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CHAPTER 1

INTRODUCTION TO THE PROBLEM

It was the purpose of this investigation to examine the
relationship betwe n articulation development and reading develop-
ment in a population of second to sixth grade children with arti-
culation defects.

Within the past twenty-five years interest has grown in
the speech problems of public school children. Wendell Johnson,
mtil recently the director of the speech clinic at the State
University of Iowa, and one of the United States' leading author-
ities in speech problems, writ s,

This awareness of and interest in the needs
of the speech handicapped grew primarily out
of publicity given to the findings of the
1930 White House Conference on Child Health
and Protection,l which brought into sharp
focus the pressing nature of the problem.,. 2
The findings of this conference, still considered by at least

one authority3 as the most comprehensive survey of speech de=-

fects, cited an average incidence of 5 per cent in the total

.

Lmite House Conference on Child Health and Protection,
Report of the Committee on Special Cases (New York: D. Appleton-
Century Coe, 1931)

2yendell Johnson, Ph.D., Speech Problems of Children
(New York: Grune and Stratton, 1950), p. xix.

X. van Riper, Speech Correction, Principles and Methods
(New York: Prentice-Hall, Inc., 1947), p.ii.

1



school population. One of the more intensive surveys of a city

school systemh showed over 10 per cent to have speech defects,

At any rate, two or three million school persons are handicapped

in speech, and they are receiving more attention than formerly.
Johnson> points out further,

The ability to speak clearly and under-
standably is basic to living useful,
happy lives in our society. wWithout this
ability to commnicate with our fellow
man, we are restricted in countless ways.,
As the interdependence characteristic of
our commnity and national life has grown,
so the role of commmnication of ideas has
increased in importance, highlighting the
problem of defective speech throughout the
nation,

Reading problems, too, have been recognized for some years.
As early as 1936 Emmett Albert Betts, director of the Betts Read-
ing Clinic at Haverford, Pennsylvania, and author of numerous works

on reading problems wrote,

Teachers everywhere are confronted with
the problems of pupils who are retarded
in reading. During the past ten years

a tremendous and growing interest has

been evidenced in this phase of education,
which has been reflected in the large num-
bers of investigations reported. All tea-
chers are concerned with the problem be-
cause reading difficu%ties retard general
educational progress.

hA. Mills and He Streit, "Report of a Speech Survey, Holy-
oke, Massachusetts,® Journal of Speech Disorders, vVol. VII (1942),
p. 161 ff,

5Johnson, loc. cit.

CErmett Albert Betts, The Prevention and Correction of
Read)igg pifficulties (Evanston, 1llinois: Row, Peterson and Co.,
9 s Po vii.




The relationship between speech snd reading problems is

an area which has been recognired by some writers, but has not

been thoroughly explored and described. Betts more recently

wmote:

Since speech and reading are facets of
langwage, speech patterns contribute

to or impede the development of reading
ability. When the child mispronounces
words (such as gist for just), he is
piling uwp le s that interfere with
rather than facilitate his learning to
read. When a pupil slurs over his words
and runs them together, he is likely to
have difficulty in making visual discrime-
ination during readi.ng

Agreeing with Betts and expanding his theories on this re-
ladionship, Marion Monroe, co-author and consultant for the Scott

Foresman and Company, writes,

Learning to read involves speech and lan-
guage as well as vision and vis al percep=-
tion. The child must be able te nderstand
and use the speech symbols which are to be
associated with the printed symbols. The
factors which affect speech may therefore
also affect reading.... Inaccurate articul-
ation may directly affect reading by present-
ing a confusion in the sounds of words to be
associated with the printed symbols. A4 child
who has an articulatory defect hears the word
as spoken by others in one way and as spoken
by himself in another wsy. Either of the two
memories may be aroused on presentation of a
printed word.... The child may therefore de-
velop confusions in reading in both mechanics
and comprehension which would not have beag
present if his articulation were accurate.

