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THE GRCWTH AND DEVELCPENT OF HEGRO
AND VHITE ELEMENLTARY CHILDREN
WITH ARTICULATORY LEFXCTS

by

Rodnev “warren Lvernart

This 1g a studvy to AdAetermine the 1mportaznce of
various growth and developmwmental factors in the maturation
of speech z2rticulation for elementarv chilldren in grades one
ti:rouech six,.

A secondarv part of the 1nvestigzation 1s concerned
wlith a cotnarison of articulatorv handicapped negro znd white
elementaorv children in order to detertine similarities and
differences in select=d growth and developmental factcrs.”

liore specificallv, the research is concerned with
the relatlonshiin of pnhvsicel, mental, and environuental
varlables to =2rticulation. Relative to the phvsical con-
ditions of the children, such factors as osnset of holding
head up, onset of sittling alone, oneset of crawling, onset of
walking, onset of talkineg, onset of voluntarv contrnal of
bledder, eruprtion of first tooth, handedness, sex-ratio, irip,
nelpght, 2nd weleht ars investirated.

From the mant2l view polnt, the following factors
are lnvestleated to determline thelr possible effect upon the
maturation of speech articulation: (1) intelligence, (2) read-
ing, 2nd (3) arithmetic.

Paternal occupastion 1s used as an index of broad



environmental or soclo-economic differences.

A clinical anslveis of one hundred and ten negro
and wvhite elementarv children having articulatory Zeviatidns
is made and evaluated etzatisticallve. A corresnonding studv
of one hundred and ten nerro and vwnlte elementarv childdren
wosgessing 2rticulatorv patterns witnin the normal rance 1s
2leo 121e t0o deteormine whot factors are com:oon to the two
groung 2nd whet f2ctoras 3l Terentizste them. These L% D grougs
are conopzred bv utllizing the t-distri-ution of the difference
hetvween means and the chi-snuare stgtfstical tecnnliaue, 1in
order to determine waether cor not sirnlficant differences
exist. An inter-racizal comozriscon using thne avove naned

stotistical tests is =zlso wade to determine anv slinificzat

srowtin 2nd avolonrental SifTerences in nexro znd whniite
eleTentrorrvy children ith =rticuletory noniicaps

+

The f2lloving csnclusl ns grow out of tne iav=eti-a-

le A lower averare intellli-ence score wze found in tne

rrour wWith 2rticulatorv Zefecte vwhien cowmparad to the :'roup

Y

having normal speeche.

2. Articulatorv disorders occur more freguentlyv among
nales than zuons feuz2les 1n tue elementarvy school.

5« The factor of wnat-ornal occunation 1ls not relsted to
the occurrence of articulstorv deviztions.

4o Zlementarv chiliren naving handlcaps of articulastion

do not disnlav significant srolth and Qevelopuental differences

vhen compared vith elementarv children oroducing consonants



within the normal range, witﬁ the excention of intellirence.
5¢ In zeneral, nepgro elementzrv children heving articu-

latory Jefecte show comp2rable patterns of crowth and davelop-

ment when compared with white eleuentsrv children slailarly

afflicted.
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THE GROWTH AND DEVELOPMENT OF NEGRO
AYD WHITE ELEMENTARY CHILDREW
WITH ARTICULATORY DEFECTS
Chapter T

INTRODUCTION

Statement of the Problem

The investigation was undertaken for the purpose
of determining the importance of various growth and de-
velopmental factors in the maturation of articulatory
pratterns of speech in elesmentary children.

A secondary purpose was concerned with comparing
the articulatory handicapped negro and white elementary
children 1in order to study any existing differences in
selected growth and developmental factors.

This study centralizes its attention upon four
main questions:

l. Are thers significant differences in ele-
mentary children exhibiting articulatory
defects, and elementary children producing
consonants within the normal range, with
respect to the following factors of growth
and development: (a) onset of holding
head up; (b) onset of sitting alone;

1




2
(c) onset of crawling; (d) onset of walk-
ing; (e) onset of talking; (f) onset of
voluntary control of bladder; (g) eruption
of first tooth; (h) grip; (1) height;
(j) weight; (k) handedness; (1) intel-
ligence; (m) reading; and (n) arithmetic?
What significant relationships exist between
negro and white elementary children having dis-
orders of articulation, for factors (a) through
(n) listed in question number one above, 1in
conjunction with (o) onset of articulatory
defect; (p) sex~ratio; and (q) number of
defective consonants?
How do paternal occupations compare Iin elemen-
tary children having deviations of articulation,
and elementary children producing consonants
within the normal range?
What, 1f any, 1s the association of paternal
occupations to dyslalia in negro and white
elementary children from a growth and develop-

mental polnt of view?
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Statement of Method

SOURCE CF DATA. This study encompasses original
statistlcal data obtained bv the investigator through the
cooperatlon of adminlstrative authoeorities and teachers in
the Vpesllantl Townshlo School District, umber One Frac-
tional, wWillow Run, Michlgan, during the school vear, 185C-
1951.

Ore hundred and ten elenentarv children exhiblting
defects of articulzation 2nd one hundred and ten eletentary
chiildren »roducln~ conennants within the rormal rangse were

analvzed 1In this eschool districte. ‘eble I end Tabnle II below

dresent a breekdown of frecuencv dictributions zaccording to

chronological zr-e 2nd the resulting mezns, for the sz2uples

studlied. In reneral, 1t 1s felt thzt the z2ze levels represented
in tavlee I and II Jemonstrate a tvolcal ere trend vhen compared
vithh the total populatlon of students enrclled. The letters
"M, MY, and "T" found in these tsbles stand for the vords
"negro", "vhite", =2nd "total" resnectlivelv. 4 careful exanina-
ticn of row one in Tabls I indicstes that for bovs with articu-

gtorv defects In the z2ge range 73-783 months, there are tvwo

4

Negro 5ovs 2nd three white bovs resulting 1n 2 total of five
vher combined. The frecuencles found in thls same agze range
for zirls havine deviationsg of articulation are read in a com=
parable menner. A grand total of six is found when the data
for both boys 2and ;irlsg 2re coneldered collectively. The re-
melning rows included 1un this table eare to be read in the same
Wave The calculated mezans for the different columns may be
found at the tottom of the table. Table II is to be read and

Interpreted on the same basls as Table I.
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TABLE T

Chronological Age Distributions of Children with
Articulatory Defects

——p—

|

s

Boys Girls

Grand

Yonths N W T N W T Total
73=-78 2 3 o 1 1 6
79-8L 5 6 11 5 1 6 17
85-90 1 8 9 0 2 2 11
91-96 2 6 8 1 2 3 11
97-102 5 5 10 3 5 8 18
103-108 1 3 L 1 0 1 5
109-11l 3 6 9 3 0 3 12
115-120 3 1 i 3 0 3 7
121-126 2 1l 3 0 1 1 i
127-132 0 1 1 0 1 1 2
133-138 0 3 3 0 0 0 3
139-1L) L 1 5 1 1 2 7
1.5-150 o) 2 2 0 0 0 2
151-156 1 0 1 0 1 1 2
157-162 0 0 0 o} 0 0 0
163-168 1 1 2 0 0 0 2
1569-17l4 0 _*__45__ . 1 0 0 0 1
Totals 30 L8 78 17 15 22 110

Mean* 108.2 104.3 105.8 101.9 105.3 103.5 105.1

* Calgulated from raw data rather than grouped data of this
tab Qe




TABLE II

Chronologlcal Age Distributions of Children with
Normal Articulation

e e T ——

Rove Giris Grend

Months N w T N w T Total
73-78 2 5 7 3 0 3 10
79-8L L 9 13 3 3 6 19
85-90 2 N 6 1 0 1 7
91-96 L 1 5 1 L 5 10
97=-102 3 7 10 0 2 2 12
103-108 0 5 5 2 1 3 8
109-11L | 7 L 11 1 0 1 12
115=-12¢C b 5 9 Ly 1 5 1l
121-1z26 0 2 2 2 2 L é
127-132 0 0 0 0 1 1 1
123-17¢ 1 in 5 0 1 1 6
139-1L), 2 1 3 0 0 0 3
1 5=150 1 1 2 0 0 0 2
Totals 320 L8 78 17 15 32 110

Mean® 1053 102.1 103,32 99.5 102.8 101.1 102.7

* Calculated from rew data rather than grouped data of this
teble.

PROCEDURE FOR ORTAINING DATA. Three weeks were spent
In conducting a thorough speech survey in the various schools
rarticipating in this investigation, in order to determine

the total number of elementary children (grades one through




six) possessing defects of articulation. 7This was szccom-
rlished 3y utilizin: a qulck indlvidual test of spontaneous
an?d directed sreech. The test consisted of sneclal sentences

-

constructed to include several examples of thne various sound

2

in ths inltlal, medilial, and final noszsitlons, for the child
with reading sizill, 4n assgortment of nictures selescted so

ned the soundu In all turee posltions

(=

that their namss conta

was 1ised for the child wnose readins was faulty. It further

wing the mupil's connected and continuvous

> —_
- 2

pul}

coisistel of obsge
speec: auring s brilef conversation . rThe results of thne
testing indicateld tnst forty-seven nsero and sixtyv=-three wnite
slementar; childre:, or a tota! of 1172 out of a school en-
rollaent of 1,h97 (rredes one throu; h six) couvld be clsssi-
fied as exnibiting Jdefects o7 articulation.

sten muaber two In tre rprocedure for obtaining data

conelisteld of selecting s cross-zecticnsl sanrle of s=lsmen-
tary chlliren rrcducing consosrants within the nornal ran;.e

from tine total number of students ([ rades one throu;r six)
enrolled in the various cooperating schiools, and matching them
according to sex, grade, and race. A cross-sectional sampling
was ovtalned by dividing the total number of students enrolled
in grades one through six into four groups, namely, winlte boys,
white girls, negro boys, and negro girls, according to their
grace level, The totzl nuwiber of purlls were subseqguently
recorded alphabetically on a list according to the clessifi-
cation mentioned in the rrevious sentence. Tt then became

necessary to determine a ratio, based upon the number of
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students classifled 1in a Ziven group to the number of pupills

slmilarlv classified in the articulatorv handicapped sample

2lrezdv selected for the purpose of comnarison. Finally, the

cross-sectlonal sampling was comnleted bv goling through the
four alphebetical lists and selecting children according to
the 1nterval set bv the ratilo determined for each groupe. For
example, 1f the officlal school census revezled that two-
hundred vhite bovs were enrolled in the first grade, aand the

speech survev indicated that twentv-five white boys exhibited
defects of articulation, the ratio would indicate one wunite
articulatory handicapped bov to elght vhite boys producing
cOnesonants within the normal renge. Coneecuently, every
elgnth white bov in this group would be selected in order to

meet the reculrements of crose-sectlional sampling.

The statistical data encompassing various factors

of rowth anad developrent for this studv vwere contained in =

mimeographed questionnaire sent home with eech elenentary
cnild included in the oreviouely mentioned sarples. In gen-
erel, tnece case hiistory cuesticnnaires were fillled out by
the oarente or nezr reletive of the student.

Paternal occupstions Obtalined from the above mentioned
“uestlionnalire were clascified on the basls of the Minneesota
Scele for Paternal Occupations (9).

Data on intelligence were Obtained from the aj-
“lnistration of the California Short Form Test of iental
Faturityv, Primsrv, 1950 S-Forn (grades 1-3), the California
Short Form Test of Kentsal '2turitv, Elementary, 1950 S-Forn

(¢rades 4-8), which vielded 2 mental ase (MA) for each ele-
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mentarv child studled in this lnvestigation. The Gates

Primarv Reading Teets, Tvoes 1, 2, and 3, Form 3 (grade 1),

the Gates Advanced Primary Reading Tests, Tvpes 1, and 2,
Form 3 (grade 2), and the Gatee Besic Reading Tests, Tvpes A,
3, Cs 2nd D, Form 4 (grades 3-8), vere given in order to se-

cure a reading age (RA) for each pupil. An arithmetic age (AA)

wag obtalned by adminlistering the Iowa Everv-Pupil Teste of
Basic Skills, Test D: Basic Arithmetic Skills-Form O, Elemen-~
tarv RBatterv (grades 3~5), and the Iowa Everv-Pupll Tests of
Baslc Skills, Test D: Basic Arithmetlc Skills-Forn O, Advanced
Batterv (grades 6-9). The investigator felt that 1t was
necessarv to have all the tests glven at aprroximately the
same tlme. Consequentlv, an arrangement was made whereby all
the tests were adrinistered during the last two weeks of iarch,
1951. The tests were all gilven by the regular classroom
teachers, principals, angd by the investigator. Simple in-
struct19nweheets"were~sent~out-to all the participatling schools,
and 1t was reguested that all persons involved in giviang the
tests do s0 in strict accordance vith these lnstructions. The
scoring and checking were done by means of kevs prepared by
the authors of each test.

Grip was obtained by using the Smedley Dynamometer,
on the basis of the best performance for both hands. Helght
and welght were secured from each pupll's CA39 folder. These

three measurements were then converted into age units (monthe).




9

PROCEDURE FOR MAKING A STATISTICAIL ANALYSIS. The
resulting data were recorded on 3"x5" cards and master work
sheets which had been divided into appropriate sections. The
procedures utilized in making the analysis were the statisti-
cal technlques employed in any study of aversges and distribu-
tions of stetistical data.

FUNDAMENTAL IIMITATIONS OF METHOD. It becomes appar-
ent that any statistical investigation is subject to certain
basic limitations. Moreover, an investigation of this type
must be considered in the light‘of certain fundamental agsump-
tions. The present investigation 1is no excertion to this.,

All inferences drawn from the investigation should be con-
sidered in relation to those fundamental limitations and
assumptions. Therefore, it will be well to have them in
mind throughout the report.

(a) The speech correction questionnaire*utilized in
this study was devised for the purpose of tapping the parent's
fund of information, 1in order to explore various factors of
growth and development in a given child. An attempt was made
to phrase the questions in such a menner that the influence
of suggestion would not prejudice the answer, The writer is
aware that the method possesses certain fundamental limita-
tlons with respect to the size and representative character
of the sample, and the inaccuracy of report. However, after
consideration was given the limitations and desirable qual-
ities of this particular method of survey, the conclusion
was reached that the questionnailre was the only feasible and

bPractical way in which to collect the desired information.

# See Apvendix C.
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The validity of the answers given in the questionnaire will
therefore be interpreted on the basis of the fundamental
limitations imposed by the method.

(b) A second limitation is the restriction of the
investigatlon to grades one through six. While this re-
striction could tend to magnify the posslible selective fac-~
tors involved in the final Interpretation, it was deemed
necessary on the basis of avallable time, accessible child-
ren, and the unique problems involved in securing the cooper-
ation of the necessary personnel. However, it 1is not felt
that this delimitetion will detract appreciably from the val-
1dity of the investigation, if the resulting sample will cor-
respond to those of the whole group.

