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average person to understand such speeehj those who are thorough-

ly familiar with the speech of the deaf learn to understand it.

The lack of knowledge of the natural rhythm In speech

Is on© of the determining factors in explaining the pro^ssive
increase in the length of tine taken for the groups of subjects

in s asking the paragraph. (See Table 5.) Many of the deaf

subjects took more than twice as long as did the normal sub-

jects to speak the same passage* There are at least three

reasons for the existence of this wide variation of time.

The first is the fact that they do not possess a natural rhythm

which tends to swing their speech along at a more or less

natural rate of utterance. As a ratter of fact, the majority

of the totally deaf possess no speech rhythm, natural or other-

wise. Their speech may be characterised as arhythmlc. There

Is no Inflection on the word or phrase that should be stressed

and the sentence ends in the same tone of voice in which It began

there is no Inflection of voice at the end of the sentence that

would show whether or not it was a statement or a question. This

makes for extreme monotony of speech. The lack of the normal

speech rhythm found in the extremely deaf group Is due to the

fact that they have not hoard normal speech and therefore can-

not imitate it. Tills does not mean that they cannot be taught

the normal rhythms of speech* Rhythm is primarily a matter of

grouping of movements about a main movement which is the accent,

and is not primarily a matter of sounds. The fact that subjects

who became deaf after they learned speech still retain a \omal
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apeoch rhythm in spite of the fact that they do not hear

sounds la evidence of this. Systematic rhythmic drills from
the very be.-innin

;
of speech development In the profoundly

deaf child would ten ! to build up the rhythmic patterns of

speech in spite of the fact that the sounds could not be heard.

The second reason that may partially explain the slowness

of the speech of the deaf lies in the method in which their

speaking vocabulary has been built up and the way in which they

have been taught to pronounce words. Kew words that are ;?ven

to the child to add to his growing vocabulary are introduced

as isolated words and not given in connected language. Since

the words are taught by thenselvea, when the child attempts to

make a sentence out of t: ose words the result is that each word

turns out to be a phrase in itself. It is a fact that In nor-

mal speech words rarely if ever occur alone. They are all part

of a sentence pattern that go to make up a complete thought.

The implication here is that the child might better ae<rtire

fluent speech if he were taught that each word is but part of

a rhythmical pattern and new words wore introduced in connected

language rather than isolated units.

A third factor that might explain the slowness of the

speech of the deal is the costion method followed in teaching

the child the pronunciation of words. All of the elements

are tau^t separately. They ml Jit better be taught in combi-

nation with a vowel; a combination that will later fit into a

word. The suggestion Is that where possible the syllable be

taught as a whole and not in parts as is the general tendency.
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The old method sokes the child conscious of the fact that the

word that he Is about to pronounce ie a difficult eoafeination

of consonants and vowels, each element demanding a modification

of the tongue, Hps, or some other or -an of articulation rather

than as a group of syllables* Following the old method, the

natural tendency is for the ch'ld to speak with great care,

very slowly, drawing out each vowel an unnatural length of time.

The releasing and arresting consonants In words play an

important part in fluency of speech. If a child is to be

taurht to speak fluently he must be taught the difference be-

tween these two consonants. The consonant chart, as used in

the majority of schools for the deaf, does not discriminate be-

tween these two types. They teach only one kind and that the

releasing consonant. The differences in the function of these

two consonants are as follows: The releasing consonant starts

the syllable. In the releasing consonant the preerrire is built

up in the mouth and Is released as the mouth opens for the syl-

lable puff. At the end of the syllable the arresting consonant

or the consonant that ends the syllable blocks the breath flow,

the pressure backs up and assists in arresting the syllable move-

ment of the chest (0) and (10). It is essential that speech

teachers recognize the part that these consonants play in making

for fluency In speech. The consonant charts display only one

type of consonant; the releasing type. Consequently, when a

child says 'cat 1 he releases the final *t» in an explosion.
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That Is, the »t» becoraos a releasing consonant and an extra

syllable Is added. Hot being able to near his own speech,

the tendency is for the child to vocalize that final explosion

thu3 adding an extra syllable to the word. The word »cat* be-

comes »cat(a).« The following Is a typical example of the

speech of a very deaf boy and sl ows the extra syllables that

have been added to the si- pie paragraph that was given then to

reads (Each spacin
; illustrates a phrase as spoken by this

subject.)