TEmmett Albert Betts, Foundations of Reading Instructions
(Chicago: American Book Co., 15587, Pp. 317-318,

8Marion Monroe s Children Who Cannot ?_4;_ (Chicago: The
University of Chicago Press, 1932), pp. 1=




The Department of Elementary School Principals of the
National Educational Association has this to say concerning speech
in the elamentary school:

A child who is handicapped in speech is
also limited scholastically. Reading

and spelling depend in part upon an ability
to associate the written symbol with the
correct oral symbol, The child who says

®tat"® for ®"cat® is confusing the soun s
t and k, and is therefore confused in both

reading and sgelling any words containing
these sounds,

David H, Russell, Professor of Education, University of
California, and author of numercus articles on reading aids, states:
#WResearch indicates that speech difficulties are related to reading
difficulties in both oral and silent reading.m"l0 He refers to the
regearch of Clyde W. Dow and Stephen Pappn- and of Gertrude H. Hile
drethl2 particularly, The latter, Hildreth, is very frequently men-
tioned in books and articles on this subject. She wrote:

The child's command of speech largely con-

trols his initial success as well as his
ultimate development in readinge... Oral

I¥ational Education Association, The Role of Speech in the
Elementary School (Washington D.C.: The Dept. of Elementary School
Principals, 1546=1947), peké.

10pavid H, Russell, Children Learn to Read (Chicago: Ginn
and Company, 1949), p.90.

nclyde W. Dow and Stephen Papp, "The Relation of Reading

Ability and Language Ability to Speech Ability,® Speech Monographs,
Vol, X (1943), pp.107-108.

1% ertrude H, Hildreth, "Speech Defects and Reading Dise
ability,® Elementary School Journal, Vol. XLVI (Feb., 1946, pp. 326-332.




reading requires the ability to pronounce
words at the sight of the word symbols,

and the ability to promounce unfamiliar
words calls for the ability to different-
iate words into their sounds. Successful
oral reading also requires smoothness in
enunciation, proper inflection, and pleas=
ing intonation and expression. In view

of these facts it is obvious that factors
which delay or interfere with speech are al-
most certain to interfere with oral reading.

Thus we see that a number of authorities in reading feel
it is important to recognize that there is a relationship between
reading problems and speech problems, but few, if any, have done
anything conclusive about describing this relationship from re-
gearch material, A number of articles are to be found, some be-
ing reports of research projects, in which the authors have cone
sidered certain factors in the relationship of speech development
and reading problems, but their findings are not conclusive. Such
a study was reported by E.A, Ryanl3 in %A Series of Units Correla-
ting Remedial Reading and Speech in Nashua Jr, High School, Nashua,
New Hampshire.,” In this study remedial reading and speech correct-
ion were administered as one program and taught by one teacher, No
relationship was drawn between the nature and extent of the reade
ing problem and that of the speech problem, Improvement in speech
was measured only by the judgmental process rather than by an obe
Jective evalvation of any type and was in no way compared to read-

ing improvemsnt,

13g.a. Ryapn, *A Series of Units Correlating Remedial
Reading and Speech in Nashua Jr. High School, Nashua, N.H,.*
(unpl)xblished Masterts thesis, Boston University, Boston, Mass.,
1951
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In another study made by Moorell data was compiled from ree~
oords of 236 speech cases on which reading and arithmetic scores
were available. These pupils had been given the Iowa Silent Read-
ing Test and Bruecker-Van Wagenen Arithmetic Test just prior to
their entrance to high school, Their speech disorders existed at
the time they took the reading tests. These cases were grouped
into as few categories as possible: articula tion problems—sound
omission and substitution, lisping, oral inactivity and foreign
dialect; wvoice quality-~dysphonias, rhinolalias; special organic
groups maxillo-facial, cleft palate nd chorea. By comp ring the
reading median of the speech defective group with the medians of
4,56l freshmen taking the Iowa Silent Re ding Test during the past
four years, he concluded that the speech defective group averaged
the same in reading ability and a 1little abowe average in arith=-
metic ability as the school group. No information as to degree
of speech difficulty was given.

In his article, "Some Common Factors In Reading And Speech
Disabilities®, George A. Ke11y15 considers stuttering, word blind-
ness, breathing curves, breathing irregularities of reading disabil-
ity cases, speech rhythm defects, relation of silent reading difficule-

ty to cerebral dominance, and relation of transient sensory aphasia

u‘Charles E. A. Moore, "Reading and Arithmetic Abilities
Associated with Speech Defects", Journsl of Speech and Hearing
Disorders, Vol. XII (19L7), pp. 85-8G.

lsGeorge A. Kelly, "Common Factors in Reading Speech Disabil-
ities", Psghologlcal Monographs (University of Iowa Studies in Psy-
chology, edited by Christian E. Ruckmick and Lee Edward Travis, Vol.
XLI1I, Iowa City, Iowa, 1932), pp. 175-201.



to silent reading disabilities. No consideration of developmental
order in speech and development of reading was given,