(¢) It is altogether possible that certaln results
of this study may have pPsychological bearings., However, this
investigation is not ©ssentlally a psychological study. No
effort has been made to ascertain or Interpret the relevancy
of any existing psychologicsal implications fo the various
factors of growth and development considered in this study.
On the contrary, the main purpose has been to compare ele-
mentery chilldren exhititing defects of articulation with
elementary children producing consonants within the normal
range, In order to determine the importance of various growth
and developmental factors in the maturation of acceptable
patterns of speech articulation.

(d) Another limitstion that should be pointed out
i1s that the group type of tests used in this investigation

do not provide an opportunity to study the examinee from an
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individual point of view, so that his oral resvonses mav be

thoroughlv analvzed. Also there 1s the possibliitv that the

national norms estabiished for the group tests previously
mentloned are not indicative of the actual exlsting situa-
tion, when anplied to a vopulation composed of the product

of In-mlgration. These facts could tend to detract from the

vallditv of the group tests sdminiastered. Hovever, the econ-

nmy of time and certain adminietrative ang versoniel involve=-

(e) Flnallv there Tust be acknowledged tie funda-
Tental wezknesses 1nvolved in the cross-secticn2l Tethod of
survew, The rethod admittedlv tells little about individuszl-
Ity of growth or chanre with time in =2 siven child, but it
does »nrovide an econnrical angd reasonablv rapid mezns »f col-
lecting data without extrasrdinarwy investments of time angd
Tiornievw,

FUNDAIENTAL ASSUMNFTIC!IS. The following assumptions
gre subnltted in the beolief that thev are nrecessarv and reg-

2lso felt that thev enould be veatulated in

M

snable, It 4

order tn nave the wavw fap more szccurate a2and orecise inter-
tret2tion of tre results »f +iig Invectizration,

(a) It will be assumed trzt tiie nurils surveved
renresent a tvolcz2l c2onle of articulatorv caces and students
2roducing consonante within the normal renee in the first,
seco>nd, trird, fourtu, fiftr, and sixth rrade school Dopu=

lati-n.
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(b) It w11l be 2sgumed thnat the cuestlcnnaire

cnllect

-

Tethnd 1g a fe2slble and oractical wav in vhich to
Jesired information germane to the onresent investigation.

(c) It will be =csumed that the sroun tvoe of
tests will orovide an 2decuzte and valid indicatlion of men-
tal performance, the 2bilitv to read, and the abllitvy to dem=-

onstrate ©naslc arithroetic skills for the ourooses of tuls

investieatinn,

(3) It vil1 e accumed Lthat the various maturative

[

e lnvestiraticn are samples of the

—

fact-re stufied in t-

total erovith and develorment =of elementary children having

defectes of articulsticn, =2nd eleventare cnildren vraduclug
conegnrants wlthln the normel ranre.

(e) It vwill be zssumed thet certaln results of tris
studv mav hzve ngvcholosicel imnlicati 'ns, hhovwever, these
2enecte willl not ke taken into conglderation in thne finel
internretation nf the sregent dlecussizne.

Descrintion of Voslilanti Tomgghip Schiool District,
Humber Cne Fractional, willow Run, Michigan

The Vypgillant!l Townshis District, Number One Frac-
tlional, wWillow Run, I'fetipan, contains five sctiools, nemelvy,
Snencer Annex (srades four through six), Spencer (srades kin-
Jdergarten throurh three), Foster (#rades Kindergarten through
six), Ross (kinderggrten through nine), and Siwzonds (grades
kindergarten through six). The schools have been geared to
handle the unioue problems oresented bv the area, and are
competentlv staffed. A number of orovielone have been made

for parent educatisn bv snonsoring active parent-teacher angd
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child-study groups. They also offer a program of recreational
activitles for both children and adults, which has tended to
establish tne schools as community centers. Many after-school
clubs are sponsored by the teachers.

There are many uncdesirable forces operating in the
#1llow Run community which have a reterding effect on the
process of training and education of the children living in
the area. For example, the village has a transient popula-
tion, wnlch has tended to minimize the in-group feeling, loy-
alities, and civic pride ordinarily found in the citizens of
a more stable community. (16) A large proportion of 1its cit-
1zens expect to remain for only a short reriod of time, con-
sequently the feeling of temporary residence does not make for
stebility in theilr outlcok upon the problems of living.

The school district was esteblished as a result of
federal nousing constructed during World War II to house
workers employed at the Willow Run Pomber Flant. The housing
therefore does not provide adequately for family needs, func-
ticons and responsibilities on a rermanent residence basis.
Also, the area is not of sufficient capacity to house tre
ever-increasling number of in-migrants. The units, or apart-
ments, conslst of one main room that is generally used for
living, cooking, and eating, a small bathroom, and from one
to three bedrooms, which are allotted according to the num-
ber in the family. Frequently, people with large families
find it necessaery to live in quarters insufficlient in size
for the proper rearing of their children due to the crowded

conditions. 1In addition, the neighbors on both sides of a
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given unit may be heard plainly through the thin plasterboard

walls. Thus, it can readily be seen that the whole setting

1s not condusive to good living,

The people 1in Willow Village may be grouped in three

i main divisions as follows (16): (1) The negro workers, who
live mostly on Clay Hill, and the negro veterans, who are
scattered throughout the village; (2) The nortnern and

southern industrilal workers, who live in the housing project

and in private homes outside the project; and (3) Students

with families who live in housing units throughout the vil-

lage.

It is felt that such heterogeneity of population does
not contribute to social solldarity. Also people with such
widely varied cultural backgrounds and lack of common lnterests
are not likely to develop strong community spirit or organiza-
tion. Intolerance and conflict between the various groups in

the ar=2a 1s evident.

Justirfication of the Study

The literature regarding tne articulatory defectivs
chlld has become so vast in the past few years that it is
difficult to integrats the broad principles governing present
Aay thought and practice. The lapse of time has produced in-
numerable opinions and a great many theories. In spite of
the immenss accumulation of litsrature, 1little has been done
about the relatlonship of growta and developmental factors

to negro and wnite elementary children exhibiting defects of

articulation.
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The current literaturs increasingly stresses the
necessity of a sound diagnostic methodology, in order to
insure the ultimate success of a pProgram of remedial speech
therapy. Certainly, on the basis of this observation alone,
the importance of knowing the role of growth and development
in the maturation of spesch articulation can hardly be doubted,
This would seem to be particularly true if one accepts the
thesls that if the child 1s viewed as a whole, an underlying
unlity is discovered in the individustion of structures, func-
tions, and achievement out of total growth and development.
Further, many studies have substantiated the fact that articu-~
latory defective children exhibiting a history of mental rs-
tardation, and inadequate functioning of the articulatory
mechanism have a background of slow growtn and development.

It is these facts which have gilven rise to the
present investigation., The justification of the study 1s to
be found in the hope thet the detalled information to be pre-
sented in the following pages will contribute to a better un-
derstanding of the part played Dy growth and development in
the maturation of speech articulation. It 1s also hoped that
the results of this Investigation will lead to more effective
remedlial procedures in the treatment of elementary children

having defects of articulation.

Definition 2£ Terms Used ig this Studx

Tor the purposes of this investigation the following

terms will be used as deflned below:

(a) Growth and Development: The changes in com-
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plexity of the psychophysical systems within an organism

which occur during the process of maturing.

(b) Maturation: The development of the organism in

response to internal stimuli impelling it toward growth. (22)

(e¢) Defqu of Articulation: The disorder produced

by the abnormal addition, substitution, omission, and distor-

tion of the speech sounds.

(d) Dyslalia: A handicap characterized by the ab-

normal addition, substitution, omission and distortion of

the speech sounds.




Chapter IT

GROWTH AND DEVELOPMENTAL FACTORS TiAT COULD INFLUENCE

THE MATURATIOY OF SPREECH ARTICUIATION

Articulatory patterns of speech develop as one as-
pect of the psychophyslical systems encompassling total growth
and development of an individual in conjunction with matura-
tion and learning. Speech articulation is dependent upon a
continuous process of development from a simple and homo- -
geneous medium to a highly complex, modified, and differ-
entlated level of growth. As a child matures, he must en-
deavor to make a fundamental adjustment to his intrinsiec
and extrinsic environments, regardless of what prospects
they hold in store for him. ‘Vhether or not the child de-
velops acceptabls patterns of speech articulation depends
upon numerous complex and multi-dimensional elements. It
is impossible to confine the maturation of articulation to
one single factor of growth and development. Rather, the
development of articulation within the normal range is de-
rendent upon the degree to which each aspect of growth and
development opergtes in the individuation of speech out of
the psychopnysical systems possessed by the individual,

The maturation of speech articulation in many child-
ren does not proceed in an orderly cycle, but is subjected

to various disturbances Imposed by individual deviations in

17
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sequence, rate, and pattern of growth and development., A
few investigations during the past thirty years have been
concerned with the relationship between articulatory matura-
tion and other influences such as chronologlical age, intell-
igence, reading, retarded physical development, sex differ-
ences, handedness, occupational class differsnces, and race,
Wherever feasible, the writer has included studies reporting
any exlsting correlations between speech defectiveness and
language development in general to the above stated influen-
ces. It is felb that this 1s permissable if the reader in-
terprets the terms "speech" and "language" as including the
maturation of spesch articulation. Some of the 1important

findings have been summarized below.

Chronological Age

It 1s very evident that a normal child has a pro-
gressively greater command of the speech process as he grows
older. (15) 1Indeed, chronological age has a decided influ-
ence over the neuromuscular mechanism involved in producing
the finely coordinated movements necessary for acceptable
patterns of articulation. It reinforces the child's nervous
system in such a way as to reduce the more generallzed bio-
logical functions of the peripheral speech mechanism to the
highly specialized movements involved in producing the artic-
ulatory patterns of speech. This fact was substantiated by
Wellman, Case, Mengert and Bradbury (36) in 1931, when they
gave an articulatory test consisting of one hundred and thirty-

three speech sounds, including vowels, consonant elements,
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consonants, and diphthongs to two hundred and four pre-

school children. The purpose was to determine each child's

abllity to use correct sounds in words, phrases, or conversa-

tional speech which was elicited in resnonse to questions

about victures. The results 1ndicated that there was s rapid

Improvement with an incrsese in age in the abllity of children
to produce Snglish sounds.
R0e and Vilisen (2L;) offered further confirmation

when they reported that the mean number of articulestory de-

crade level iIncreased. The only

viatlons decreasecd as the g
excertion t~ this was the sixth prade wiere there was a

sliht increase, probably due toc the selectivity of samp-
ling. They noted a significant difference between the mean
nwaber of sound errors in grade one and two, two and three,
ana three and four. Thils Indicates that increased growth

and develoiment eliminates srticulatory errors in these

“he absence of a significant difference in the mean

]
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=
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sumber of dyslallice mistakes between crades four and five,
and five and six, indicates that maturation does not result
in any notlcestle improvearent in the speech sounds of higher
frades. This was also awpparent In the fact that many defects
of articulation still persisted in the fifth and sixth grade,
Foole (2%) made a stud; »f the relationshlp of con-
sonant sounds to genetic develorment. She administered an
articulation test snd found that ciaronological age, intelli-

gence, and soclal contacts with other children decidedly in-

fluence a child's ability to articulste consonant sounds.
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Consequently, 1t must be recognized that chronological ace

alone 1s not the sole criterion for develoving articulatory
ratterns of speech within the normal range., The maturation
of the complex structures recsssar- for articulation are in-

tricately related to the develorment of Intellipgence among

other factors.

ntelli erce

It nas pecore an estanlished fact that intellld -

t-ie

snificant role in thie develcopment of the

W
-
(¢
by
.
®

VS 8 S
michly swnsciellized wove remits fuvolved in tpeec articula-

€tisn. A c¢child rossessing = good Intellectual capacity has

innumeral:ls advantages over the child with low intelligence.,
ls ability to meet new situatilons quiclily and successfully
and nis wowver oF aprrehiendin, tne inter-relationshiss exist-

©in Mis rsychosoelsl systens are distinct sttributes.

LR
Ing

“any Investirators hiave obhserved a vositive correls-
ticn betweer the factor of low Iintellifence and the incidence

‘ead (17), Te”arthy (15), 3mith
(28), and Town (%2) have reported a direct relationship be-
tween mental retardation snd sveech handicaps (including de-
fsctive articulaticn).

According te Zpiker and Trwin (20), there appears
to e a small but reliable relationshiv between csertsin ase-
zcts of infant speech sound maturation and the abilities
measured by tlie Yuhlmann Test of ‘Tent2l Development. ©ven

trniough the results of this study do not preclude this rossi-

bllity, 1t is not sdvisable to generalize from this evidence
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that the entire process of Speech sound development is re-
lated to these abilities.

Beckey (3) found in her study of certain factors re-
lated to retardation of speecn that children with delayed
speech tend to be inferior in Intelligence as compared to
children exhibiting normal ratterns of speech.

Jall (11) in her study involving both college and
elsmentary school students found that memory span for sSpeech

sounds was slgnificantly correlated with intelligence. She

nypotnesizes:

"Results found in the past of auditory memory
span (i.e., positive correlation between audltory
memory span and speech defects) were probably due
to the differences in general intelligence in
which auditory memory span 1s a factor, rather than
to a specific disabi1lity in tnis trait. "

If tnis finding is acceptable, 1t would further substantiate
the tiesis tnat the inecidence of articulatory defectiveness
is greater in cnildren of retarded mental developmsnt than
among normunal srezizing children.

Gens (7) makes a conjecture thet seems to offer an
edditional confirmation of the role of intelligence 1in the
maturation of speech articulation., It is his impression
that delayed spsech may be sttributable to a lack of mental
eabllity. e concludes that in general one~tenth of the child-
ren enrolled In public schools and three=-fourths of the men-
tally deficient cnildren have speeécn dlsorders, as a result
of iInferior intelligence.

Zangs (2) and Voelker (34) opine that feeble-minded
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individuals exhibit more articulatory defects than those of
normal intelligencse. However, many feeble-minded adults with
mental ages of seven or more are able to speak with few artice
ulatory errors., Therefore, we can ask is Intelligence the
primary factor inherent in the incidence of defective articula-~
tion, or does 1t merely enhance other growth and developmental
factors that might be Involved?

Sirkin and Lyons (27) eXxamined twenty-five hundred
Institutionalized mental defectives and dlscovered that only
one-third of the individuals studied had speech within the
normal range. They concluded that the lower the intelligence
rating, the lower the incidence of normal speech.

The same relationships wers observed when Davis (l)
and Day (5) traced the relationship of chronological age to
mental age in mental defectives. These studies compare favor-
ably to those of Sirkin and Lyons (27) when they polnted out

that a definite varallel exists betwesen intellectual capacity

and defective spesch.