"The cook(a) made a cake(a) ln(a) the
kitchen. The cake { a) was nacle ( a ) for
Mary. It(a) was her birthday. and{a)
she was(a) ten(a) years old(a). There
were ten{a) candles on(a) the cake.
All the children in(a) the class were
aaked(a) to eone(a) fee the party.8

The total amount of breath expelled by the four ;;roups

in speaking the paragraph is a very Interesting an! significant

factor in this study of tlic speech of the deaf. ( fee Table 4.)

These figures indicate a very uarked progress 've increase In

the amount of air used by the groitps hn speaking the paragraph

with an "ncrease In the amount of hearing loss for the .groups.

Another significant fact Is that althou^i there was a

progressive Increase in the amount of breath used in speaking

a uiven passage with the increase in hearing loss, there was

also a progressive increase In the length of tine taken for

speaking the passage. (See Table 5.) The essential fact to be

determined is whether or not this satte increase Is found when

they all speak the same len ;th of tints. The results show
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{See Table 6.) that nhen tine is held constant very little less
breath is uaed by the normal group than by groups A and 3, but
the average for Group c is greater by 26 mms. On the other hand
the deaf croup were found to use about the sane anount of breath

***** cjalet bathing as the normal group. (See Table 7.) The
exceptions to this statement are Groups A and B, which are not
homogeneous groups* (see ps$e 23*)

The above comparisons furnish some very interesting con-
clusions* The mean amount of breath expended for the normal

^roup in amulet breathing was 100.12, and the mean amount of
breath expended for the same group in speech over the same

period of ft** was 136.0 This indicates that over a ^ivan length
of tine ±he noraal goup do not expand any, r^ore ureath in quiet

breathing than they, do in speech* The deaf groups on the other
hand expend wore breath in speech than in quiet breathing. But

they expend comparatively little more breath oyer a given period

of time in speech than do the normal groupj a difference from

the normal by group C, the deafest group, of only 86 millimeters

for one minute* This fact should be of particular sl nificance
to teachers of the deaf. That is, that the deaf expend very

llttlQ
;
ore breath in epeec- over a.

fc
>lven period of time than

do the normal subjects* Actually however, they expend a great

deal more in speaking the paragraph. This is because they speak

almost twice as slowly an do the normal subjects. It remains

then for the teachers of the deaf to instruct the pupils to

speak with more rapidity and that defect will be eliminated.
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If the speech of the deaf could be speeded up to approximate
normal speech rapidity they would speak approximately the same
nunber of syllables with the same expenditure of breath as do
norraal subjects*

It Is not an impossibility to speed up the speech
deaf. A fourteen year old child whose audiometer tests show
her to have absolutely no usable hearing and whose history
shows her to have been deaf from birth was Siven special training
b; the writer and others in rhythm and luency of speech, ob-
servance of releasin

; and arrosting consonants, and special
work on ti*> correction of nasality. This work covered a period
of about seven months. Last year this ;irl spoke a nine sylla-
ble please in 5.2 seconds w?th a phrase amplitude of 22.0 mil-
limeters. The normal tiiie for tliat same phrase was 2.4 seconds
with a phrase amplitude of 10.8. This year, after a few months
of special training (not with this particular phrase) she

spoke the same phrase in 2.9 seconds with a phrase amplitude

of 3.4 millimeters. Both time and the anount of breath lias

been reduced until they fall within the normal ran^e for this

phrase. This at least is an indication of what might be ex-

pected if more emphasis is placed upon rhythm and fluency in

speech traininr;. At the same time, however, the "elenental"

defects are not to be neglected.
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SUMMARY