In still another article Chester C. Bennettl® compared 50
pairs of children in grades two through four, The groups were
equated as to sex, grades, and class grouping. The variable factor
was that of reading ability, The one factor which stood out in the
phyeical area as most clearly associated with reading retardation
wa?® a history of speech defects. Nine of the parents of poor read-
ers had problems connected with speech. Thirteen of the children
had such preblems, Nineteen children had axperienced either per-
sonal or parental contact with speech problems. In the control
group no parents had speech problems, Six children had formerly
stuttered, but did not at the time the study was made. This study
did not classify the speech difficulties, aid not compare the read-
ing development and articulation development, and relied mainly on
the memory and judgment of the parents in classifying the speech
defectives.

A. Sterl Artleyl? says in his article, "A Study of Certain
Factors Presumed to be Associated with Reading and Speech Diffi-

culties", that #it would be presumed that some degree of relation-

18 hester C. Bennett, "An Inquiry Into the Genesis of Poor
Reading," (Teachers College Contributions to Ed. No. 755, New York:
Bureau of Publications, Teachers College, Columbia Uni wersity, 1938)

175, sSterl Artley, "A Study of Certain Factors Presumed to
be Associated with Reading and Speech Difficulties,® Journal of
Speech and Hearing Disorders, Vol. XIII (1948), pp. 351-360,




ship should exist between difficulties in speech and difficulties
in reading," He cites the opinions and investigations of several
interested people, but gives no research or test data to confim
his statement.

Thus, we see that a number of writers agree that there is
a relationship between speech problems and reading problems, but
very little, if any, experimental work has been done which supplies
evidence to that effect.

In an effort to add some information in this direction, the
writer undertook to compare speech development and reading develop=
ment in a group of articulatory defective childrene The following
hypothesis formed the basis for the investigationt There is a
strong positive relationship between articulation development and

reading development in grade school children with articulation de-

fects.



CHAPTER II

PROCEDURE
Subjects.==Forty-five articulatory defective children in grades
two through six in the Charleston (Illinois) elementary schools
were used for the study. Both articulation and reading test
scores were readily available, The writer, a speech correction-
ist in the school system, had worked with each of these children
at some time during the previous two years and administered all
the speech tests, Each child in the group, was receiving speech
therapy at the time the tests were made. There were 23 boys and
22 girls, whose ages ranged from 7 years 5 months to 13 years 1
month,
M of a Speech Score.--Both the Bryngelson and Glaspey

Spoeeh Test1l8 and the Diagnostic Picture Tests by Stoddardl? were
used to determine the articulatory ability of each child for each
"of 25 sounds. These tests were chosen because they are comprised

of pictures, can be used with younger as well as older pupils, and

18gryng Bryngelson and E. Glaspey, Speech Isprovement Cards
(Chicago: Scott, Foresman and Co., 19 g

19clara B, Stoddard, Sounds For Little Folks (Boston, Boston
Expression Co., 1940)
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prevent repetision of sounds, The tests were given as a routine
part of the speech program in the school systems Ordinarily, a
speech correctionist makes a record of speech errors and a subject-
ive judgment of the severity of the child!'s articulation disorder.
In this case, however, it was necessary for the writer to arrive at
a speech evaluation having a numerical value for each sound in or-
der to measure quantitatively the articulatory ability of each
child.

Such an index has not been satisfactorily achieved by re=
searchers in the field, though several attempts have been made,
Mildred Templin20 produced a refinemant of the usual sarvey-type
test but designed it to cut testing time, The result was a short
form which conld be used in nonediagnostic screening. She used
percentage scores to check the reliability of her short form tut
no numerical weighting procedure was esployed.

Margaret L. Anderson?l designed a test which would "elicit
spontaneous and natural speech from a child in a standardized situa-
tion", The sounds were listed in the rank in which they were most
frequently missed, but, here again, no numerical weighting procedure

was employed.

20M31dred Templin, "4 Non-Diagnostic Articula tion Test,"
Journal of Speech and Hearing Disorders, Vol. XII (1947), pp. 392-396.

