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CHAPTER T
RACKGROUND OF THE STUDY

'ASpeech' ié Qﬁ@ of the :msﬁb ﬁgb@rtant *b_obis ’inva' pérson“s..‘
life, Tt is his mein conmtact with the zest of the world. A
child with é speech 'defeé'b is not onljr physically,_ handicappéd;
but psychol@gz.cally handlcapped as well. |

Children with speech disabilities constitute one of the

1argest physically nand:,capped groups in the world today. The
Amer:s.can Speeeh and Hearing Association Committee on the mda
century White House Conference on Children and Youth estimated -
that there wér@ at that ﬁin;e in the United States 2,000,000
seriously Speech-defective-éhildren be‘meen the ages of 2 and 21,3’
or S pex ceﬁt of the assﬁﬁed 'populaiion within this age range.
‘Another 5 per eentg ac@c»rd:.ng 0 th:s_s survey, had minor speech
o def@@tsol Vamous suxveys have shown that -bhls may be a low
‘estmateo‘ Iﬁb is pr@ba,bly safe to say that a:b leas’t 10 per cent

of the elementary- and ‘secondary-:vsehc@l children are Suffé:ing '

1 ssHE Committee on the Mideentury White House Conference,
Speech Disorders and Speech Correction,® Journal of Speech and
Hearing D:’Lsorclers9 (Jme9 1952), ppo 129-130.




' from sufflclently'serlous speech maladles to be ednszdered
. speech d@factlve02 int |

| » | The. various typ@s Qf artleulatory*dlsorderss 1ncludlng '
those of delayed spe@ch“ account fer abou$ 75 per cen$ of the'

. total speech defects found among the. publlc school chlldreno3
'"Thls means that the magogltv of any correctionist’s cases w111
probably have art;culatery'problemso‘ Because there are 80 many
children with defects of artlculatlong it seems desirable to have
"1 sone eaSLLy';nterpreteé means of relating children's articulation
to their commnnicétiong,that is, to ‘the emount of speeeh listeners
can understand., Methods are avallable for measuring and a551gnlng '
scores to such 1nﬁang1ble factors as 1ntelllgenceJ pers:mai!n‘3:,;§r‘9
and adgustmenﬁ, ‘there should also be a W&J to assign a slngleg

meaplngful score tp a ehlld“s artlculaﬁlpnq
. REVIEW OF THE LITERATURE

Any'measure of artleulatlong mhether it is, to be used for

‘1j01;n10a1 ox resuar@h purposesg shoald eet certaln criterlao

2 Vlrgll Ao Andersong Tuproving the Child's Speech (Hew
. Yorks . Oxford Un;verszty Press9 l9§359 pe 6o , ’

Co Ven Riper, - Speech Corrections Principles and
Methods, second edition (New Yorks PrentioemHallg Inc., 1947),
Po Lo A

3 ﬁnderSOng leo ﬁog Po 1260 .



1o  lt should 1nelude a con51deratlon of all speech
| :soundswmconsonantsg vowe159 and dlphthongsg_
| Zof“lt‘shouldvrepresent speech adequacy in a.quantitae
| ?ﬁive manﬁer; o -
’Sov it should be numerlcally accurate and allow for
| statlstlcal manlpulatlon, o
o it should be simple and convenlent to usej
501 it should be easily 1nterpr@tedg
A veview of the liteéatpreaof the £1s1d éfyspeech eOrﬁeea
tion indieateé that peéple‘héve triedlto~measure articulation in
many'wayso The pr;ncmpal method has been %o use groups of
observers~to‘evaluate subgectlvelyvrecorded segments of.chlléren?s

speegho fSQmé;individua1 methods have alsc been used.

Measurement of Speech |

"+’ Maniy ‘people have tried to quantify speech for therapéutic’
éhd“feéééréh:pruposeso: This has usually involved subjective
evaluations by observers.