The kyraographic method was used to study the speech

coordinations of fifty-ei ht deaf subjects and fifteen

normal subjects. All the subjects were required to speak

the same speech material which consisted of a paragraph of

fifty syllable length. The records were measured for the

amplitude of the quiet breathing curve, the aisplitude of the

phrase, the number of syllables contained in each phrase,

and the average time taken in speaking the paragraph. Rates

were figured out and the relative amount of breath expended

by each subject in both speech and quiet breathing was com-

puted. The deaf subjects were divided into groups A, B, and

Cj according to their degree of hearing loss. Comparisons

were made of the results found between these groups and then

between these groups and the normal group. The speech of the

deaf group show the following abnormalities as compared with

the normal group| (1) extremely slow and labored speech?

(2) speech was accompanied by excessive expenditure of breath;

(5) abnormalities of rhythm; (4) improper function of consonants

with the consequent addition of extra syllables between abut-

ting consonants; (5) measurements showed an equal amount of

breath being expended by normal subjects both in speech and

quiet broathing over a specified period of time; (6) the deaf

expend relatively little more breath In speech than they do

in quiet oreathing over a given period of time; (7) the deaf

expend relatively little more breath In speech than do normal
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subjects over a Given period of tine. For this reason it is

essential that speech of the deaf be speeded Tip so as to

more closely approximate normal speech rapidityj (0) there

is a faiji positive correlation between the decree of abnormal-
ities and the degree of hearing loss. Subjects who became

deaf after having learned to speak normally have retained

nonnal speech coordination. This indicates that speech move-

ments are not dependent for their control upon the sounds

produced by them. The muscular movements involved in speech

by those children the have received residual training compare

more closely to the normal than do those who have received

none. !!any of those have been unable to receive anythin.

other than an appreciation of speech rhythm. Thin has been

sufficient to cause their speech to more nearly approximate

normal speech in nearly all the points oi abnormality that

have been discussed. Speech rhythm should be taught the

young deaf child from the time that he first enters school.

The methods that are now used in teaching the deaf to speak

appear not to be sufficiently adequate to develop normal speech

coordinations in tlie profoundly deaf. A clearer knowledge of

normal speech coordinations accompanied by a knowledge of

the abnormalities to be found in the speech of the deaf

would be of great aid to any teacher who is interested in

teaching the deaf child to speak.

Charles Rawlings,
Clarke School for the Deaf.
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TABLE I

R.S. 5 T7 Pu.n . 5
L.J. 4 p t*A .x . 7
g.s. 5 J.T. 5
m.h. 5 R.S. 9
L.C. 5 B.F. 5
Z.I.I. 5 5
E.B. 2 A .In.. 5
E .S • 5 TT

ii .W . 7
F.O. 3 ft.. . 8
B.P. 5 J.J. 5
P.P. 5 Y.J. 9
A.C. 5 Ii.Ee. 7
J.G. 4 R.P. 4
p.a. 3

AVERAGE TIUilBER OF PHRASES PER PARAGRAPH.

S\ri>3 . Ilor . SubJ. Group A. Subj. Group B. Subj. Group C.

G.A. 11 E.B. 9
H.D. 8 C.n. 9
I.R. 6 D.G. 8
A.P. 7 R.T/. 13
E.G. 6 P.C. 11
E.E. 5 O.U. 13
C.E. 6 A.G. 7
G.T. 4 J.C. 9
S.O. 9 L.B. 9
J.M. 7 S.B. 8

S.G. 8
TJ.P. 15
L.R. 9
S.B.
R.D. 9
j.n. 10
R.De. 11
G.B. 11
P.R. 15
D.R. 9
B.P. 10
IJ.U. 11
n. .. 8
J.I'c. 13
H. : . 5
H.G. 7
D.C. 7
8«C« 10
J.E. 7
D.D. 10
E.G. 8
J.I. 5

Av. Ro. 4.4 Av. Eo. 5.1 At. Ho. 6.7 Av. Ho. 9.4



TABL II

AVERAGE Hem OF SYLLABLES PER PHRASE.