2lﬁargarefa L. Anderson, "Standardization of Diagnostic Tests
for Articulatory Cases" (unpublished Master's thesis, University of
Iowa, Iowa City, Iowa, 1933)
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Kennsth Scott Wood,22 then Professor of Speech and Director
of the Speech and Hearing Clinic, University of Oregon, used a method
for the quantitative description of a person's ability to articulate
consonant sounds correctly, An articulation index was developed "for
the purpose of measuring the progress of corrective procedures and
subjecting such measures to statistical treatment.® fThe speech correct=
lonist is trained to analyze speech in terms of consonant components
as thsy appear in contimious speeche By counting the number of conson=-
ant phonemes a person produces correctly in a stream of speech, he can
derive a rouéh numerical evaluation of his articulation ability. In
counting, however, Wood felt that to produce sounds in isolation, in
syllables alone, or in words alone, is not enough to indicate a person
has an auditory concept of them or real mastery of them, He observed
that the final test is whether or not those sounds are consistently
produced correctly in the stream of spontaneous speech, Since the
relative frequence of occurrence of consonant phonemes is lmown, Wood
applied percentage values to each phoneme, thereby weighting each one
according to its relative importance in the normel flow of speech.

Famerical expressions of articulation ability was then subject to sta=
tistical treatment the same as any other quantitative data. Wood
based his articulation index on the relative values which Travis@3

22y ermeth Scott Wood, ®"Measurement of Progress in the Correct-
ion of Articulatory Speech Defects," Journal of Speech and Hearing
Disorders, Vol. XIV (1949), pp. 171=17k,

23100 gy
Edward Travis, Speech Pathology (New York: D. Appletone
Century, 1931), pp. 223,
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gave to each consonant sound obtained when he studied the relative
frequency of occurrence of consonant sounds in phonetically recorded
speech of children. This index is the sum of the relative values
of each consonant sound the person is able to produce correctly in
continuous speechs The score is 100 if he can produce all of them.
The relative values for each phoneme are prorated equally to the
two or three positions in which the phoneme occurs., Most consonants
occur in three positions: initially, medially, and finally in words.
Six consonants (w, h, y, hw, ns anda) occur in only two positions.
A telling criticism of the Wood index was written by Ermest
H. Henriksonzh. His criticism was not concerned with the validity
of using the frequency-of-occurrence index as a measure of progress.
Neither did it deal with the problem of whether or not Travis' per-
centage frequency table was applicable to the group of children test-
ed by Woode He asked one question: Do sounds occur in children's
speech in equal frequency for each positien in which they eccur?
Henrikson felt that Wood assumed this was true, a.lthbugh he present-
ed no evidence to Jjustify the prorating which was crucial to his
Andex. In his investigation Henrikson measured the speech of three
individual children, aged 6, 7, and 12 years, one group of 12 third

grade pupils whose mean age was 8 years, and one group of 1l eighth

zhm'nest H., Henrikson, "An Analysis of Wood's Articulation
Index," Journal of Speech and Hearing Disorders, Vol. XIII (1948),

PP L4 233‘!35 .
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grade pupils whose nean age was 13 years. The frequency of occurw=
rence of each sound in each position was noted {observed frequency)
and this was compared with the frequency expected (theoretical fre-
quency) according to Wood's postulate that the total occurrence of
the sound can be divided by the number of positions in which it
occurs, usually three, in order to determine how often the sounds
actually do occur in each position, M"Comparison was made on the
basis of the hypothesis of equal probability, using the Chi-square
test."

Results indicated that most consonant sounds do not occur
equally in all positions in a word. For only three sounds (k, t,
and 3) can the difference observed be assumed to be caused solely
by sampling fluctuations and these sounds meke up only 5,33% of the
total sarmple. In conclusion, Henrikson said that under the condi=
tions and within the limitations of his study it seemed that (1) the
r;:;k order of frequency of occurrence of consonant sounds in child=-
re;;'g speech presented Ly Travis corresponded approximately with
the order of occurrence found in his study (2) prorating consonant
aout;ds on the assumption that they occur equally or approximately
equally in all positions in a word is not justified, (3) using such
a prorating as the basis for constructing an index of progress is
n@t Justified, and the value of conclusions drawn from using such

an index is correspondingly questionable.



1)

In reply to Henrikson, Woodzs submitted the results of
another study which he had made. Again he based his index on
Travis! frequency table. He pointed out the fact that [tJ]accownts
for 12§ of children's consonant sounds, for example, while [ 3]
accounts for only .06%. Therefore, he concluded, it is a mistake
to glve two sounds the same value. From this example he reasoned
his prorating system to be reliable, ‘

Gladys Reid26 ugsed an articulation index in studying the
effect of speech training and of maturation on functional articu-
- lation defects in the elementary grades. She used "Simonson's
scoring method® from an unpublished thesis, University of Wiscon-
sin, This was based on West's2l order of development. Each sound

was mmbered 1 to 23 depending on developmental order, If the sound

eppeared only twice, it was given the full three times subtractive
value--othervise three times the developrental order was portioned

onesthird to each position., The total possible score was 828,

25Kenne‘!:‘h Scott Wood, "Parental Maladjustment and Articula-
tory Defects in Children," Journal of Speech and Hearing Disorders,
Vole XI (19U6), pp. 255-275.