Reading

An Investigation of research reports indicates an
absence of complete agreement as to the relationship of
reading defects to articulatory deviations. Nevertheless,
in considering this question an attempt was made to appraise
the literature to account for whatever correlation appears
to exist,

At the outset, one 1is confronted with two aspects

of the problem that need to be differentiated. The first is
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concerned with the maturation of articulation in a back-

ground devoid of meaningful experiences. Any limitation in
real or vicarious éxperiences, with their concomitant 1lim-
itations 1in word meaning and articulatory fluency could per-
adventure have a bearing upon reading ability. This holds

true 1f reading 1s interpreted to be = process of reconstruct-
ing facts based upon the visual symbols. The second deals with
a subsidlary part of the problem, that of the relation be-
tween the 1nabllity to produce the correct speech sounds and

reading ability. This discussion has been concerned malnly
with the second aspect of the problem, as 1t appears to co-
incide more concretely with the intent of this report.

Speeclr and reading ars ilnextricably associated in

the process known as communication or language. Any limita-

tion or facillity in one is directly reflected to sore degres

in the other. Researchers in the field have long since given

un looking for a single factor that woulgd explain and account

for reading handicaps. On the contrary, they have concluded

that reading difficulties as well as the other factors in-
volved 1n the language process, could be attributed to a
multiplicity of inter-related factors. Such factors which
may render readlng particularly effective on the one hand
and impotent on the other include, inferior instructional

materials, absence of motivation, visual or auditory hand-

lcaps, articulatory defects, and irregular patterns of
growtn and development,

Hildreth (12) mentioned a number of language hand-
She

1caps that could contribute to reading retardation.,




2l

listed along with other factors inadequate or immaturé motor
coordination in articulation, indistinct or lInaccurate artic-
ulation, and poor auditory discrimination of speech sounds,

Jackson (12) compared approximately three hundred
advanced readers with a similar number of retarded readers
in grades two through four. This was done in order to deter-
mine psychological, socisl and environmental differences be-
tween advanced and retarded readers, His findings indicated
that ten percent of the accelerated readers snd twenty-three
rercent of the retarded recsders possessed speech defects. In
this connection, he revealed that s critical ratio of 3,66
had been established, which designates this frequeney to be
above the expected rate due to chance,

Thirty-six metched rairs cf children were used by
Yoss (19) in her study toc determine the Influence of speech
defects on reading achlievement, Cne chilld from each pair had
a speech defect, while the other rPossessed speech within the
normal renge. The Grey Standardized Oral Reading Test was
utilized to check reading ability. It was found that chila-
ren wlth normal speech surprecssed the children with defective
in both speed of reading and freedom from reading

speech,

errers. She also dilscovered that the average child with a

Speech deviation reguired £.7 seconds longer to read a glven

selection, and that he made 1.8 more errors on a given page

than the average child having normal speech.

Artley (1) has discussed selected research which in-
dlcates that a definite relationship exists between speech

difficulties and deficiencies in reading ability, though
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there is & lack of agreement as to the extent of this rela-
tlonship. He points out that whers speech handicaps exist
es a cause of oral reading defects, an explanation may be in
the fact, among other things, that articuletory deviations
could result in errors of Pronunciation which would have an
effect upon the standard of 1interpretation.

In a comprehensive and analytical investigation com-
pleted by Yedinack (37), children with functiornial articula-
tory defects, reading disabilities or both were located in
tne second grade of ten public School systems. Forty-two
cases of defective articulation, thirty-Tive reading handi-
capped cases, twenty-seven articulation-reading disability
caseés, and seventy-four control cases were selected after ex-
tensive reading, speech and intelligence testing. A signirfi-
cant parellel was observed in both oral and silent reaeding
between children with functional articulatory deviations and
children having normal speaking ability. Also, she pointed
out that children with reading disability frequently have
articulatory haendicars,

No doubt many factors other than those considered
in this discussion may have an etiological relationship to
reading and articulatéry problems. Obviously the final word
has not been written. In the writer's opinion, further re-
seerch in the relationship of various growth and develop-

mental factors will undoubtedly shed additional light on

both diagnosis and correction.
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Retarded Fhysical Development

A cursory readling of available research reports
makes 1t quite obvious that g systematic knowledge of de-
layed physical growth and development to articulatory matura-
tion has not yet been achleved. The work done thus far tends
to be spotty, meager and in many instances unscientific.
However, it is felt that an inquiry into the availasble 1in-
vestigations woulad profitably contribute to an additional
knowledge of factors that could Influence articulatory
growth and developrient.

Mead (17) reported s correlation between slow physi-
cal growth and speech matvration. The results rolnted out
that children deficient in linguistic development and in-
telligence were two months slower in learning to walk when
compared with children from the normal group.,

These observations were further borne out by Beckey(3)
in a study conducted to determine the relationsnip of certain
factors to speecih retardation. She noted a delayed matura-
tion of the large muscular mechanlsms necessary for valkling,

until after the fifteenth month in a significant number of

children possessing language handiceps. Her data also showed

that the group of children with delayed speech develorment

had tendencies toward slow dental growth, and late voluntary
contrel of bladder and bowels. This fact indicates that speech
does not develop until sufficient maturation has been.attained

by the large muscular mechanisms.

Van Riper (23) also found a definite connection be-
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tween retarded physical growth and speech maturation. Hls
findings indicated that thirty=-five percent of tne cases
studied were slow in dental, physical, or coordinated de-
velcrment.

Here sgain 1t is impossible to divorce the factor
of Intelligence from rhysical growth and development. "hile
there 1s overlepring with other groups, there is a strong
tendency for the child with "good intelligence” to excel
otrer groups in such Physical factors as height and weilght,
°reathing caracity, strength of muscles an’ grip. tLlso,
there s some evidence to Indlcate tnat they walk and talk
et esrlier acrces, Naturally, thne sequence, rete, and pattern
rysical growth and development is dependent upen a favore
abls environment, Without a desiratle milieu, the child's

€ Ior pnysical develcpment can be disturbed ernd rs-

PRA RS e

-

Times teb
sult in distortions of nis unfolding design.
Therefore, if we gssume that speech articulestion is

e Irdividuation out of organismic growtn end developrment,
It becomes immedlately sprarent that retarded physical de-
velorment and inferior intelligence could aprrecliably im-
rede grticulatory maturstion., This is esreclaelly true 1if
the theses that speecr articulstion does not de-
11 2 certein degree of intellectual growth has teen

attalned, snd until the lerge muscular mechanisms have matured,

Sex Differerces

Sex arrears to have an important bearing upon the

Erowtn znd development of speech articulastion in children.
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Consistent findings have emerged to date that reveal posi-
tive differences in favor of girls in almost every aspect

of linguistic development, Many observers report that
whenever groups of boys and girls are mastched according to
well defined variables, there seems to be a more repld rate
of language development (including articulatory maturetion)
in glrls. 1In rare instances these sex differences are re-
versed or fail to appear. No doubt, this can be attributed
to poor sampling, and the feilure to consider adequately cer-
tain primary factors.

“ieCarthy (15) and Smitnh (28) have rvostuleted that
lingulstic development 1s more rapid in girls than in boys,
in extent of vocabulary, in the age at which short sentences
are used, and in comprehnensibility of their speech at early
ages.

In a careful study made by Wellman and otherps (26),
they observed that girls tend to articulate consonant sounds
earlier and more accurately than boys.

In & doctoral dissertation completed in 193, Poole (23)
reported a comparable rate of development in articulatory
efficiency in boys and girls from two and one-half to five
and one-=half years of age. After the five and one-half year
level, girls tend to display more rapid growth as pointed
out by zero scores on the articulstion test. She also in-
dicated that girls approach articulatory efficiency at six and
one~half years whlle boys usually require another year to at-

tain the same degree of proficiency.

The greater incidence of articulatory defectiveness
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in bdvs can no dsubt be accounted for in part bvy the fact

that the grovwth angd development of boveg is generally slower

'hen comnared with cirls of the came chronologlical age. The

1.
LOY

Tore freauent osccurrence of artliculatory and speech deviations

among males e2n be noted in practicallv everv studv; however,

the ratio of male to female articulatorv handicapped children

rendorted varies,

Morris (18) made a sneech survev of two hundred ang

elght nu»nils enrnlled in srades 34 to 7A of the lLaboratory

Scnonl at Indiana State Teachers College. He renorted fortv-

flve nercent »Hf thece chlldren to have volce or soeech de-

fects, vlth 2 hicher ratios of bore to girls having articula-

torv errnre.
Root (25) discovered the incldence of speech defec-

tiveness t~ be gix and three-tenths cercent and the ratio of

o0vs to rirle to be nne ana flve-tenths -ercent to one, when

e sent out = cuestl ~nnaire tc determine whether soeech

d*fficulties nrecented a orotlem 1in the »ublic schoolsg of

South Dakota. Judgment as to who were speech deviates wacs made

from definitions of different disorders on the cuestionnaire.

A similer speech survev was conducted in 1916 by
w211in (25) of eleghtv-nine thousand, ang fiftv-seven students

In the nublic schnols of St. Louls. These children ranged

in chronolorical age from five to twentv-one vears. The

ratis between bovs ang £#irls was set at two to one, and two

2nd elsrht-tenths percent of the children were found to have

fheech defects.
In the data guoted above, experimental rather than
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statistlical evidence has been bresented of the reality of
sesx differences. Although some of these differences appear
to be small, 1t is not felt that there 1s a need for tre
rsassurances of tne stetisticel significence of criticel

atios when experimentel trends check in study after study.

H

in surrery, there should be sSome qguestiorn s to
whet extent articuletory and sreec- maturetion is innerently
conrnected with sex differences, if one considers the effect

of givern dissimilerities ir socis: stimulation,

Sevarel Investigetions have reenr conducted to de-

termire the relationsnir betweer rnandedness and sreeck fe-

rmin 1
Ifects., Tone resulis of mcost of trese studies gre irconclu-
£ive gnd zZuesticnerle, Fowever, It 1s zsenerslly belilsved
Tret erildren witi sreecl herndlicers tend t: leck rand rrefer-

ness tests were zctuelly gdminis-
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terec. T-ois fsct considered slone could detreact aprrecisbly

from tre validity of tre results tbseqguently obteined.

Tr.e sbove guoted studies ere concerned chiefly with
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the relationship of handedness to 1dlolalia (retarded speech),
It should be pointed out that g child with delayed speech us-
ually has many other difficulties along with a severe dyslalic
dlsorder. These children frequently lack hand prreference and
are often handicspped linguistically and semantlcally. They
lack ability in the basic use of the articulators and general
over-all speech skill.

The reader is reminded that children exhibiting the
cormmon disorders of articulation found in the public school
do not necessarily display tne conditions statéd above.
Rather, their misarticulations generally consist of sound
substitutions, omissions, and distortions, without any ap-
preclable language handlcap. However, 1t is felt that the
two types of speech disorders can be considered conjunctively

here, 1f defective articulation 1s used as the common denom-

inator.

Certain investigations in aphasia have demonstrated
thiat the portion of the brain which controls speech is di-
rectly related to the hand preference. Therefore, 1t is
loglcal to assume that confused laterality could have a
rronounced affect on the maturation of articulation and
speech 1n general. Thils hypothesis is based upon the fact
tnat often mirasculocus results seem to follow a program of
remedial therapy, in which stress is placed upon manual ac-
tivity and motor skills to establish hend preferences.

In conclusion, 1t 1s felt that ambidextrous tendency
and the occurrence of defective articulation may be part and

parcel of the same basic phenomenon evolving out of organismic
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growth and developmant. However, if this relationsnip does

exlst, 1t 1s probably only an indirect one.

Occupational Class Differences

The literature reveals a high correlation between
occupational class as a factor contributing to socio-econ-
omic status and language meturaticn in the child. A num-
ber of studies have been conducted in which groups of child-
ren were matched on the bagis of chronological age, intelli-
gence, home cultural Index, and parental education, 1in order
to appraise the influence of occupational class on linguistic
development., These investigations indicate that children
originating from the higher socio-economic levels have us-
ually been exposed to more favorable environmental influences
which are conducive to better language development,

Beckey (2) found that children with language re-
tardation are usually members of tre lower socio=econonmlc
groups. The reverse was indicate® for children having speech
within the normsal range whose parents represented most fre-
quently the professional and managerial occupations.

This finding was further substantiated by Gesell (8)
and Smith (29) wnen they reported that linguistic maturstion
1s superior among the upper social levels (occupational
groups ).

Wilthout doubt, there are many reassons why children
from a2 privileged milieu develop more acceptable patterns
of articulation, a subdivision of the langusge process, then

chlldren from & less favored environment. The chilld from the
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upper socio=-economic level is eéxposed to more enlightening
and stimulating cultural advantages including art, music

and literature. He 1is subjected to superior patterns of
articulation, pronunclation, grammar and sentence structure.
These factors could enhance the maturation of speech articu-
lation at an earlier age and aid the child in developing the
ability to use better syntax, rate and rhythm, and inflec-
tions. Also, these environmental influences would probably
assist him in developing longer and more mature sentsnces
earlier,

From the scientific evidence avallable there appears
to be some justification for the assumption that intellectual
capacity 1s related to soclo-economic level, Apparently, the
individual possessed with "good" ability has decided advan-
tages when 1t comes to learning or adapting »n levels of sver
increasing complexity. His Quantitative and qualitative dif-
ferences 1in intelligzence aid him in continuing indefinitely
to increase in knowledge and skill. Consequently, a child
coming from a higher occupational class has a far greater
chance of possessing a better intellectual endowmnent genet=-
ically speaking, then the child in a lower class, Further,

2 child so blessed has many more opportunities for maximum

intellectual growth and development, by virtue of his snriched
environment. Certainly all these factors could contribute im-
measurably to the child's opportunitiss for future membership
in the hi ier occupational classes, and the subsequent matura-
tion of unore favorebls patterns of speech articulation.

Children from under-privileged milieus are frequently
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relegated to the lower occupational classes because of thelir
Inability to engage in the higher mental brocesses, and the
fact that they are generally submitted to boor environmentsl
surroundings and standardis. Also, it would logically follow
that articulatory growth and development and the maturation
of the language process as a Wwhole suffer as a direct conse-
quence of inferior environmental influences.

There have been a few investigations of the relation
betwesn socio-cconomic groups and varlous growth and develop=-
ment factors, which balance in favor of the higher soclo-
economic groups. fowever, the writer did not feel that pre-
senting abstracts of these studies here would contribute ap=
oreclably, as thev 4id not arpear to shed edditional 1lizht

on the relation of articulatory maturation to occupational

class.

Race

In presenting a discussion on this subject, the in-

vestigator would like to remind the reader that thils study
has been concerned solely with the negro and white racial

groups. Therefore, the term race as used in this discourse

will be interpreted on this basis.