R.S. 10 H.R . 9
L.J. 12 R.T. 7 *i

G.S. 10 J.'-'. 10
w• • 10 R.S. 6 A.P .

L.C. 10 H •! • 16
• • 10 C *1\ • 10 E.E.

E.B. 21 A.Li. 10 3.
E.S* 10 B.C. 7 C.T.
F.O. 17 R.D. 7 3.0.
B.P. 10 10 J.J.
P.P. 10 Y.J. 9
A.C. 10 IT .Lie. 7
J.G. 15 R.P. 14
P.G. 17

i^r s^r:

—

t
5 E.D. 6
6 C.R. 6
8 D.G. 7
7 R.W. 4
8 P.C. 5
9 O.W. 4
9 A.G. 8
13 J.C. 6
6 L.B. 6
7 S.B. 6

S.C. 7
W.P. 5
L.R . 6
E.B. 7
R.D. 6
J.R. 5
R.Oe. 6
G.B. 4
P.R. 3
D«H. 6
B.P. 5
E.W. 5
n.K. 6
J *I*c . 4
H«E« 10
H.O. 7
B.C. 7
B.C. 5
J.E. 8
D.D. 5
H.G. 7
J.L. 10

M—flu Iff tg Ioan-0.5 Hean-0.1 Ilean-5.0



TABLE III

AVERAGE TIME PER PHRASE *

I.~or. Sub_1. Group Am SubJ. Group B.
II »W. 3.4

3.2
:.ul. 'H W

r *F.
w
o.

H «S • K.R. 3. G.A. 2.9
L.J. 3.5 R.T. 2.6 E.D. 2.3
g.s. 2.4 J.T. 2.8 I.E. 2.5%* mjr

• • 2.0 R.S. 1.8 A.P. 2.3
L.C. 2*6 H.F. 4. E.G. 2.

2*3 C «R» 3.2. E.E. 3.4
6. A.M. 2*8 fi ft 3.5

• • 3. H.C. 2.7 C.T. 4.
F.O. 4* RmS>m 2. s.o. 2.
B.P. 2.3 J.J. 2.8 J •!.!• 2.6
P.P. 2 •

.

Y.J. 2.7
A.C. 2*6 1< .Kc • 2.9
T B 3.7 R.P. 3.

4.

juM. aroup C,

3.
E.D. 3.
CR. 2.1
D.G» 2.4
R.W. 2.1
P.C. 1.7
0.V7. 2.
A.G. 2.7
J.C. 1.7
L.B. 2.2
S.B. 2.
S.C. 2.4
W.P. 2.

E.B. 2.S
R.D. C.2
J.R. 2.4
R.De. 2.3
G.B. 2.1
R.P. 1.8
I>.H. 2.6
B.P. 2.
E.ff . 2.3
RV . 2.4
J.Mc. 1.8
H.r. 3.
E.G. 3.
D.C. 2.7
II .C • 2.3
J.E. 2.7
D.D. 2.2
n.G. 3.C
J «L • 3.

Av. T. 2.9 Av. T. 2.3 Av* T. 2.5 Av. 7. 2.12



TABLE IV

THE AVERAGE AMOUNT OF BREATH EXPENDED FOR THE PARAGRAPH
AS EXPRESSED IN MILLIMETERS OF PHRASE AMPLITUDE.

Sub 1

.

Snbl

.

UUUJ • \-*J. UUU ri • '-TJ. UUU L> •

rn&r- 4b M.L. 4£f . '.F. —$ST >—' •j.i • oo
R.S. 35 H.R. 53 G.A. 112 E.D. 73
L.J. 38 R.T. 68 N.D. 65 C.R. Q1?i
G.S. 43 J.T. 36 I.R. 54 D.G. <j i

H«Jf, 39 R.S. 75 A.P. 42 R.i''

.