26cladys Reid, "The Efficacy of Speech Re-Education of
Articnlatory Defectives, Functional, in the Elementary School,"
icumal of Speech and Hearing Disorders, Vol. XX (1947), pp.30l-
[ ]

2TRobert West, Lou Kennedy, and Anna Carr, The Rehabili-
tation of Speech (New York: Harper and Brothers, 1947), pe59.
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After reviewing Reid's (Simonson's) method, the writer de-
cided it was more to the point of this study than Wood's index, be-
cause it is tied to development rather than frequency. This does
not imply that the Reid index is always a better index of severity,
but for the writer's purpose it was.

It was then necessary to decide what developmental order to
use, Several authorities differ somewhat. Irene Poole?® made a
stady, over a period of three years, of the ability of 140 pre-
s¢hool children to articulate consonant sounds in words, The re-
cord of each childts efficiency in articulation was obtained at
four-ponth intervals. She based her developmental order of the 23
consonant sounds she considered in this study on the fact ®that
different sounds are articulated correctly in normal children at
rather well defined limits of chronological age.® Her order of
consonantal development is as follows: b, p, m, w, h, d, t, n, g,
k:'): Js £, v,’é,s,/, 1, z, s, r, 8, and hw.

Two leading speech pathology textbooks were consulted. Van
Riper?9 lists these 22 consonants in “developmental order": p, b,
® % b, bW, b 4,0, K 65H), £ 1, T s, z’/’3’d5’ and 1/,
west30 also lists 22 consonants in what he considers developmental
order, These are: m, b, p, W, h, n, t, d, k, g,v, 3y vy £, 1, 1y

ev% 7/36: Z, and s,

2B1rene Poole, "Genetic Development of Articulation of Con=~

sonant Sounds in Speech, "The Elementary English Review, Vol, XI
(1934), pp.159-161. E—

296, Van Riper, Speech Correction, Principles and Methods
(New Yorks: Prentice~Hall, Inc., 1947), p.96.

309!081", loc, cit.
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This writer combined the consonantal orders of Poole, Van
Riper, and West, using 25 consonants in the following order: p, b,
m, Wy hy bw, t, d, 1, k, g:o: i» £, v, 1,6,%, r, zZ, 3:/:3:1'/:
and das

In cases where the consonants appeared at the same position
in all three authoritative works there was no question of placement.
If they sppeared in a given position in two of the three works that
was considered adequate. If a consonant appeared in three different
positions, an "examination average" was struck., If there was major
disagreement among the three authorities, the experimenter drew up=
on her own experience as the detiding factor.

See Table I, Page 17 for the comparison among the develop-
mental orders of the authorities and that used in the study.

In order to measure the articulatory ability of the pupils,
the writer was obliged to give a numerical value to each of the
consonant sounds. In agreement Hith'ﬂbod,3l the writer felt that
all sounds should not be given equal value. Also agreeing with
Pbole32, who reports that "slightly more than &% of the sounds that
appear most often in the words of children's conversation are articu-
lated correctly by them before the age of h% years," the writer felt
that a lower value should be given to those sounds which develop

early while a progressively higher value should be given to the

31Wbod, loc, cit.
32Poole, loc. cit,



TABLE 1

THE CONSONANT DEVELOPMENTAL ORDERS OF POOLE, VAN RIPER,
WEST, AND THAT USED BY THE WRITER

IN THIS STUDY,

Hallock

West

Van Riper

Poole
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- pore difficult sounds which develop later. A speech index was used
gimilar to that of Reid33, who used a graduated scale based on the
developmental order of sounds rather than on frequency of occurrence
ag did Wood. The 25 sounds were arranged in the developmental order
decided upon with the sounds which develop earliest having the great-
est subtractive value from the total speech score. Each position of
the sound was given equal value. The total speech score amounted to
325, (See Table II, Page 19)

For the Speech articulation development score for each sub-
ject see Appendix A.