To date, no data have been advanced which study the
relationship of race to factors of growth and development,
and the maturation of speech articulation., The studies re-
ported during the past thirty years are only remotsly allied
with tne purnoses of this investigation. The writer has en-

deavored to arrive at some tentative suppositions as to the
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possible Influence of race on the unfolding design inherent
in the maturation of the articulatory patterns of Speech,
This has been done on the basis of the related literature.

During -the past few years anthropologists, psychol-
oglsts, and sociologists have resorted to the selective mi-
gration theory and the environmental theory along with other
hypotheses, in an effort to explain racial differences. These
hypotheses point out that important differences in the average
status of growth in people arse influenced by their racial
origin, the section of the country in which they reside, or
their membership in a gilven socio-economic group. However,
the literature reveals that at the present time psychologi-
cal Interest has been centered mainly around the intellectual
classification of races on the basls of broad assumptions,
the valldity of whicn 1s uncertain. This 1s unfortunate when
one considers this problem from a two fold point of view. One,
there is an appalling lack of information concerning the mental
characteristics of various raclal and cultural groups that is
based upon direct measurement. Two, there 1s a relatively
small amount of data concerning the relationship of various
other intrinsic and extrinsic growthh and developmental fac-
tors that could contribute to racial differences.

An early racial study was made in 1917 by Sunne (31)
on one hundred and twenty-six negroes and one hundred and

twelve whites in New Orleans with the Blnet and with the

Yerkes Point Scale. The report of the study showed the whites

as being one year mental age older than the negroes of the
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same chronological age.

A later investigation of negro-white differences of
mental ability in the United States conducted by Garrett (5)
also indicated that the American Negro on the average ranks
consistently lower than American "hites on tests of mental
abllity. He pointed out that the regularity of data from
babyhood to adulthood makes 1t extremely unlikely that en-
vironmental opportunities could possibly explain all the
differsnces found. However, his investigation did not suf-
ficiently explain the differences between Amerlcan MNegroes,
Worthern and Southern, and whites. It is felt that the na-
tional norms established for differsnt tests of intelligence
would not always take into consideration the significant and
constant differences existing between given raclial and cul-
tural groups. Therefore, the validity of this iInvestigation
1s to be questioned, 1f we take into considerstion that our
present tests are not completely standardized on the members
of pre-literate cultures and do not vyield positive datse on
how the individuals think.

Certain investigators have pointed out that as a
race, negroes tend to be smaller than whites. Royster and
Tulvey (26) examined approximately nine thousand negro child-
ren, and discovered that they were shorter than whites in
boys from slx to elgnteen years and from fifteen to elighteen
years 1n girls.

This finding was also borne out when Lloyd-Jones (1l)
reported whites to be the tallest and heaviest, negroes and

Mexlcans following respectively, with the Japanese shortest
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and lightest,
In an investigation reported by Goodenough (10),
she pointed out that most pPsychologlsts are satisfied with
the disproof of the exorbitant claims of racial differences
which have been madse. In short, they are willing to objec-
tively accept or reject certain racial differences, in the
light of available data. On the other hand, some psychol-
oglsts have stalwartly recognized certain racial differencss,
regardless of the accessible Information refuting thelr claims.
Other studies could be cited accepting or rejecting
hypotneses laying claim to various racial differences, But,
the writer did not feel that they would contribute appreclably
to an understanding of thne relationship of race to factors of
growth and development, and the maturation of speech articula-
tion. TPurther, the validity and rellability cen and should
be questioned 1n many of the Investigations conducted in the
past. Therefore, the investigator will attempt in the suc-
ceeding lines to elucidate some tentative assumptions that
seeim to make their appearance from the survey of literature.
Without doubt racial groups show differences in men-
tal capacity. The guestion might be asked, do these arise
from the physical basis of race, or are they allisd with
certaln cultural distinetions? Thus far, no substantial
tests have been devised for determining mental traits of
races. The current tests fall to conslider that habits and
customs of one group mlght not indicate the status quo of

another. We wlll not be able to demonstrate that one race
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i1s mentally superior to another, until a test of mental
abllity 1s devised which measures "pure native intelligence".

Loglcally, 1t could be expected that average and
mentally gifted children, regardless of race, would tend to
develop more acceptable patterns of articulation than the
ones less endowed. Their superior associative pProcesses
render them capable of abstract reasoning to a far greater
extent than is true of children below average., This ability
to reason is likely to resul: in fewer sound errors, during
the maturation of speech articulation. This fact was borne
out iIn a Yearboolt of the ¥Fational Soclety for the Study of
Education (20) on "The Crouping of Pupils". It stated that
the bright, or superior child probably began talking st an
earlisr age than usual and displayed special ability in put-
ting sounds and sentences together in order to represent cone-
nected thought,

Obviously, a trsmendous amount of work remalns to be
done In this unscratched field. Inmmumerasble possibilities
lie In store for ressarch workers interested in exploring
racial differences in the maturation of speech articulation
from the point of view of growtn and development. Unfortun-
ately, past research has concerned itself almost exclusively
wlth only comparing the racial groups on the basis of in-
telligence. The relationship of race to otner growth and
devslopmental factors has been significantly neglected.

Possibly this can be attributed to the lack of scilentific

measuring devices,




Chapter ITT

COMPARISCH OF ELEMVTINTARY CHIIDREN ™WITIT AWD WITHEOUT

ARTICULATORY DEFECTS

The object of the present chapter is to compare the
incidence of certain growth and developmentsl factors for

elementary children with and without articulatory defects.

"he t-Distribution of the Difference between Means

The t-distribution of the difference between means
was used to test this major null hypothesis: there is no
si niflcant relationship between the various physicel growth
and developmental factors studied in this investigation and
the 1ncidence of defective articulation., This hypothesis was
established on the premise that elementary children with and
without articulatory handicaps experience certain stages of
physical growth and development at the same average age.
Turther, this hypothesis is based upon the assumption thsat
the differences observed in the average age at which these
stages of growtn and development were experienced in the two
groups is due to chance, and is not associated with articu-~
latory difficulties.

This general test of independence or lack of rela-
tionship between selected growth and developmental factors
and the occurrence of defective articulation are contingent
upon these specific null hypotheses which were tested: there

1s no significant relationship between the incidence of ar-
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ticulatory defectiveness and:
l. onset of holding head up.
2. onset of sitting alone.
3« oOnset of crawling.
lle onset of walking.
5. onset of talking.
6. onset of voluntary control of bladder.
7« eoruption of the first tooth,

Interpretation and Discussion of Results Obtained from
Using the t-Tistripution of the Difference between Means

PIYSICAL FACTORE O GROYTI AU'D DRVELOPMENT. It will
be desirable first to examine Table ITI in order to comrpare
elementary boys with and without articulatory defects on the
bases of means and the calculated valuves of t., This table
may be read as follows: the mean age for onset of holding
heed up for sixty-four elementary boys having dyslalic dis-
orders 1s 3.0 nmonths, while 1t 1s 2.6 months forpr sixty-two
elementsry boys with normal articulation. The two means when
compared yield a difference of Ouie The t=value for the two
groups is set at 1.5, which produces a significance level of
Oel, or 10% on the basis of 12); degrees of freedom. There-
fore, the results for this factor indlcate no significant
difference in the two samples. The same procedure is used
In interpreting the other factors in Table I I

The data displsyed in Table IIT indicate no
slpgnificant differences in elementary boys with and without

artliculatory handicaps in regard to the physical factors of
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TABLE IIT

Comparative Table for Selected Physical Factors of
Growth and Development in Elementary Boys with
and without Articulatory Defects

Boys with Boys with

Dyslalia Norm. Sp.

Mlean Age lean Age 'lean . Silgnif.,
Tactor N_(months) N (months) Diff. t d.f, Level
HJolding .
Head Up ol 340 o2 2.6 L 1.5 12l 10%
Sitting ,
Alone 72 bolr 67 5¢9 «5 2.0 137 5%
Crawling &7 7e3 67 Tel o2 56 132 55%
Talking 6l 1z,2 63 11.5 1.7 1.1 125 25%
Rladder .
Control 61 21.9 66 22.1 -2 e OF 125 9]
First _
Tooth 72 6¢5 69 6e7 -.2 «51 129 627

*t 1s roughly equlvalent to the better-known "criticsl
ratio". However, the slgnificance of any given t depends
entirely on its ﬁdegrees of freedom" ("d.f." in the table)
wnleh means, in thils study, the size of each sample less one.
The formulae for computing the t's used 1in this study and
the tables used for determining tne significance level of
the t's may be found in E. F. Lindquist, Statistical Analysils
in Educational Research, Tew York: Houghton Mifflin, ISLO,

PP« 53-5l; 59.

onset of holding head up, onset of sitting alone, onset of
crawling, onset of welking, onset of talking, onset of vol-
untary control of bladder, and eruption of first tooth.

The slgnificance levels for t 1n regard to onset of
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holding head up and onset of sitting alone for elementary
bores with and without articulatorvy difficulties fall within
the range 5% to 10%. These signlficance levels acquired
from the table tend to cast some doubt upon the snecifilce
null hvpotheses stating that there is no significant differ-
ence between these factors of phvalcal growth and develop-
ment and the inclaence of defectlive articutation.

In brief, these data tend to suggest a retationsnip
between defective articulation and onset of holding head up,
2nd onset of slitting alone for elementarvy bovs, However,
from a statistical voint of view tnhne resulte are not defin-
1te enough to conclude that slenificent differernces have
been Jderonstrated.

Table III also hears out the fact that the mean dif-
ferencee for both Frouns are all ocuite small. Further, this
table reveals that the rean ages for elemxentarv bovsg possesgs~-
Ing dvelalic handicans tend to be hizher in 2ll pnvsical fac-

tors excent voiuntarvy control of bladder and eruntion of first

tooth than the mesan ages for elementarv bovs having normad
speech articulatiosn., Thise Observation tends to support the
flndines advanced bv ilead (17) and Van Riper (32), who re-
Ported a definite zorrelation between retarded onvsical
srowth znd 3evesronment and speech maturatione.

The 2ccumulated evidence for the seven factors Listed
In Tabte III indicates that there migsht have been signitficant
differences between elewentary bovs with and without articula-

torv defects had the saTple sizes been considerabiv iarger,
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and 1L 1t could be demonstrated thet tne elementary children
ars represceatative samples of all of the catezory. Zowaver,

though these differences rav exist in tne univsrss, tae
collzcted data presented hers do not permit the writer to

say tnat siznificant dAifferences ars vresent In als samrple

(=

2r need to ve talzen rersularl: into aceount in nis analysils

2f trends.

O

ne rasults obtalned for various
chyslical famctors of growts and develooment in elswmentary girls

Wit~ zand without disorders of dAvslsliia ars sunmnerizaed below in

~Jable IV. This table should D3 read gnd interzrsted on the
3212 Dasis as Table III., The sizniflicance levels for t for

Iris witn and without articulatory deviations
Aare indicated In the last colwnn of Table IV, Tt 1s appar-
ent Tnat the tws rrours are hizshly similar and 4o not show
ficant d1lffsrences “or the ssven factors inecluded
is felt thnat larger sardle sizss would not
nave contributed data to susoort tihe £038inility of siznifl-
cant diffserences existing betwsen slesmentary glrls with and

wiltnout articulatory difficuliles, as in the case of the

D27 S
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TABLE IV

Comparative Table for Selectsd Physical "sctors of
Growth and Development in “lementary Girls with
and without Articulatory Defects

e p—

DS At e e o < i g e o o -
———

Girls with Girls with

Dyslalia “Torm. 3p,
lean Age lean Age Tilean st Signif.

actor " __(months) N (months) DIfFf. t defs Level
ffolding

TJead Ip 19 2.7 25 2.R -.1 .19 L2 B67
Sitting

Alone 25 59 2F 5 el o1 30 51 75%
Srawling 21 TeT 25 7Lt 3 o6 i 553
Vialitlag 31 12,3 29 12, -1 15 587 867
Talking 21 10.5 25 10.2 o3 27 Ly 807
Rladder

Tontrol 2l 18,8 24 20.2 -1.} 11 LA 667
Tirst

Tooth 23 762 2 543 .9 l.22 119 2273

see footnote to Table ITI.

Chi-square Statistical echnigue

The chi-square statistical technlique was used to come-
vare the relationshios of seversil growth and developmental
Tactors to caronological age 1In elsmentary children with and

Wwlthout articulatory deviations, and to test the significance

o the differences in the relationships observed. The metnod

utilized in order to apply this technique was to plot the
factors of mental age, reading age, arithmetic age, grip age,
fhelznht age, and welght age against chronological age. TRach

figure was divided subsequently into four partitions, which
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served as norms or quotient ranges. These quotient ranges
were developed for the purpose of providing a measuring

stick against which each sample could be analyzed, 1in order
to determine whether or not the samples were sisnificantly
different, The next step in this process was concerned witn
counting up the frequencies in the followlng four established
norms or quotient ranres: below 0e90, 0.90 to 1.00, 1,00 to
1.10, and above 1,10, These counted frequencles were sntered
into an apvrropriate table, and the value of chi-square was
calculated. The chi-square tavle was used 1n order to deter-
mine whetner or not the vslue of cni=-square obtalned from the
Lwo samples snowed sipgnificant differsnces,

It was not necessary to plot figureé for nandedness
and paternal occupation, or establish specific norms.

Rather, the variablss of rignt-handedness ang left-handedness,
and occupetional class status in relation to frequency could
be abstracted directly from the raw data, 1in order to calcu-
late the values of chl-square,

It 1s felt that the chi-square statistical technique
nest fulfillls the requirements for a preclse and accurate
analvsls of the data included in this section. The t-test,
and certain correlastion or regression techniques to test
the difference between slope and level in two samples could

nave heen employed to differentiate Hetween the variates

studied here. These techniques are somewhat more difficult
to calculate and generally do not render a better analysis
of the data. However, where a significance level of 20%

or below was found after the application of the chi-square
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techinigue, the writer applied the t-test in order to further
check the rellability of the results. Tt should be noted

here that in a few instances where the significance level

was 2074 or below, the t-test was applied in order to check

the data obtained from chi-square with the result that no
apcpreciable differences in signifilcance levels were discovered.
A number of reasons mayv be cited deplcting why cor-

Par

relation or regression techniques would have proved inade-
quate in this study.

(1) Correlation, or regression technliques are only
employed to determine the closeness of the relationsnip be-
tween two measures. In other words, correlation is used to
determine the amount of variatinn in tne spread of polints .
around some line which best seems to fit the pattern of
points. Tne figures plotted 1n this Investigation indicated
strikingly similar patterns of points in respect to the close-
ness of the relationsnips observed between chronological age
and the variables studied in this section. In general, the
differences observed between the patterns of points in the
samples to be compared were not in the closeness of the re-
lationsnaips, but in the posltioning of the relationships
witn regard to slope and level of the regressions. Conse-
quently, 1t became convenient to establish the quotlient
ranges referred to above and apply the chi-square statisti-
cal technigue, in order to test tne independence of classi-
fication.