L.C. 41 H.F. 29 E.G. 46 P.C. 99
Z.M. 43 C.R. 44 E.E. 79 O.W. 76
E.B. 25 A.M. 45 C.E. 68 A.G. 78
E.S. 61 H.C. 50 C.T. 38 J.C. 129
F.O. 36 R.D. 73 S.O. 68 L.B. 83
B.P. 40 J.J. 50 J.M. 65 S.B. 67
P.P. 66 Y.J. 60 3.C. 65viz
A.C. 54 . 0. 56 W.P. 136
J.G. 28 R.P. 33 L.R. 67
P.G. 28 E.B. 64

R.D. 78
J.R. 100
R.De. 7b
G.B. 73
R.P. 120
D.H. 71
B.P. 46
E.W. 77
H.K. 68
J .Mc • 126
H.F. 37
H.G. 49
D.C. 88
H.G. 113
J.E. 72
D.D. 78
H.G. 73
J.L. 58

Mean-38.36 Mean 51.49 IIean-58.33 Mean-77.28
S.D.-7.0 S.D.*16.0 S.D.-34.5 S.D.-63.0



TABLE V

AVERAGE TIME FOR THE PARAGRAPH.

SubJ. Hor. 3ub.1. Group A, :>ubj. Group B. Sxxbj. Grout? C,

H.W. 17 H.L. 16 p.p. IK w * . <tSO

R.3. 16 II .R. 15 PfiWW
L.J. 14 R.T. 18 H.D 18 C JR..w Mi •

0.3. 12 J.T. —• •
T.R. 15 A*/

14 R.S. 16 A.P. 1

R

L.C. 13 M.F. 12 e.g. 12 • »

Z.II. 14 C.R. 16 B.E. 17 • •

E.B. 12 A.M. 14 C.E. 21 2.x m\Jf • 19
E.S. 15 E.G. 19 T fl in
P.O. 12 R .D. 16 S .0 . 18 L.B. P0
B.?. 12 J.J. 1^— — s.n. 1G
P.P. 14 Y.J. 16 1°
• • 13 II •!% • 20 W.P. 30

j.a. 15 R.P. 11 L.R. 25
P .G • 12 E.B. 21

R.D.- • * 21

* «. • -V • 25
G.B. 23
P.R. 25
D.H. 24
B.P. 19
E.W. 25
U.K. 19
J.Uc. 24
II .P. 16
E.G. 21
B.C. 19
H.C. 23
J. • 19
D.D. 22
h.g. 29
J.L. 15

2o.2
Av. T. AV. T. 15«5 Av. T. 17.2 Av. T.

S.D. 1.6 S.D. 2.5 S.D. 2.9 S.D. 3.9



TABLE VI

THE AVERAGE AHOUBT OP BREATH USED IH SPEECH EXPRESSED TTTm^msram of phrase amplitude.
15

SubJ, Hot, Sub
,
}, Group /

i .... 162 M.L. 190
R.S. 133 H.R. 180
L.J. 187 R.T. 265

200 J.T. 126
U.K. 105 R.S. 320
L.C. 184 H.P. 125
Z.L!. 168 C.R. 171
K.3. 120 A.:'. 210
E.S . 240 n.c. 154
P.O. 180 R.D. 300
B.P. 200 J.J. 189
P.P. 299 Y.J. 242
A.C. 230 168
J.G. 112 R.P. 198
P.O. 135

SubJ . Oroup :i- 3ub.1. Group
Oftii ft

a .a. 290
n.D. 216 por-.

I.R. 270 1 / u
156 *

* • 210
i-i ft 270 .»7 P10
w ftiSft 221 A.3.
C.T. 150 J.C.