Reading Test Scores.-<The subjects were given the California Achieve-
ment Testth as a routine part of the school testing program. These
tests, given the middle of .pril, were followed within one week by
the articulation tests from which the speech scores for this study
were derived.

The California Achievement Tests, new editions of the diag=
nostic~survey instruments formerly called the Progressive Achieve=
ment Tests, are published both as an Elementary Battery and separatee
1y as the California Reading Test, the California Arithmetic Test,
and the California Language Test. They are instruments for "accur-

ately and objectively" measuring pupil achievement in these skills,

33Reid, loc, cit.

3bErnest W. Tiegs and Willis . Clark, California Achieve=-
§§§§)Tests, Complete Battery (Los Angeles: California Test Bureau,




TABLE 2

THE NUMERICAL VALUE GIVEN TO EACH CONSONANT IN EACH
POSITION IN WHICH THAT CONSONANT OCCURS
IN SPFEECH AS USED TO DETERMINE
THE ARTICULATION DEVELOPMENT SCURE.

Total value of Value of each
Consonant each ccnsonant position
b 21& 80
n 23 706
w (initial and medial only) 22 11.
b (initial and medial only) 2 10.5
hw (initial and medial only) 20 10,
t 19 6.3
d 18 6.
n 17 5.6
g 15 .
(medial and final enly) ] 7.
? (initisl and medial only) 13 6.5
£ 12 b,
v n 3.6
1l 10 3.3
0 9 3.
3 8 2.6
r 7 2.3
2 6 2.
8 S 1.6
/ L 1.3
J 3 1.5
t/ 2 o6
d5 1 —
TOTAL 325 326,

19
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These tests are standardized, and each item has been selected for
jts ®diagnostic value in neasuring achievement in eightyenine es-
sential elements of reading, arithmetic and language skills samp-
led in the sub-test sections."35 Both grade placements and percen-
tile ranks of pupils in relation to the general school population
are revealed by these sceres,

Standardization of these Batteries has been

based on more than 50,000 cases at each level.

Basic information for the ageegrade norms has

come from approximately one-half million pupils

in many of the school districts in twerty dif-

ferent states. The relationships shown in tge

age-grade norms are real, not hypothetical.3

The answers may be written in the test booklet itself, on

an answer sheet which can be machine scored, or on a Scoreze ans-
wer sheet, one-half of wnich can be machine scored; the other half
is self=scoring and diagnostic for the benefit of the c¢classrcom
teacher,

The coefficients of reliability for reading,
arithmetic, and language for each form of the
California Achievement Tests, FElementary Bate
tery and for the Total Test (Complete Battery)
are reporteds They have been determined by ave=-
raging the inter-correlations of the different
forms of the subject tests and for the Complete
Battery for a single grade range.

This particular example is for Grade 5, but is typical of that for

other grades. The reading coefficients and the standard errors of

351bid., p.2.
36Ibid., p.2.

3TIbide, p.S.
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measuremnent expressed in terms of grade placement are as follows:

Test Reliability S.E. Meas,
Reading Vocabulary .88 0.50
Reading Comprehension «93 0.39
Total Reading 93 0.39

All forms of the Czlifornia Achievement Tests,
Elementary Battery, possess a high degree of
validity, Scores made on these tests show ac-
curately the degree to which the pupil has mas-
tered the fundamental skills measured by the
testse30
The items included in these tests have ween developed over
a period of years and through four editions. A large number of items
were tried out in widely separated geographic areas of the United
States, Those ltems which proved their value were selected.
These tests, used throughout the Charleston school system
were administered by the classroom teachers. The entire Elementary

rattery was given, but only the Reading Tests were considered in

this study. They consist of two tests, Reading Vecabulary and Rezd-

ing Comprehension. The former corsists of four sections: Word Form,

in which "pupils are tested on their ability to recognigze similarities
and differences in word forms of these different varieties;" Word
Recognition, in which the pupil identifies those words which are pro-

nounced to himj Meaning of Opposites, which the pupil identifies by

matching them with words of opposite meaning; Meaning of Similarities,

in which the pupil identifies by matching them with words of simiiar

meaning. The Reading Comprehension Test consists of the three follow=

381bid., pe5e
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ing tests: Following Directions, which requires the following
of specific directions in the ten reading situations given;