(2) Corrslation, or regression techniques would

have ylelded questionahble results, if one realizes that the
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assumption of equal variance in one varlable over any speci-
fic value of the other variasble is not fulfilled in many of
the dlstributions included in this investigation. Lastly,
1t 1s felt that these techniques would have had considerable
uncertainties attached to them because of the rather small
sample sizes,

The following null hypotheses are tested with the chi-
square statlstical technique in the section Indicated below:
there 1s no significant relationship between the incidence of

defective articulatiosn snd:

l. grip.

2. height.

Ze Wwelght.

i« handedness.
5 1ntelligencs

reading

O~
[ ]

Te arithmetic.
8. paternal occupation.

It 1s suggested that the reader refer to the tables
11 Apvendix A for the primary data used in thne chi-square

calculations reported in this chapter.

Results Secured from Using the Chil-Square
Statistlical Technique

OTHER PHYSICAL PACTORS OF CROWTH AND DEVELOPMENT. The
data secured from this section revealed no significant differ-
ences between elementary boys and girls with and without artic-

ulatory difficulties for the following factors of physical

growtn and development: grip, height, weight, and handednesse.




L8

The significance levels obtained from the calculated values
of chi-square for grip and handedness were 187 and 9%, in
elementary boys with and without dlsorders of dyslalia. A
significance level of 8% was reported for elementary girls
wlth and wilithout articulatory handicaps for handedness. These
findings are 1indicative of the faect that some doubt can be
cast upon the specific null hyootheses denoting no association
between grip, handedness, and articulatory deviations. Fos-
sibly larger sampls sizes would have resulted in significant
dilfferences.

It 1s also worthy to note that thne mesans for grip
age, nhelght age and welght age in the case of elementary
boys and girls with and without articulatory errors are all
feirly comparable. These findings tend to further corrobor-

ate the mathemstics of chi-square connotlng no significant

differences.

The results for this headling have been recorded be-
low in tables Vv, VI, VIT, VIIT, IX, and X. The plotted
figures wnich supplied the data for tables V and VI were not
Included, as the patterns of points were strikingly similar.

Table V 1ndicates that tne calculated value of chi-
square for the two groups in respect to grip 1is u.95u, which
gives a significance level of 18% on the basis of three de-

grees of freedom. The othner factors are Interpreted in the

Same manner.
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TABLE V

summary of Data Relative to other thysical Factors
of Growth and Development for Elementary Roys
with and without Disorders of Dyslalia

' Signif,.
Classification x2 de.f. Level
Grip | Le93l 3 184
Teight 1.018 3 70%
Velrht 2.135 3 55%

A summery of the data relative to other physical fac-
tors of growth and development for slementary girls with and

witaout handicaps of articulation is bpresented below 1n Table

‘II.

TABLE VI

Summary of Data Relative to Other Physical Factors
of Growth and Levelopment for Elementary Girls
with and without Disorders of Dyslalia
Signif.

Classification x2 defe Level
Srip 321 1 50:%
Helght .632 3 807%
Yelght L75 3 90%

Table VI is to be read in the samse way as Table Vv,
‘lean ages for elsmentary children with and without ar-

ticulatory handicaps are shown in Table VITI and Table VIII.

Table 7II reveals that means for seventy-elght boys with and
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wlthout dyslalia are R9,3 months and 89.2 months, 1in as far

as grip age is concerned. A contrast of these means shows

a difference of 0,1 months, The other factors are to be

read In the same mamer,

TABLE VIT

Mean Ages for Other Physical Factors of Growth and
Development for Elementary Boys with and without

NDyslalia
Boys wlth Dyslalia Boys witn “orm., Spe
Mean Age Mean Age Mean
"actor i (months) M (months) Diff,
Srip Age 78 89.3 78 89,2 ol
“efight Age 78 109.3 78 110.1  -,8
‘eight Arge 78 110.5 78 111.5 -1.0

Tt can be seen in Table VIIT below that the mean dif-
ferences for elementary glrls with anA without articulatory
errors tend to be slightly greater for the factors of grip
are and helght age than in the case of the boys, However,
they tend to substantiate the significance levels shown in

Table VI indlcating no significant differences between the

two samples.
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TABLE VIII

tiean Ages for Otner Physical Factors of Growth and
Development for Elementary clirls with and without
Dyslalila

Girls with Dyslalila Girls with “ornm. Sp.

Mean Age llean Age lMean
Factor N (months) N (months) Diff.

Grip Age 322 83 .8 32 79.8 Lo

“elght

Teilght

Table 7ITI 1s to be read in tne sem way es Teble JII.

The results of handedrezs for e¢lementery children ex-

"

nivitin

™

1ormal consonants sre shown below in Table IX and Table X.

TABLE ITX

18al7sis of Yandedness for =lementery Foys with
and without Articulatory ~andicarps

a
L

articulstory defects compered with cniléren producing

Tors with oye with
Twelsllse orm. 3T,
Tilgnif,
Tsctor Zirkt Ieft  Right left 72 d.f.  Ievel
.- - e ~— 7 P
“srdednecss 55 1z 7z 5 2.526 1 S _
It is srrerernt fro- Tatle I¥ thet trers zrs sixty-
Tive rizrnteliended sni thlrteen left-riended elementsry boys

N - R -
wiltr dvsliellie. Roys roszessing normal srticulstory ratterrs
- -
- & L2 -~ 3
gnw o zevernty-twe witr g nrefererce for tre rizrnt hend erd
* L2 7 4 - - 2 ~F - 2 <3y e 1 - o2 L ~
iz fzr Tre left, Sne veslus of crle-sguere 1s 2,524, gnd
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with one degree of freedom produces a significance level of

TARLE X

Analysis of ¥Handedness for Elementary Girls with
and without Articulatory Handlcaps

o P PR
——— e e ——— ——— e
2 ——— et

Cirls with Girls with
Zwslelia Yorm. Sp.

Signif,
Factor Right Left  Right Ieft X2  d.f. level
‘andedness_ 32 0 29 3 7,17 1 8%

It 1s suggested that this table be interrreted on
the same basis as Table IX.

MENTAL FACTNRS OF GROTH A™D DEVELOPMENT, An examlna-
tion of the chi-square calculations Aisplayed in Table XTI and
Table XIT telow derived as a resvlt of plotting figures T,
IT, ITI, and IV indicate that the intelligence for elementary
bors and girls nossessing normal articulatory patterns is at
a consicerably higher level than the intelligence of eleren-
tary boys and girls having articulatory difficulties.

The second and fourth columns of Table XI show that
tze observed freguencles for elementary boys with and without
articulatory defects falling within the norm of greater than
1.10 sre 8 and 2l respectively. TFor the same norm, columns
three and five reveal expected fregquencies of 16 for elemen-
tary boys with and without handicaps of articulstion. The
other columns in the table sre to be read in the same way.

A value of 17.73 1s apparent for the mathematics of chi-

square in this table. Three degrees of freedom yilelds a
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TARLE XT

Comparison of Intelligence for Poys with and
without Articulatory Defects

Morms Boys Having Articulatory 2oys with Normal
Nefects trticuletion

MA

CA Observed f Hxpected f Observed f Lxpected f

> 1.10 8 16 2l 16
1.00-1.10 16 21 26 21
0.20=-1.C0 18 18 17 17

< 0,90 25 2z 11 2},

si/mificance level of 0,1, whichr points up 8 definite sipni-

ficant difference between tne two samples,

Tanle ¥II that follows msy be read and irterpreted in

tre szre manner as Teble ¥T.
TABL: YIT
comrarison of Intelligence for Sirls with and
wltnout Articulstory Defects
‘orris Clrls Having trticulstory rirls wiltn Tormsl
Defects trticulatlicn

WA

A Coeerved £ Zzpectes f Cuserved f Cxrnected f

> l.1C b 8 1z &
L.’C_l.lc L 8 12 8
TS lal 00 11 e L 7

£ .50 1L & z G
7€ = 21,143 d.f, = 2 Sirnif, Level = 0,1%
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A summary of the calculated means in Table XIIT
tends to support the results obtained from the application
of the chi-square technique indicating significant differ-
ences favoring children possessing articulatory patterns

within the normal range.

TARI® XNITT

Mean Mentel Ages for Elementary Boys and Cirls
with and without Articuletory Defects

Children with “hildren with
Dyslalia JTormal Articulaticn
Mean Age Mean Age Mean
Sex (months) (months) __Diff.
BO}TS 96.9 107.7 -1008
Cirls - 92,1 108.5 -16.4

Table reads: The mean mentsl age for elementary boys with

dyslalia 1is 96,9, and 107.7 for elementary boys having
normal articulation. These two means when compared yield
a mean differerice of =10.8,. The same procedure i1s used in

readlng the row for girls,

Tnese data for intelligence clearly point out that
elementery boys and girls with normal speech articulation
tend to occupy the higher norm ranges, and that elementary
boys and girls rossessing disorders of dyslalla occupy the
lower norm ranges. For both elementary boys with and without
articulatory defects, and elementary girls with and without
articulatory handicaps thne mathenmatics of chi-square 1indicate
nighly significant values, or very low significant levels,

Therefore, 1t 1s necessary to reject the original null hypo-

thesls and conclude that real slgnificant differences appear
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to exist between children with defects of articulation and
children possessing speech articulation within the normal
range., This finding bears out the observations reported by
sead (17), *eCarthy (15), Smith (29), and Towne (32), who
found a direct relationship between mental retardation and
speech handicaps (including articulation). Gens (7), and
Poole (232), also discovered that among other things, a child's
ability to articulate consonant sounds in his speech 1s con-
ditioned by intelligence.

A summary of the results obtained from analyzing
resding for elementsry boys with and without articulatory

deviations 1s given in Table XIV.

TABLE XTIV

Summary of Chi-Square Analysis of Reading for
Elementary Boys with and without
Articulatory Handicsasps

———— - e - —— . ——parm—

Yorms 30ys Having Articulatory Roys with Normal
Defects LArtlculation
RA
CA Observed f EgExpected f Observed f Expected f
> 1l.10 2 3
21 20
l.OO-l.lO l)_}, 22
0.20=1,00 28 30 31 29
< 0.90 2], 27 22 29
X2 = 7,41
defe =2

154

Signif. Level = 1.5%

Table reads: Tne observed frequencies for boys witn apre-
ticulatory defects in the norm ranges grester than 1,10 and
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100 to 1,10 are 2 and 1y, or 16 when combined; the expected
freguency for these norm renges 1s 21, “The observed fre-
quencies for boys having normal articulation falling within
thie ranges greater than 1.10 and 1.00 to 1.10 are 3 and 22,

LD

or 25; the expected frequency is set at 20, Thne other rows
in the table are to be read in g simijar manner. The cslcu-
lated value of chi-sguare is 7+Li1, and on the basis of 2 de-
grees of freedou the significance level 1s 1.57.

An analysis of the data in Table XTIV provides no
srounds for Jefinite reiection of the null hyonothesis regard-
ing no association bhetween readines and the incidence of Ade-

fective articulation, Yowever, It should be mentioned that

2 silgnificance level of arrroximately l.57 tends to shed con-
derable doubt on the hypotnesis, even thouph it is not suf-
ient enourh to reject it statisticallv. We see in Table
XIV that for boys having normal srticulation the observed
freguencies are higher than the expected requencies 1n the
urper norm ranges, and that the observed frequency 1is lower
than tne exvected freguency in the norm range less than 0.90.
In the case of boys witn articulatory defects this finding is
Just reversed. [nis 1s evidence timnt 1f larger samples were
avallavle, a significant relationship might be observed be-
tween reading and the occurrence of inferior articulation.
Also, larger sarple sizes mignt reveal a tendency for boys
wlitnh normal articulation to have higher reading ages than
boys possessing articulatory difficulties.

In careful investlgations conducted by Artley (1),
“1ldreth (12), and Vedinack (37), a direct relationsniyc was

reported between Inferior pattzrns of articulation and de-

ficiencles in reading ability. Tne results of these inves-

tigations appear to corroborate the conclusion ststed above
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indicating that larger sample sizes would no doubt yield a
slgnificant relationship between readlng and defective ar-
ticulation.

A sunrnary of the mean reading ages for boys with and
wlthout deviations of articulation and the resulting mean

difference 1s presented 1in Table XV below.

TABLE Y7

'ean Readlng Ages for Slementary Poys with and
wlthout Defects of Articulation

Roys with Jyslalia Boys with Yormal Speech
'san Agce iean Age Mean
Tactor T (months) N (months) Difr,
Zeading Age 78 qli .0 78 97.1 ~-2.1

The mean difference of =3+l recorded in Table ¥V
tends to suvport the finding advanced by chl-square connot-
ing no significant difference from a statistical view roint.
However, lsrger sample sizes milgsht have resulted in s largenr
mesn difference.

Table X7I shows tne cni-square values and signifi-
cance levels for reading and arlithmetic 1n elementary girls
with and without deviations of articulation. Here again the
flgures from which these data were abstracted are not 1in-
cluded, as 1t was felt thast they would not contribute apprec-

1ably to a further understandling of the results.
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TABL% XVI

Summary of Uata Relative to Reading and Lrithmestic
for =Zlementary CGirls with ang without
Articulatory “eviations

Si _nif.
Classiflcation X2 defe Le%el
Reading 1.610 2 30,3
aritrietic 0.53% 1 907

A €1 »

This table may be read and interpreted as follovs:

the cri-square value for elementary girls with and without
artlculatory discrders in respect to reading 1s 1,610, This

value when calculsted in the chil-square table with two degrees

of freedom reveals a significance leve] eqval *to 2C7, The

classification dealing with aritihmetic is to be resd in tne
Same manner,

A caretul stucdy of Table ¥/I roints out that thre sig-

Tlcance levels for chi=-square are equal to 305 and 90

o
fte

respceetively. ‘Therefore, it can be concluded that elemen-

irls having disorders of dyslalis present no signifi-

tary g
cant differences in resding and arithmetic when co “pared
with elemsntary glrls possessing speecr articulation within

tnhe nermal range.
Table

o

Tt is felt that tihe mean differences found 1in
JJII that follows tend to back up the conclusion that signi-

filcant 4differences Ao not exist between elementary girls

with and without handicaps of articulation. This table is

to be resd in the same manner as Table Y.
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TARLE YVIT

Mean Reading and Arithmetic Ages for Elementary Girls
with and without “vslalia

Cirls with Dyslalia Girls with Yorn. Sp.

Yean Age ean Age Jlean
Tactor i3 (months) N (months) Diff,
feading
Ve 22 96.1 32 98.7 -2.6
Srithmetic
. z 7 y -
.ge 1¢ 10l .0 16 110.8 “5e9

it is apparent from Tsbls XJVIIT presented below that

arithmetic for elementary boys with and wilthout articulatory

deviations displays no significant relationship. ©n the other

hand, a significance level of 1f7 tends to dircct some doubt

npon the hyrothesis Intimating no assoeclation between arithme-

tic age and defective articulation.

