puan “this car?
May I haVQ Lhau one?

We ate all thelr cake.

I will bathe Jim,

HHe can b;c«uhc Nnov .

I will clothe "“y‘
Mary can bxcathc better
Clothe Tina's doll now.

: /s/

made SOme cakese
I can sce you.
A dog sat by the doox.,
Which Scat is mine?

The pup sat doanc

-

I ride the bus to school.
This ¢eme is Tun,
This shoe is rcd.
The nice lady had a dog.

. ST 0>

Ice pick 15 qhd*Pc

/z/

saow a fat zoo animal,

v 0y

I
This is the safce zonc.
<

W oa hug" zebra.

0o has a nionkey.
o is this.

It is time to go.

The nicht was dark,

Tt is fun to”plav ball
Please keep off the aro,uc

- T

He hdu riany shoes.
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Appendix F (cont'd):

/57

That shlp will sail soon.
We saw a good show,

I have shut the door.

I guess she did it.

Keep your mouth shut.

Lxyee

U W N =
-

Which dlsh dld you break?
I must wash | ny face,

Get a dish for me.

The flsh sav the boat,

e I saw a flqh Jump.

/t§/

That chair is for mother.
Five chlldren nay go.

I wish children could fly.
This “chifd may go.

Her chlla may take onec

U W N =
L]

Ul W N =
¢ & a @ o

Which car shall we take?
Which game shall we play?
I 1ike to catch fish.
May I tough somebody?
Watch them run to school.

TR €T LI

/L/

l. He can hog,iike a rabhit
2. I ate a hot lunch.

3. I can xdlh Jihe a duck.
4

5

L]

v W N =
®

"

e I havc lono hair.
o He was Jacc today.

e A tall boy came to qchoolo

L 2 o) >l

1

2, They can stay all day

3. We savw & LcaJ COW ¢

4. Catch the balJ ;or MG«
5

¢ Roll the balT o me.

wUTTY. €25

/R/

le Bob read a bhook.

2. I Tike rea app7ca¢
3. He chﬁ'rvn fast.

4, I have :ca shoas .

5. Which " ropc is mine?

3050

!._l
-

Let the cax pass.

Make a ceke jor me,
theis zoo is bigs
Youxr leg is cute

L/ 4 [ 4

I sow a caxr there,

L

>

N
n

o

U N
e & 2 o o
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/3/

I woke Up ea31v.
See the lq g earth,

dr cFroew

I can earn money.

I know Wyaut Earp.
I took EurJ “yesterday.

Mommy has a fur coat.
Plczse stir the oouo‘
I gave hex more money.
Purx sald “the kitten.

Ber shot the eskinmo.
/57

The boy ran after the ball,
Mother cooked the Food.

I mailed a letter today.
The p‘dcf scared me.

I anm bc*"cr Loda*e

/as/

This is good ; am.
That is a bla'jokee
The buv ,uct Tleft.
His jump was high.
ng 7okc was funny.

What is your age today?

h-.:

Is that page done?
The man had | hzco feet,

Lol

The firct paae hurned.

LT R

The cage came down.

Locan o
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BUREAU OF EDUCATION FOR TIE HANDICAPPED
DIVISION OF RESEARCH

PROJECT NO: 7-0342 (Final Report)

TITLE: Factors in the Effectiveness of Articulation Therapy with
Educable Retarded Children

AUTHOR: Ronald K. Sommers

INSTITUTION: Montgomery County Schools
Norristown, Peunsylvania

RECOMMENDATION: Approval and submission to ERIC
SUMMARY OF REVIEWS

This report has been reviewed by consultants and staff. On the basis of
this review we are recommending approval of the report and submission to

ERIC.

Consistency with Proposal

No major changes from the proposal were noted in the report. Population,
sampling procedures, design, and data analysis were virtually identical
with those proposed. With regard to criterion measures, there was no
evidence that the Stanford-Binet was administered to the subjects--the
authors did not state on which test the IQs were based. Specific details
on the experimental program were lacking; however, it did not appear to
deviate from the proposed program.

Technical Soundness

The project, as proposed and implemented, was technically sound. The

population, sampling procedures, design, and data analysis were quite
appropriate to the activity. Reviewers found the procedures consistent

with sound professional practice.

Adequacy of Reporting

The rationale was well presented and the description of the program was

clear and, with minor exceptions, complete. The experimental program was
not described in detail. The data were presented and thoroughly discussed.
For a speech pathologist or speech therapist the report would be significant;
due to the terminology, a teacher would probably not find this report '
particularly useful.
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Educational Significance

The problem area was well presented and the project was related to the
problem area. The discussion maximizes the educational significance
with respect to future research. This report tends to indicate that
more research is needed in this area, but that speech therapy for EMR
children should be a continuous ongoing effort.

Technical Quality of Report

This report did not deviate from the OE format--with pagination being the
only exception. Reproduction was poor. Spelling, grammar, and organization
were excellent. The report was carefully edited. With one exception,

Table 8, tables and presentation of data were clear.