Reference Skills which test "the extent to which the pupil is

familiar with the vocabulary and skills needed for reference work

and library research™; Interpretation of Meanings, which provides

for the ®pupil's ability to comprehend directly stated facts, to
select best titles, tc make inferences and deductions, and to undere

stand an author's organization of topics." Reading Vocabulary,

Reading Comprehension, and Total Heading scores were recorded for

each subject,

Scattergrams.~-The scatter diagram (scattergram) was used to pre-
gsent in graphic form the degree and type of relationship between

the articulation scores and reading scores. The x, or horizontal
axis, represents the reading score, with the highest score being

at the right. The y, or vertical axis, represents the speech score,
with the highest score being at the top. Each entry that is recorded
»y a dot in the proper position represents two numerical values, one
{reading) measured on the x axis and the other (speech) measured on

the y axis for one student,

See Fig, I, Fige II and Fig. IY1, Pages 23, 24, and 25, for
Scattergrems representing correlations between the articulation
sceivs and reading percentile scorese

Statistical Procedure.--Pearscn's product-moment correlations were

calculated after the Guilford3? methode Reading test scores (total,

39J.F. Guilford, Psychometric Methods, (New York: McGraw=
Hill Book Co., Inc.) 1$3€.
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comprehension, and vocabulary) were correlated with articulation
scores for the total group, grade 2, and grades 3 through 6 aé a
groups, According to the recommendations of Guilford the Fisher

testhO of significance was applied to sach r, The results are

given in Table III, Page 27.

LOrvid., pe335.



TABLE 3

RESULTS OF PEARSON PRODUC T-MOMENT CORRELA TIONS
AND FISHER SIGNIFICANCE TESTS

Pearson r between the r Fisher Significant Tevels

Articulation Scores and: ?lé 54
«50 396

Vocabulary Percentiles-Grade 2 o5k (Sig. at 1% 1l.c.)

Comprehension Percentiles-Grade 2 il (Sig. at 5% 1l.c.)
Total Reading Percentiles=Grade 2 .52 (sige at 1% 1.c,)

551 LIk
Vocabulary Percentiles-Grades 3-6 .31
Comprehension Percentiles-Grades 3-6 46 (Sig. at 5% l.c,)
Total Reading Percentiles-Grades 3-6 .33

+393 <304
Vocabulary Percentilas<Grades 2-6 «23
Comprehension Percentiles-Grades 2-6 .27
Total Reading Percentile s-Grades 2-6 ,22




CHAPTER III

RESULTS

Four Pearson product-moment correlations coefficients of the
nine that were computed were found to be significant. Those for the
articulation scores--vocabulary percentiles and articula tion scoreg--
total reading percentiles of the second graders were both significant
at the 1% level of confidence. That for the articulation scores--
comprehension percentiles for the second graders was significant at the
5% level of confidence. We can, then, be reasonably sure that the re-
lationships indicated by these coeficients are representative of the
“true* relationships existing in the total population.

In the grades =3- through =6 group only the articulation scores—
corprehension percentiles coefficient was significant--at the 5% level
of confidence. We cannot be certain that the other two statistics for
this group are representative of the "true" relationship. Correlations
of these sizes could have arisen by accident from random sampling of a
totally uncorrelated population. Perhaps the fact that a smaller num—
ber of cases contributed to the two nonsignificant r's has a bearing
on that fact.

The coefficients for the articulation scores and the three

reading percentiles for the entire group, grades two through six,

28
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were not high enough to be significant. We camnct assume that they
represent the "true" relationships in the total popula tion, Correla-
tions of these sizes could have arisen by accident in random sampling
from a totally uncorrelated population.

The positive, significant correlation indicated between the
articulation scores and the three reading percentiles in the second
grade group confirm the statements of authoratative writers that
there is a positive correlation between delayed articulation develop-
ment and reading disability.

Perhaps the low correlations shown in the grades -3~ through
-6 group may be explained in part by tiw u:idihk of samplinge In addie
tion, those students had worked with spceca correctionists for two
to four years (in some cases). The degree of articulation retarda=
tion certainly would not be as high as if such corrective work hau
not been carried out, Remedial reading work, other than that norme
ally done by the classroom teachers, had in no case been performed.
It might reasonably be expected that variatlons in extent of speech
irprovement among these students would distort the correlations with
reading disability.

The low correlations found in the total group might reasonably
reflect the results of speech retraining as just discussed. The in-
fluence of the thirde-through--sixth grade group apparently negated

the positive correlations shown by the second grade group alone.