• • 240 L.B.
J.II. 207 S .3 210

O .u . 200
T

-* %P . 270
L.R. 176

JLU^X

R.D* 254
J.R. 225

156
G.B.
P*>R. 200
D.K. 198
3.P. 120
E.S. 182
U.S. 200
J.Mc. 203
K«P. 133
HftOv 140
D.C. 206
II.c. 310
J»E. 242
D.D. 216
n.o. 170
J.L. 260

T'ean-186.0
S.D.-42.0

I'eon-192.6 J!oan-211.2C
S.D—44.5 S.D.-33.0

nean-212.60
S.D.-63.1



TABLE VII

THE AVERAGE AUOUBT OF B-EATII COISUSED IB QUIET 3RBATEIHG
EXPRESSED ITS MILLIMETERS OP PHRASE ft&PLITUBE.

lull i -<JTm Sitn.l. Jroxxu ii. Gubj. Group c.
H.V,. 144 tu aL. 210 323 <! TTt>Ml . 126
R.S. 272 H.Ii • 216 G.A. 140 E.D. 225
L.J* 168 R.T. 182 N.D. 180 C.R. 192
G.S. 190 J.T. 144 I.R. 112 D.C. 168
H.M. 132 R.S. 105 A.P. 120 R.W. 144
L.C. 120 H.F. 144 E.G. 126 P.C. 200
Z.H. 233 C.R. 196 E.E. 135 O.W. 112
E.B. 231 A.M. 140 C.E. 225 A.G. 169
E.S • 195 H.C. 120 C.T. 90 J *C . 272
F.O. 119 R.O. 140 S.O. 114 L.B. 228
B.P. 140 J.J. 144 J.IT. 176 S.3. 144
P.P. 216 Y.J. 90 S.C. 112
A.C. 130 Ti .IIC • 110 W.P. 200
T
«i a • 198 R.P. 198 L.R. 210
P.O. 126 E.B. 231

R.D. 176
J.R. 176
R.D*. 242
a.B. 192

147
D.H. 140
ii.r . Xoo
E.W. 128
n.s. 132
J .Tic. 189
H.F. 192
H.G. 153
D.G. 189
H.C. 208
J.E. 208
D.D. 90
H.G. 100
J.L. 80

lean-100.12 I'oan-IGO.O i:erj>-141.S4 Ilean-180.3G
S.D.-47.6 S.D.-34.4 S.D.-50.X) G.D.-43.5



TABLE VIII

AVERAGE AMPLITUDE OF THE PHRASE.

SubJ. Group A. SubJ. Group B. SubJ.
n.w. o M.L. 9 F.P. 10
R.S. 7 11 .Ft. 9 G.A. 10 E.D.
L.J • 11 R.T. 9 K.D. 8 C.R.
G.S. 8 J.R. 6 I.R. 8 B.G.
H.H. 5 R.S. 9 A.P. 6 P • •

L.C. 8 H«F* 9 7 P.O.
Z.K. 9 C.R. 9 E.E. 15 o.w.
E.B. 12 A.M. 10 C.F.. 13 A.G.

• ! • 12 11.C. 7 C.T. 10 J.C.
F.O. 12 R.B. 10 S.O. 8 L.B.
B.P. 8 J.J. 9 J.K. 9 S.B.
P.P. 13 Y*J. 11 S.C.
A.C. 10 II.I to. 8 .?.
o .G. 7 R.P. 9 L.R.
P.G. 9

Group C.

10
9
10
7
11
10
7
12
14
7
7
8
9
8
8

R.D. 9
J.R. 9
R.Do. 6
G.B. 6
P.R. 8
D.II. 9
B.P. 4
E.W. 7
H.K. 8
J .Me. 9
H.P. 7
E.G. 7
D.C. 13
B.C. 12
J.E. 11
D.D. 8
H.G. 10
J»L. 15

lioan-10.10 Uoan-9.42 LIean-9.15 Mean-7.60

S.D.-3.24 S.D.-2.50 S.D.-1.92 S.D.-2.30
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