YAEBILw YVIIT

Summary of Results Relative to aArithmetlic for
Elementary Roys wilth and without
Handicaps of Articulation

~ Signif,
Classification X< dAef Level
Arithmetile 370 2 187

Table XIX records a mesn difference of «&.,5 for arith-

metic age in the case of elementary boys wilth and without er-

rors oi articulation. This finding tends to support the pos-

s1k11ity suggested by tne silgnificance level of 1&% reported
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in Table ¥VITT indicating that some doubt can be cast ugon

the null hyrothesis involved.

TABLE ¥IX

'esn frithmetic Ages for Elementary Roys with and
without Defects of Articulation

Boys with Dyslalila Roys wlth Tormal Speech
‘ean Agce T‘ean Arfe llean
Tactor T (months) it (months) Hiff.
“rithmetic
e 27 104,7 z7 111.2 -6.5

‘atle is to be resd ia the sanie way gs Table >VIT,

PATUETIAL Q0T EATTST, The results of comparing rater-

nal occupations for 2laementsry bHoys and £irls with and without

handicaps of articulation are given in Tsble ¥YY and Table XXI.

0 simificant differences were found. However, it should be

mentioned that the significance level found for elementary

Doys wilth and without articulatory defects tends to csst some

doubt upon the null hyprothesis involved.

These data are not confirmatory of previous research

conducted by Beckey (%), Cesell (8), and =mith (29) in wnich

they revorted a relationship between defsctive articulation

and paternsl cccupation. It 1s Telt thnls possibly can be

accounted for iIn the fact that small sample sizes were used,

which could tend to distort the results of the stetisticel

analysis presented here.
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TABLE XX

Paternal <‘ccupations for Hlementary Roys and Girls
with and without Handicaps of
Articulation

et et e e e o g

moys with Poys with (irls with Cirls with

Jyslalia orm. Sp. Dyslalia orm. 3p.
ccupational
Class N N n 7
T 1 2 1 1
TI 7 C 1
T11 1L 17 3 5
T7 G 1 C O
7 1l 20 11 7
T 21 20 11 10
TTI 12 7 L L
2 = LLe8B82 for Tos w2 = 1.850 for Girls
Gel'e = 3 defe = 7
Silgnif. Tevel = 18 31rmif. lLevel = 603

Table YVI vresents a further study of pasternal occu-
ratlons as relatei to zrticulatorsy defectiveness, with the

varlanle of sex eliminsted.
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TaBL < MXT

raternal Occupsational Classes for lementary
Childre» with and without Handicaps

of Articulation

B UV ——

"mildren with Children naving
Dyslalia Tormal =Epeech
cecvvatinnal
Slass M o
T 2 9

7 = %0

T 16 11

<t

== el
.:"o = -t
Ponitr, Ievel = 727
It is Interesting to note “ow the sa ples studied in

he lower occupational clssses.

}_u
(%}
v
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The Second Froblem

N

n thwe first vart of tihis investisation the pur-ose

wes to ascertain the imvortencs of vaer! s frovih and devel-

Srmental factors 14 the =aturabion of sesc artliculation in
elementary cnildren. In this second part the study will be
dlrected towari tlie problen »f finding out whether or not
thers are sigmificant inter-racisl differsnces in e, ro and
wintlte elementary cnildren with erticulator, defects wits re-

~ard to selected rowtn and develoovmentsl indicators.

e fechiniques mploved for Ananlvsis
> X 3y

ITferance Letween means
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was utilized to test trhe followin~ specific null ~vyrotheses:
e 1s no significant relationshi; Hatween negro and wnite
elementary chiliren with articulatory defects and:
1. onset of hkolding head up.
ce oOnset of sittin; alone.
2« oOnset of crewlin:,.
e Onset oI walking.
5 onset of talking.
e onset of voluntary contrsl of “Hladder.

7e onsct of articulatory defect.



nlqu.es

O erustion of the first tooth.

e chl-sguare distribution was ermnloyed to test the
Iollowing major nyviotheses: there ts no slemificsnt relation-

sl bedtvesn necro and wiribte gigmentary ch’ldren hoving arti-

l. rsrip.

Se et

> N

N Vi L “Loe

. P N

e (DL 2CTIC 8.
| 2

e Incelli enca,

Je reading .

e aritiiiatic
'e) .
. raternal oSccupation.

-

e primar; data for ith=s chl=sguars calenlations re=-

ranlsd ina this chaister ey bhe found in huendlix B.

Tnterpre ctation of HResult erived fronm Sampling

Distrihwtivn of T
D VUIZTOAL PACTDATRS AT RO ST AT ympmi o prouerp Lt care-

T the facts rocceoried in Tanhle YEIT and Table ¥NITT
ificanrt differcyces for ne.ro and w-ite

22ys and pirls with articulstory nhandiceps In regerd to onset
°f crawling, onsst of walliine, onsot of talking, onsst of ar-

tlculatory iefsct, and eruptlion of first tooth. The Ioregoing

ct

findings indicating no si;, nificent differences were discoversad

r the teteszt wn:z vnlied to the avove phiysicsl factors,

ani the sicnificance levels determined.
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JABLE

VYT T
dad o b

Comvarative Table of rhysical “actors of ~“rowtn and
Jevelobnent for Tarro and Uhite Klementary “oys
with Articulatory Defects

P s w8 = e leav# b e et -t ore +

Hegro RBovs

Tean Are Vean fAne TTean . Signif.
ctor T (morthns) T {rontrs) AT, £ dele Tavel

gad "o a5 EIS =8 247 .8 247 62
3isting

5100 2 5.9 H? AL E -1,0 S| 70
Srawliop o 28 Tel %0 7ol —- 55 55
alirin, - 28 11.3 L2 12.2 -.2 o7 68
TAaliia =7 12.0 %7 1l b -2 0 1.0 62
Rlasdlder

Sontrol 18 2G40 17 18.9 10.1 2.79 59

N

fes

[ ]
57 s

[

N
O

(VRN

.08

Artic,
select «C 5048 2% L33 75 .92 L7 367
“irst
Jootn 2 542 Lz Oe7 -5 .01 70 25"
Tf?;;"?ESzi;te Lo Table IIT o o

Tasle MIITI shows that the mean ace in the case of
cnget of Holdin, head un for twentvesix ne ro bovs having
articnlatory disorders is 7.5 months, and 2,7 months for
tnirty-cight wnite bHoys ~ossessing dyslaliec difficulties;
the mean Aifference 1s 0.8 and the value of t is 2,3. Zixty -
two degrtesfﬁf Treoedon produces a giynlificance level of two

‘'he other factors ifacluded In this table are

similar anner.

to bpe
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TABLE XXIII

Comparative Table of Physicai Fectors of Growth and
Development for Negro and White Elementary Giris
Wlth Articuletory Defects

LM

Negro Girils White Girls

Mean Age Mean Age Meen Slignift.
Factor N _(months) N_(months) Dirf. L d.f. Levedl
Hoiding
Head Up 8 2.0 11 2e¢3 o 1.59 17 167%
Slttling '
Alone 13 562 12 5.5 o7 1.73 23 127%
Crawling 10 (o7 11 7.6 .l T4 1Y 455
walging 16 12.4 15 12.3 o1 Ll2 29  ©O3%
Talking 10 .2 11 11.7 -2 .45 Leb4 S 15%
Blaader ,
Controir 11 18.2 13 12.4 =1l.2 « 35 22 T57%
Artic.
Defect 7 28.6 £ 42,0 -2C .4 1.5 11 15%
First
Tooth 1¢ 6.8 13 7S - o7 57 21 58%

*#See footnote to Table ITI.
Table XXIII ics 4o be read in the same wav as Table XXII.
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here is some reason to believe that the si gnlficance
level of two percent establisnsd in Table ¥XIT for onset of
0lding: nead upn in negro and white boys having articulatory de-
izcts Indicates a probable significant difference. However,
o1 tne strengsth of tne data vresented here it i1s not vossible
to say vositively that sufficlent evidence is aveilable to
definitely rejesct thie null hyrotres's mplving no association,
Tt 1s worthwhile to note that Table ¥ 17T appears to

te real differences for onset of slttiny alone, and vol-

}—h

ca
vnatary control ~f hlsdder !n ne:ro and white elementary bovs
haviny defects of articulation, in so far as these data are
representative of the true situation. The significant dilfer-

suaces observed favor thie negro boys in the case of onset of
sitting alone, and white boys for voluntaery control of the

nteresting to note the lowsr wean sages

[

Nladder. 7t is alsH

-sorders of dyslalia in onset of crawling,

Q
i-te

for rnegsro hoys with

onset of sitting alone, onset of waliring, onset of talking,

@

ana eruntion of flrst tooth when compared with wnite elementsry
bars havin;, disorders of articulation.

table ¥XITI polints out no sirnificant difference in
b for negro ant white elementary girls

onget of holdir; hesd uy

with articulatory handlicaps. Turtner, the mean ages for all
trhe factors studied in Table ¥XIII reveal small mean differ-
ences, with the exception of onset of articulatory defect.
“ven thouph a mean Aifference of 20.) exists in this instance,
the aprlication of tie t-test did not produce a significance
level indlcating a real difference. O t=e other hand, one

certainly can reachn the conclusion that tnere Is a decided
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tendency for the onset of articulatory defeect to be apprec-
1y lower in negro elementary girls with disorders of
dyslalia. lossibly a larpger sample sizs would nave resulted

{n the ap-earance oi a siynificant difference.

]

There is reassomn to believe Elnat a true 4Aiffererce
2xlsts for the number of Jefszctive consonants found 1n negro
sand wiiite elementary hovs with artizculstory handicaps. Even

thousrn a mean Alfference of only =1.% 1s Indicated in Tablse

¥UIT, a sipnificance level of 1. 1s revealed, inerefore, 1t
is feasible to conclude that cosslble si;mificant inter-racial

1

DOYS, his conclusion

-

(0]

Ly
by
H

ersnces ares vresent favorling nesro

-3
[P
d>es not hold true for nerro and white elementary cirls with
respect to the sare factor shown in Tenle Y XV below wnere a

sig1ificance level of 20 makes its appearsnce,

TABLT XMIV

Tumber of Defective Jonsonants for “eyro and White

Elementary Roys with Dvslalia

lerro Coys “hite “oys
ean y Signir,
“actor ' ean "o, Y ‘'egn Yo, Diff. t*¥ d.f. Tevel
Def'ective
Tons., 20 2.6 hi7 % 49 -1.3 2465 75 173

jead Table ¥XIV in the same manner as Table XYXIIT, ex~
cept that the mean 1s intervreted in the lisht of number,
rather than rionths.
" See footnote to Tahle TTT.
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TABLE XXV

of Defective Consonants for Yegsro and Yhite
Blementary Girls with Dyslalis

“umber
Signif.

egro Cirls “hite firls
Vean .
“actor T _T'ean Yo, Y Meagn Yo, MTHEP, % defe ILevel
efective
~ons. 20 2.0 15 2.8 -.8 1.31 33 207
Interpret this table on the same basis as Table YXIV.
“ 3See footnote to Table ITT.
Jiscussion of Results Acquired from Chi-Square
Distributions
ICAL WACTQOR3 OIF GROWTH AWy DEJRLOPYIYT., To
N¥XJVI that the
hy-~-

SRLFHYS
the results presesnted in Tabls Y
ne acceptance of the null

U significance Jjustifyvw
pothesis stating no significant differsnces exlst between
e ro and white elemsntary boys naving articulatory daifficul-
and welght nis table shows that
"ith

es with regard to heirht,
for heifht the value of chi-sgusrs is equal to 5951,

+
v _L
TARLL 22777
Summary of Data Relative to Otner rhysical “actors
cf Growth and Jeveloprment for Yegro and “hite
Ilementary Poys Having zrtlculatory
Handlcaps
> Signif.
Zlassification X _G.f,. lLevel
Heignt 5.951 2 154
Weioht NI Ne 2 92
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thres deprees of frecdom, the sicnificance level is estab-
lished at 157. The other factor is to be read in the sa=x WaYT e
Tt can be observed in Table YTII that a mesn differ-
ance of 9,5 months for height age exists between the iean ages
of' megro and white elementary boys naving articulatory handi-
caps. This fiInding tends t5 corroborate the significance level
of 157 reported above in Tahle X¥/T suggesting that some doubt

can HDe cast upon the proposal of no relationship. Renad this

table in the sarme waw as Mable XT¥,

TABLE YVN7JTI

ean Yres for Cther Fhysical Tactors of Crowth o-d
DJevelopment for “esro and T hite Wlementary
Povs Havine ~rticulatory Tefects

- e T e e L . - S i ottt = e

leyro Tloys “hite Zoys
Tlean Age ean Age Tean
"actor T (months) o (months) 21ff,
‘elght ‘
Ace Z 0 11l .5 L& 10l..9 2¢5
‘elgoht .
Age 30 111.% s 110.0 1.3

“he factor of ¢rip appears to pressnt another voint of
visw. It can be observed in Table ¥X7ITI that a significance
level of 1.5 has been establishsed for this vhysical factor,
wnich tends to cast considerable doubt ugon the major null hy-
pothesis involved. Fowever, fron s statistical roint of view

it 1s not wnossible to concluvde that a significant difference
exlsts,
Figure V 2nd Flgure VI from wnich the dzta for grip

age was abstracted s2v he found below,.
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e can note for whlte bovs having articulatory de-
fects the obeserved frecuenclies tend to be lowver than the
expected freouencles in the upper norm ranges, 2rd that the

~bgerved frecuencv l1ls higher than the exvected frecuencv in

the norm range less than 0.50. In the case of negro boys with

sorders of dvslalla this finding 1s just reversed. This may

L
-

be Interpreted that if larger cample sizes were avallable, &

0
[

zniflcant relationship might be found favoring nezro bovs

raving defects of articulation wlth regard to grip.

TABLE XXVIII

Summarv of Chi-Socuzre Anelvsis for Grip of Hegro
and “Whlte EKlementarv 2ove with Dwvslalila

Torms Mlegro 3ovs “hlte Bove

SA

CA Cbserved f Zxpected f Cbgerved £ Exgoected T

21.10 3 2 5 5
1.C0-1,10 7 4 3 o)
0.90-1.00 7 4 4 7

£ 2.90 13 10 34 20

e = 10439
defe=m= 3

Slenif. Level = 1.5%

“Table 1s to be read 1n the same wav as Table XIV.
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A study of the data iIn Table XX1X males it apprarent

tnat there 1s a substantial mean difference of 16.5 months.

cere o a;aln the evidence tends to suprort the results obtained

“rori the mathematics of chi-sgquare indicating that some doubht

ca:; he shed uron the null hrpothesis inferring no relation-

si.1n between defective articulation 1In negro and white elemen-

taryv bovs and gric.