CHAPTER IV

SUMMARY AND CONCLUSIORNS
Summary.--Speech disorders and reading disorders are widely recognized
and in many cases dealt with in public schools in the United States.
Authorities agree the two disabilities are related but research evi-
dence is scarce. This study examined tne relationship between arti-
culation defects and reading test results in a group of grade school
children,

The Pearson correlation coefficient was calculated between
an articulation develoﬂﬁent score and reading vocabulary, comprehen-
sion and total reading percentiles for a group of 45 children with
articulation defects in grades =2- through -6. According to the
Fisher test none of these correlations was significant,

The same statistic was calculated for the 25 second graders
of the population. One correlation was significant at the 1% level
of confidence (total reading percentiles) and two at the 5% level of
confidence (vocabulary and comprehension percentiles).

The same statistic was calculated for the 20 pupils in grades
3-6 of the population. One correlation was significant at the 5%
level of confidence (comprehension percentiles).

Limitations of the Study,seThe writer recognizes certain limitations

of this study., The articulation test procedure and score probably

30
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have weaknesses., There is no real agreement in the field that the
picture method is the pest way to administer an articulation test.
Nor is there agreement that developmental order is the proper basis
on which to evaluate speech progress or to ascertain a speech score.
However, these methods seemed to be most appropriate to this study.

The writer recognizes that in echieving an articulation score
weighting the three positions (initial, medial, and final) equally
may not be entirely defensible, It is the most reasonable method
now available,

Alsc, the group was small, but all available pupils in this
grade range with articulation defects were included except those
having certain related defects, such as hearing losses, cleft palates,
and those who stuttered,

There were also weaknesses of the reading test procedures,
They were administered and scored by the individual classroom tea=
chers and we can only assume that prescribed testing procedures were
observed. In some cases the test booklets had been destroyed and
only the total scores were available, Therefore, the vocabulary and
comprehension scores could not be broken down into their respective
parts. Such a break-down may have shed considerable light on the
ontcoms of the correlationse.

Conclusionse.--Within the limitations above recognized one might
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conclude:

(1) That the correlation between articulation development
and reading abilities in these twenty-five second grade children is
positive and moderately high.

(2) That the correlation between articulation development
and reading comprehension in this group of 20 third-through-sixth
graders is positive,

(3) That the correlation between articulation development
and reading vocabulary and between articulation development and a
total reading test result in this group of 20 third-through-sixth
graders is not significantly positive.

(L4) That the correlation between articulation development
and reading vocabulary, reading comprehension and a total reading
test result for the entire group of LS second-through-sixth graders
are not significantly positive.

(5) That the results of this s#udy support only in part the
original hypothesis, that there is a strong positive relationship

between articulation development and reading development,



APPENDIX A

ALL THE DATA, ARTICULATION SCORES AND READING SCORES,
FOR ALL THE SUBJECTS USED IN THE STUDY.

Reading Reading Total

Speech Vocabulary Comprehension Reading

Pupil Grade Score Score Score Score
A 2 31045 85 85 85
B 2 312.4 60 90 80
C 2 316.7 60 90 80
D 2 300,8 95 99 95
E 2 31kL. © 80 15 80
F 2 289, 50 70 60
G 2 - 318.1 85 85 85
i 2 293.3 50 50 50
I P 302,04 50 90 80
J 2 282,8 50 60 60
X 2 309. 90 60 80
L 2 30642 95 90 90
b ? 303.8 70 80 80
N 2 303.8 90 95 95
0 2 30049 Lo 25 30
P 2 309, 50 60 50
W 2 318, 70 85 80
R 2 276.3 4O L0 Lo
5 2 296,7 80 95 90
iy 2 286.8 60 85 75
U 2 301.2 90 90 90
v 2 311.8 80 90 85
X 2 318, 85 80 85
L 2 3124 85 85 85

33



APPENDIX A

Reading Reading Total

Speech Vocabulary Comprehension Reading

Pupil  Grade _ Score Sgore Score Score
AL 3 318. 90 90 90
BB 3 311.8 S0 95 95
cC 3 310,8 70 80 80
D 3 30Le7 85 90 90
EE 5 314, 20 50 30
Fr 5 307, 5 15 10
CG i 310, 60 50 60
Ef L 318, 90 75 85
1 4 3204 85 99 90
KL l 34,7 5 25 10
Ll I 27048 15 5 25
M 4 318. 30 Lo Lo
N I 319.7 15 30 25
GO 6 312,83 20 S 10
Fr 6 318, 15 15 15
@ 284,17 15 10 10
Ll 6 310.7 90 Lo 70
35 6 292,2 5 5 5
7 6 3084 30 70 50
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