TARI = YMIY

3

Tean rip fpes for Slementary Bove aving Deviations
of Articulation

- e ot

White R.ovs

legro Bowve

Tlean Ags ean Lge Tlean
asctonr 7 (months) T (montns) Difrfr.,
rin Are 50 2967 78 RE.Z 1605
gad Table YIIX in the same manner as Tavnle ¥Y7IT7T.

Comparison o the availavle datas for ¢r

cro and wnlte elementery

[at

and welsrht 1in ne

of srticulstion showed no siyniflcant differences, The flg-

ures from whicin these results were obtained were not included,
az tre writer 4id not feel they would shed further light on
and interpretestion of the data., Tahles XXX

f-do

on

11 Q
scvse

FJ.

the 4

and XX¥T below pregsent a surmary of these results,




TABLE XMY

Summary of Dats Relatlive to Nther Physical TFactors
of Crowth and Development for Yerrn and 'hite
Blementary Cirls Taving fArticulatory
Handlcamns

Sipnif.,
Slassification e d.f. Level
“rig 2.%2% ] 13%
“eirnt 2,75 2 18¢
st 1.8 % 68

——— e - —_ —

~ead tesble in the same manner as Table X¥X7.

TABLE XMMT

ean Apes for Other rhysical TPactors of Growtn and
NDevelopment for Yeuro and hite Rlementary
“lrls Yaving Articulatory Defects

YMeero Giris white Girsys
Tman Aroe Tean Age TTean

“actor o (ronths) M (:months) Diff.
Tir fge 17 57 o7 15 752 8.L

Teloht

Lre 17 11,0 15 109,72 lie7

elght

Lire 17 10% .5 15 108,01 -l eC

—— — .

4

Tiiis tabi; is to Dbe interpretedlih the same way as
Table ¥XIX.
Tt 1s immedlaetely seen that the significance levels
for the three factors of physical growtn and development in-
cluded in the last column of Table XXX are all fsirly high.

Also, the mean differences shown in Table X¥XI are all com-
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ceritively small. Therefore, it is felt we can safely con-
clude that there 1s little probability of true differences.
It is observed that handedness for negro and white
elementary boys and glrls displaying articulatory difficul-
ties presents no significant differences, as determined by
Lhe crii-square test. The data for thils fector have been re-
corded 1in Table XXXTT and Table X¥XITI. Both of these tables

are to te read on the sSame basis as Table Y.

Q"YX’T =

B ARSI

T[") L L

&3]

Analysls of ‘landedness for Wegro and “hite
Klementary PRoys witn Errors of
Articulation

earo Boys “"Mite Toys
> Simmif.
actor R1snt Left Rignt Left X def s Level
“andedness 27 3 z8 10 1.56 1 227

TABIE XXXITT

Analysilis of Handedness for YNegro and Thite
wlementary Girls with Srrcocrs of
Articulation

Nepro Glrls Jhilte Girls
5 Signif,
Tactor _Right Left 2isoht Left M Aef e ILevel
“andedness 17 0 15 0 0 1 995

A conslderation of sex differences indicated that
deviations of articulation occur uwore fregquently among negro

and white elementary boys than in negro and white elementary
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#lris. Thls concluslion 1is based upon several corroborating
findings that follow, Thirty negro boys were found to have
articulatory handiceps, compared witn seventeen negro girls,
lelding a sex-ratio of 1,74 to 1. A comvarison of forty-

eisht wnite boys with fifteen white girls set the sex-ratic
at 3.2 to 1. A sex-ratio of 2.5% to 1 was established when

the nmeasro and white boys were considered collectively and
contrested with the total number of nerro and white girls.
Tt s interesting to observe low the sex-ratio for

4

negrs and wnlte elementary Sovs conparsed witn nesro and woite

|

slementery ~irls coincides ver: closely witn a soveech survey

ompleted Ly Tallin (25) In 1216 in wulch he reported a sex-

ratio of 2.8 to 1, lioreover, the ratics calculated for negro
boys and girls having articulatecry defects, and white boys

tend to substan-

-
Ve
0]

snd sirls possessin. disorders of dvsla

-

tiate the findings of "orris (1%), Foole (23), and Root (25),
wno found ositive differences In favor of girls in the matura-
tlon of spesech articulation,

A surmunary of the chi-squere calculation of these data
ars presented 1In Table XXXIV below. This table reveals a
sienificance level of 15., wnlch 1s fairly high. Therefors,
it becomes necsssary to accept the hypothesis stating that

n2 assocliatlion 1is present between race and sex amcng elemen-

tary ne;ro and white bovs and girls wit articulatory handi-

Q
i)

™ g
1o~ e
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TABLE Y¥XIV

Summary of Data Relative to Zex-ratio for Tegro
and “hite Chlldren with Articulatory Deviations

Yerro hite
seX “served £ Ixrecte f “"bserved f TIxpected f

oys %0 25 el L8 I e 6

Glrls 17 17.6 15 18.0L

Slenif. Tevel = 157

"able reads: The observed frequency and expected fre-
quency for negro boys having dyslalia are 30 asnd 23,1 res-
vectively. ‘The numbers L8 and lL.5 represent the observed
and eXpected frequencies for white boys. The same procedurs
is utllized in readin; and intervreting the frequencies for
~irls. "Te velue of chi-squasre is calecvlated to bhe 2.10.
ne derree of freedo: zroduces a sisnificance level of 157,

lso wortiwilile to observe ow tese results
favor the posslbility of a direct associstion between sex
and tre incidence o1 Iinferior articulation.
TRITTAY W TIoRE T o T S LT T, An ex-
SRR

anination of the date displayed In Tabhle XXXV and Table X¥YVT

voints out thet there is no sirmificant relationships between

]

o and wnlte elementery boys and glrls and intelllgence,

D
D

reading, and aritmetic.
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TABLE XXX/

Surmary of Results Relative to ''ental Tactors
for Yegro and "hite Zlementary Roys with
Articulatory Defects

~ Signif.
“lassification e Aefs Level
“atellirence 1.971 % 60 :
il 2 o~ @] . - =
teading 2o e L5
Lritimmetic 0 1 99%
Jable is to be interyretad on Lies cg e besis os Table
K
TABIL MENTT
Surinaly of Results Relative to “‘ental Factors
for “lerro and "hite Tlementsrv firls with
“rtlculetory Defects
; . o 31mmif,
loastf ontion T Qef e Ievel
“mte2llicences 511 1 05
<zading 0 2 3G
ritmmetic 0 1 STo

Tatyle is to be read in the sszne manner as Table NV .

A ranpe of L5Y7 to 997 is revealed in Table YXXV and
sable NXXTI, in resipect to significance level. ‘hese lsevels
are definitely hipgh and tend te dispel any rossibility for

the existence of substantial significant diferences. Tt is

ITs2lt trese data are indicative of tie real situation and

that larser sample sizes would not anpreciably alter these
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conclusions, fvrther, it snould be pointed out that the

mean dlfferences found for the samples represented in Tables
CNI/IT and MVIWITI very definitely substentiate the chi-sguare
indicating hipgh significance levels. he latter men-

tioned tabnles follow and are to be read and Interpreted in

the same manner as Tabhle >¥.T.

JEBLY NVYEIUI T
ean Lres for lentsl Factors of Srowtih and evelonment
Tor Tlerron andl hiite BElementary Tove cssessing
wwvelalia

Tarro Tovs "hite Towvs
can \re zan nL;e Tean
cctor i (monthns) T vontnig ) Jiff.

‘ental
E£8 TO O7-P 18 G"J.l 1.7

frithmetic

e 1c1.k 21 L107.

()
(B0

CARTE YVVUTTT

e2m Agres for “lental ¥actors of Crowtn and Development
for Yerpro and "hite XZlementary Clrls Fossessing
Dyslalia

—— et e e - e - v e v e mimm 4 s = e —— -

fTegro Girls “hite Girls
‘ean Age ean Age “Tean

ractor o (months) . _ ¥ . ___(months)_ . __ Diff,

e - ———— e . .t

“ental
REA 17 8648 15 0% 41 -1.3%

Readlng
Ape 17 9lL.5 15 97.8 ~%e3

Srithmetic

Aze 9 B 101.3 Do 109,.5 -8.3
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The results analyzed in thle sectlon fail to bear
out investigations made by Sunne (31) and dsrrett (H6) pos~-
tulatling that negroes on the average rank conslstentlvy lower

than vwhites on tests of mental abllitv.
CCCUPATICNAL GROUP DIFFERENCES. The mathiematics of

chl-scugre ponint up significance levels of 13% for negro =nd

white elementary bovs with articulatory deviatlions and 40%

TABLE XXXIX

Paternsl Occupations for Hegro and white Elementary
Bovs and Girls with Handlicaps of Articulation

ﬁegro Bovs Whilte Bovs lNegro Girls White 3irls
Cccupatlonal
Class N N N N
I n 1 o 1
II o 4 o o)
ITIY 5 S 1 2
Iv o) o 0o 0]
v 4 10 & 5
VI 12 19 8 3
VII 8 4 2 2
X2 = 5,772 for Bovs X°= 2.88 for Girls
defesx= 3 Qefe =3

Silgnif. Level = 13% Signif. Level = 40%
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for negro and white elementary Elrls possessing handicaps
of artliculation for paternal dbccupatlons. Here mgaln, the
slgnificance levels sppear to indicate no relationship be-
tween paternal occupation and children possessing articula-

tory defects. The data for this headlng are presented in

Table XXXIX.

In order to conduct a more comprehensive analvsis
of the avzllable data in this gectlon, the variable of sex
was disvencged with in Table XL. A studvy of thne frecuencvy
dlstributions in this tsble reveals a noticeable tendency

for the children investigated to fall in the lower three

occupvational clzeses,

TABLE XL

Paternal Occupaticne for Ilegro and uhite Elementary
Children with Yandicaps of Articulaticn

Negro White
Children Children
Ceccuvationsl
Class N N
I o 2
I1 o]
IIT 6 11
Iv o) o
\'4 10 15
VI 20 22
VII 10 6
X2 = 7.886
defo= 5

Slgnif. Level= 17%
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The significance lesvel of 179 revorted for nesro and

wihite elementary chlldren grouped together in Table XL tends
P Lo throw some doubt upon the major hypothesis involvaed. How-
2ver, here arssin 1t 1s not possinhle to rejasct the hyrothesis

o tne bDasis of the statistical evidence.




Chapter V

SUMNMARY AND RECOMMENDATIC!S

This 1nvestigation wae undertaken to determine the
ivportance of various growth and developrmental factors in the
maturatlion of sveech articulstion for elementary cnildren in
*rades one through six.

A secondarv part of the studv vaoe concerned with
2 comparlson of 2rticulatorv handicapped negro and white
slementarvy children in order to deternine similarities and
differences in selected srowth z2nd developmental factors.

i'ore svecificz2llv, the research was concerned with

thie relatlionehip of nhvsical, mental, 2nd environmental

varisbles to a2rticulation. Relst've to the phvsical conditions

2f tne children, such fzetors as snset of I'nlding head up,

t of walking,

M

dncet . of eltting a2lone, onset of crawling, ons
onset of talking, onset of voluntary control of bladder,

eruption of first tooth, handedness, sex-ratio, grlip, height,

and welght, were investigeted.

From the mental view point, the following factors

vere lnvestigated to determine their posslible effect upon the

maturation of speech articulstion: (1) intelligrence,

(2) reading, and (3) arithmetice.

Paternal occupation vas used 2g an index of broad

88
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environmental or soclo-economic differencese.

A clinical analvsls of one-hundred and ten elemen-
tarv children having articulatory deviations was made and
evaluated statisticallv. A corresponding study of one-
hundred and ten elementary children possessing articuiatory
vatterns within the normal range was also made to determine
what factors wvere common to the two groups and what factors
differentlated them. These two groups were compared by
utililizing the t-distribution of the difference between means
and the chl-scuare statistical technlicue. An Iinter-racial
comparlson using the above named statistical tests vas also
made to determine anv significant growth and develoovmental

differencee 1n negro and white elexentarv children with

articulatorv handicaos.

Summary of Findings

The relatlonship of various phvsical factors to the
maturatlion of speech articulatlion were evatuzted with the
foliowing significant results:

l. There were no significant phyvsical differences
noted for elementary pnoys and girls with a.d without articu-
latorv defects, 1n respect to onset of nolding head up, onset
ot crawling, onset of sitting alone, onset of walking, onset
of talking, onset of voluntary control of the tladder,

eruption of first tooth, grip, helght, welght, 2nd handedness.




2e. Low signiflicance levels wers found for onset of
nolding head up, onset of sitting alone, e¢rip and handedness
for boys wit:i and without articulatory defects. Tnhnis find-
Ing tends to surrest a relationship betwsen defective artic-
ulation and these factors.

Z. The factor of handedness for elsmentary cirls
with and with»H>ut disorders of articulation showed a low sig-
nificance levael, which terds t»>» cast some doubt unon tne null

.

~wmothesis inferrine no relationshir ton 3rslalia,

ng feor elementoers hovs with defective ar-

e cd
ticulston tended to e ~“irnher for the factrrs 2L onset of
Roldine gad v, cneet »f crawlinge, onset of sltting alone,

onset of wallkin;, =2nd onset of taliing, tnan for boys heaving
sreec: within t-e normal rance, "his was not trus of vo2lun-
S5e Tere 1s som2 reason to believe that the low
sicnificance leval establisiied for bors naving dyslalla with
regard to onset of holding head ur denotes a yrobabnlse sig-

nificant differenca,

6. To signifilcant difference was observed for on-
set of rolding head ur for girls tavine Inferior articula-
tion.,

Te “Tesro ani white elementaryr hovs and girls »os-
sessinec articulatory devistions showed no significant 4if-
ferences for onset of crawling, onset of walking, onset oFf

alzing, onset of erticulator- defect, eruption of first

ct

tooth, and number of defective consonants,
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8. Feal differences seemed to exist for onset of
sitting alone, voluntary control of the bladder, and number
of defective consonants for boys with articulatory difficul-
tiesy In so far as tne data are representative of the &LHrue
situatlion. The significant differences noted favored negro
Doys in the case of onset of sitting alone, and white boys
for voluntary control of the bladder and number of defective
consonants,

S. The means for neoro Dovs wit=n dvslalia for onset

I cravliinc, onset of sitting alone, onset of walking, onset
cf talxing, eruvptlon of first tooth, and number of defective

consosnants wers lovwer than for white boys similarly afflicted.
10. ¥or grip, nesro and white bovs prossessing handi-

cars oI articulation revealsd a sirniflcance level tending

to roint ur a possinhle difference. A larger sample size
mignt nave 1ndicated this rrobable significance more defin-

telye.

1ll. The levels of sicn!ficance justify the acceptance
of the null hypotnesis Iinferring no sirnificant differences
between negro and wnlte bovs having defects of articulation
in regard to helehit, welght, and handedness.

l2, Oriz, height, weight, and liandedness for girls
axhiblting articulatory disorders showed no significant d4if-
fersnces.

13. The evidence presented in thilis study favors the
posslbillity of a direct relationship between sex and the

maturation of defective articulation. This was substantlatsd
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Wil negro end wihilte girls were contrasted wits nesrs send

wite Torrs, resulting i a sex-ratis of 2% bovs to 1 cirl.

M,
)

A ratld of ls7¢c to 1 was discovered for the necroes snd =,

t> 1 in cthe caese of tihe wiites. newever, the mathiematics
>f chie-sguare denoted no sirniflcant relationsnipr between
s2X and tne occurrence of Jdefectivs articulation.

“rom the mental factors thiat wers Investicated to
ascertain Trelr bDearinc- uron the maturati-on of defective sr-
tlevlation, the “ollow!inys findinecs were shitained:

le Intelligencas for toys and rirls navinag articula-
Tionm within tihe nmormal rance was st s consilderabvly lzsher
l2vel e Tie Intelligence Ior Tors and girls having defsc-
Tive srticulatl!on,

Ze 0o amssoeclilation was found for reading In negro and

- S e . - S 3 - . T e - <3 - 3
vIte Tors rmaving dyslalice disordevs. Zowever, a low signif-
s - - - ] . o~ P, AN s - - ) T o = Ym 3
tcence level tends to cast some doul't uton the nyrotiiesis ine-

tually reisct it. Iarger samils

o
{
¢
ct
3
O
ct
o
)
o]
o
m
ct
O
4]
Q

sizes mizgnt 1ave revealed a significant relationship. Also
larcer samcle sizes mipgnt have further indicated the tendency
I'2r Doys rossessing normal artlculation to have higher read-
ares tian bovs having discrders of dvslalia.

e Arithmetic for bors with and wilthout articulatory
deviations displayed no relationshivn, ™ the other hand, =a
low level of significance tended to shed d-ubt u»non the hy-
vothresls Iindicating no association.

L. It was found that negro and white zirls with

and without articulatory handicars vresented no significant
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°3

differences for reading and aritimetic,
5¢ The faectors of intellipgence, reading, and aritn-
metic were not significecant for boys and glrls having handi-

-

caps of dyslalia,

In order to> determine the role of the environment
as an etiological factor in the maturetlon of defective ar-
ticulation, paternal occupations were studied with these
gsulta:
1. Thildren with and without articulatory diffi-

cultles showed no significant differences for paternal oc-

cupations. These data are not confirmatory of previous re-

Searcn.

2o Inter-racial comparisons indicated no relation-

ad

shin between paternal occupations and cnildren possessing

articulatory defects.

Some Tentative Tonclusions

As a result of this study of varisus growth and
developmental factors that could influence the maturastion
of speecn articulation, certain conclusions and recommenda-
tions for further study are presented.

Cn the basls of the evidence presented in this re-
port it 1s reasonable to conclude that a positive correla-

tlon exlsts between the factor of low intelligence and the

Incldence of articulatory disorders. Thils no doubt can be

attributed to the fact that a child possessing a good in-

tellectual cavacity has superior powers of critical ob-
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servation, ~f sseing reletions, and of crasring meanings,

whicr could assist the nstural and unioldiag desi.n of nais

acceptavle natterns of articulation i1s a resultant -7 ais
superior 1Intelligence, or whether tie 1la
1s supsrior articulstory develowvments. ine findings of this

1
IMEEIS

[ 1Y

¥

a def

w
e
w
H
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a1
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investigation do not render & vall:
its conclusion i this resiact.
ilgorders occur wmore frejuently among

slementar: malss than among elementary femnalss,

quence, rate, and ratterm of rrowt: and devslopment in ele-

1lldren,

¢]

mentary male ana female

nai occupation 1s not related to

t
®
'y

Jne factor of va

tne occurrence of articulatory ‘leviations,

wlementary childre- avi modlcn s ol articulation
d> not aisvlavy siinificant rowt A ‘evelo uiental differ-

ences wnen comrared with elementary chiliren rroducing con-
Sonants within the normal range, w1t . tihe sxecertioa of in-

telllcence.

i penesral, nexro elementary cnildiren having ar-

1t

tlculator: aefects show comnparable inatterns of srowth and

desvelopment when examined with whilte elementar:y ciildren

sinwilerly alfflicted.
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Recommendations for Iurther study

e followins recommendations for furtner study are
deemed worth consideration:

1. it would be desirable to have the problems
stirdied 1n this Investigation submitted to further experi-
mental verification, It would be well to have a larger
samwling of scnools and to extend the basic rarts of tne
study over a grade range wnich would include the Junior
hign school period.

2. Research shdould be contlnued further 1in regard
to Intelligence 1in children having defective articulation.
'8 artliculatory develcpment seems to be so closely related

to the maturation of intellice nce, childrern might be ob-

servad cocver & rerfod of several yerrz In order toc ascer-
taln worc conelusively thet nmental ceficlency 1s cone cf the

major grovtl snd Jdsveloimental fechors

fation as Iudicatel, a nwaver

verating successively or sinmultaneously

to interfere wit': the maturation of acceptable ratterns of
grecec: articulation in childrern. erefore, the problem for

tre fubture reseamrch tudent Is not to isolate the one or two

elzrments cauvsing defesctive articulation, but to find what

tactors are precipitating the inhibitions of the articula-

i

tory process, snl what growth and devel ocrmental factors sre

ontrivuting to its contirual retardation.
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lle There is need for a more extensivedsinvestigation
of the relationship of race to different factors of growth

and development and the maturation of speech articulation.
5¢ It probably would be worth-while to further in-

vestigate the relation of sex differences to the maturation

" Zefective articulastion,

A

e & real contributlon might be made by conducting

si=iler study vtilizing the longltudinal method of re-

2zrcn, rather tran the cross-sectional =metiod emcloyed in
“urther researc™ of readirgs disability and its
ralationsni. to Jefective articulation would he valuable.

B. Tventually there will bhe a very dsfinite need

I a2 study which will review and integrate the findings of

[Ty

and develormental investications relative to the

eecr artlceulation, and which will coffer

lizations based uron scisn-

o

breoal interpretations and gener

‘here are doubtless many obher guestions related

ous srowtir a0l develormental factors to

IJu

o the role of var
the maturation of articulation, investigation of w!

e of nwuelr value 1n enriching the [ resent store of knowledgye

aoout {ielr Influence in effectiny the satisfactory devel-

ooment of articulatory nstterns of sveech, It is the pelilef
of the writer that a series of studles extending the ,resent

Investigation alons lines indicated above would malte ultil-
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mately very significant contributions to the flelds of chila

growth and development and speech correction.
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APPEUNDIX A

Supplementary Tata for Chapver 11T

“he following tables contain the primary data used
in the chi-sguare caleculations reported in Chapter III for

elementary boys and girls with and without articulastory

dsviations,

Comperetivs Table of Crip for 3lementary
Boys witn =and witnhout ‘riticulsitory
Defects

oo rIT o TTITs Do = == P g alionl oo fmapegon g guipyeldofintio il tbebiotin
Nores Boye tweving frticulatory Towvs witiry TTormal
Jaf'=cts ‘rticulation
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— B ; , L .
ol BNESRS Shtas i lpected I yserved I Sxnsetsd

T i it et e et . e pe w8 Swn it - —

>1l.1C 7 10 12 9
l.00-1,17 11 1z 15 12
e G0=L 00 11 g 5 8
£ OG0 )g,C) Loz L6 18

e =] =)
X - Ll,o()/‘i‘
Uiinif, Tevel = 187

et e e e iy s e e e e A v - e n w e e o e
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TABL- 2

Comparative Table of el ht for Tlementary
20ys with and without Articulatory
Defects

——— e —_—— —
W T = e mcam b4 m e e e v im e o am oy - n—— o om . =

Tomas 20ys daving Articulatory “oys with Yormsl
Def'ects Articulation
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SABLY 3

N

Comparative fable of Jelphit for Tlementary
) A

Poys witnh and without Articulatory
)afects
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2 1.10 25

st e
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\O

52 28
1.00-1.10 18 16 15 15
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TLRLE L.

Comparative Table of Arithmetic for wlementary
Boys witn and wilithout Articuletory Defects

———— e+ g e s e e —

‘Torms Soys Maving

¢ Articulatory =oye witih Tormal
efects %

rrticulation
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imif, Tevel = 18] |
RN 2% B
Swmnary 2f Oata Leglative to Feading for
Llementary Tirls with 2nad withnout
Tvslalia
Torms Gilrls =oving Articulatory “irls with Mormal
vefects frticulation
A
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TABLE 6

Swnmary of Data Relative to Crip for
Elementary Girls with and without
Dyslalila

e o ctap = e o g v m ——— — eae
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MTorms Ciris Yaving Articulatory Glrls wit» Tormsl
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TABRLE R

Summsry of Tats Relative to “eight for
Klementary nirls witnh and without
Dyslalla

“orns Girls Maving Articulatory Cirls with Tormal
Nefects Articulation
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APPEWTDIX

Supplementary Data for Chapter IV

e primary data recorded in the tables below form

tihe bases of the chi-sguare calculstions presented for thne

Inter-racial comparisons found in Charter IV,

TARLE 1

Analysis of Intellirence Tor Terro and ‘hite

Zlenentary “oys with Articulatory Tandicaps
orms Tepro ovs hite Roys
MA
CA Ooserved f  sxpected Observed f xpected f
> 1l.10 5 5 3
l1.00-1.10 12 10 L
0eD0=1,00 10 12 S 7
< 0.90 21 21 1l 1k
X2 = 1.971%
deffe = 3
5iznif, ILevel = 607
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TABLE 2

Anslysis of Reading for Negro and 7hite
hlementary Roys wilth Articulatory Handicaps

Tormas -fegro Roys “hite Roys
24
CA Cbserved f TLxpected f Observed f IZxpected f
> 1.10 2 0
1.00-1,10 7 ? 6 6
0.90=1,00 21 18 8 11
< 0.90 18 21 16 13
X2 = 2.0
A.Te = 2
Signif. Jevel = 153 _ o
TABL™. 3

Analysis or Yeilrht for “egro and “"hite
Elementary Roys with “rticulatory

Tandlcaps

Morms Terro ioys hite Roys

HA

Ch Obsarved £ Ffxpected f Observed f Expected f

>1.10 13 17 15 11
1.00-1.10 9 10 7 6
0.90-1.00 1L 11 3 6

< 0.90 12 10 5 7
ve

X< = 5,951

Adef'a = 2

4

Slgmif, Level = 1535
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TARLE |

Analysls of "eipght for Negrro and “hite
Blementary Roys with Articulatory

Hendlcaps
Morms Tepro Toys ’ "hite Foys
A
CA Observed f i©xpected 1 Chserved f ixpected
> 1.10 15 16 10 9
1.00-1.10 11 10 5 &
0.90-1,00 15 15 9 9
< 0.90 7 7 3 6
X2 = 02
defa = %
Signif. Level =92¢% L L o
TABRTT 5
Analysis of Arithmetic for Negro and “hitse
zlementary Roys with Articulatory Fandicavs
Norms Yegro Toys "hite RBoys
AA
CA Observed f xpected T Nuserved £ HExvected T
2 1.10 1 0
1.00-1,10 2 8 0 6 .
0.30-1,00 5 6
< 090 13 13 10 10
X2 =0
def'e = 1

Signif. Level = 997
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TABLE 6

sSummary of Data Relative to Intellipence for
Terro and Thite Elementary 0ilrls with
cars of Articulation

Norms "'egro Cirls “hite (irls

N

A

C Ohserved T “xvectesd fF Coserved £ Txpected

> 1.10 2 1
1.00-1,10C 3 & 1 10
CeSCm=1,00 L 7

<o .8 T
e o= 511
sl o.f. = 1
2hyndf, Tevel =LBo

TEBLL Y
surner” I Deta FHelatcive to Readine for
Tesro and hilte Zlementary Cirls
with Tandicaovs of Articulstion

Toris Tegro Mirls "™Mite Cirls
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Ca Joserved T uxpesctel I Observed I ixpected f

> 1.10 2 0

5 >

1.00-1,.10 3 5
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< 0.90 I L 6 6

Sirnif. TLevel = 997
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TABLTE 8
Summary of Dats Relative tc Grip for “egro

and .‘hite Elementary Cirls witn HYandicaps
of Articulation

“Torms Megro Cirls “hite Girls
!

GA

TA Observed f ixpecte? f  Observed f iLxpected f

2 1l.10 0 2
1.00-1,10 1 5 1 5
0e90-1,10 2 n

< 0.90 12 10 10 12
e = 2.%%
defe = 1
S51gnif, Level = 137 _ L

TABLY 9
Summe ryr 0 Data Kelative to Height for
Tefgro and ‘hite f®lementary Cirls
wilth Handicaos of Articulation

Morms exro CGlrls “hite Cirls

HA

CA Observed f Expected f Observed f fsxpected f

> 1.10 5 7 9 7
l.OO—l.lO 5 5 6 6
0.90~-1.00 2 2 N

3

< 0.90 2 0
.2
X< = 3,475
def, = 2

Signif., Level = 18%
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TABL® 10

Swmmary of Mata Relative to “eight for Megro
and "Mite Zlementary Cirls witn Handicaps
of Articuvlation

“orms i Fééro Girls‘."_hm“’Amﬁ.:;;te Cirls

;&

CA Ohgserved £ ixpected Jbserved f 4xpected T

2 1.10 5 5 6 6
1.00-1,10 = 2 2 3
0,90=1,00 3 L 5 i

< 0.c0 J) l, I L

oi;;_—:,nif, Level = 080

TABIw 11

summary of Datse Relative to Arithmetice for
fegro and Thite Elementary cirls with
Handicars of Articulstion

Yorms fégro Cirls hite Girls
AA
CA OBferj?d f dxpeected Onserved f “ixpected f
> l.10 1 0
1.00-1,10 1 L 0 5
0e20=1,00 2 0
< 0.90 z z L Iy

def's = 1

Zilsnif, Tevel = 999
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APPENDIX C

Speech Correction Questionnaire

Vpellantl School District No. 1 Fr.
Willow Run, Michigan

~ame of student Age Sex Date
Birth date Telephone
Street address Clty State

CASE HISTORY CF STUDE:T

At what age did vour child sav hls first words

At what age 414 vou hecome avwere of vour child's speech
defect

3lve relationship to all mewbers of vour child's innediate
famlly and blood relatives who hzve ever had defective
sneech

At what age 314 vour chilad gain voluntarv control of the
bladder

Zdow old was vour child when he first: held head up

cravled salt alone valked

which hand does vour child use now for wrilting

throwlng a ball iias he ever been changed

At what ag2 314 vour child cut his first tooth

FPather's occupation (be specific)

Information given in this cuestlionnalre will be trested
confidentiallv.
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