.Measarement_g£ §peech EZAObservation@ Most speech thera-

p;sts,measura arviculatory defects merely'by'giving articulation'
- testa and noting the errors. If the number of premtherapy errors
has b@@n r@duced9 or entlrely elxmlnated9 as shown by the Dosta

therapy reSultsg 1mprovament is ev1dento



.
)Th;s Iﬁethod 'éf meéSuring def“ectivenésé of ar'biculatiozr;
is msuffmz,en‘b i‘or resea,rch puvaOQeso In éases of mul‘bi_ﬁl@ '
. ‘wticulat@ry defects it is dlfi‘l@ul't to eompare a,dequately the
'rspee@h of dlff@r@nt @hlldreno T@here c@mpamsons ar@ not ne@essary
and zmere the:fe :‘LS o need to quantz.fy 2 @hlld“S uuprovemen’t.s :
B ar'tmulatmn test. bef@re and after therapy ig suffim en'to Trdhen 3
',.3 a sound ;LS ellmnated frem the 'test r’@cord.g :mprovemano ca,n ‘.be
“seeno "In such cases the na.t.ure of the :‘improvement 'bhe 1n‘belli=

glbll:.ty increase; 18 noi'. mpcr’canto

 Noxma Séhneidefman investigated the rela‘bionéhip between

‘ language ablllty and articulation abllltyoh In her syudy she '

‘ obta,z.ned an ar‘blculat:s.on score for each ch:n.ld by cguntlng the -

‘nmrzber of d@fectlve sounds which appeared When she uS@d th@ Test
,Cards accompanylng zhe Bryngelson and Glaspey Spes,ch Impmvemen’c

Cardso A.lthough the results of Schneiderma.n“s study are nov

o pertinent to 'the present :.nvast:.gamong ‘the study is e:.ted to

show 'bh@ conmon method of evaluatmg defectz,veness of artlculat-lono

Merlin . Mecham of Brigham Young University constructed

a scale for ‘m@asuzﬂipg the level Qfﬂ v,e_,rbal language development

. h’ Norma Schneldemang “A S'bud,y‘ of the. Rela‘blonshlp between
ér’b:.cula'blon Ability and Language Ability," Journsl of Speech
© -and Hearing Dlsordersg X (Decemb Z‘ggl955),9 359-363.




in children.b He includes, not only articulation, but all _fox‘ms-
of verbal conmunicatién behaviofs  speech, lis?benintg s reading,’
‘andmmltmgo | | o R |
o S:thy speeeh 1tems are meluded in his scales ranp‘lng
from 'bhe .sm,les 4of the very young 1nfant‘ 'to the ability of .the
teenmé.ger to dismisfss éuﬁrént evezitsﬂitl’i othez“so' The scale. :‘Lé |
-divided by age levels s 0o 1 year to the .12 %0 16 year levele
'The behav:a.or oi‘ 'bae subaect must be obsezﬂredé, and. hlS aoll.z.tl.es
ch@cked on the test foxm. A plus (-a-) is given for all a.tems |
: paaseds end a2 minus ( ) .i"or every 1tem failed. Each plus rates
_‘one p@mto The total points in tha-t. age 1eve1 hav::,ng the h:s.ghesi;

numbey o:E‘ consecutz,ve plus points is th@ basal scoreo Any

. 'pomts bey@nd the flrs*@ minus in thz,s age level are added. 'te the

basal score. The total points which each subject rece:wes- :md1=
cates his approximate’ age‘ level in verbal ‘comunica'tion develop=

men'ao

While this.appears 0. be an excellent scale for measuring =

the total verbal communication behavior of children, it is not
appliéé.ble to the measurement of articulation defectiveness.
Avticulation is not the only speech avea included. and camuot be

separated from speech as a whole.

5 Merlin Jo Mechamg A Scale for Measumg Level of Verbal
Communication Behavior in. Children (Unwoubllshed Tvyork 9 Bm.gham
Young Um.versa.tyg Utah, 1958)0 ’ :




Measurement of Speech‘by Comparison. .Comparison of

_ speech samples is another subgectlve method of speech neasure-
- mento Comparlson can be made of the speech of two dlfferen%
subgects or of two dlfferent samples of the speech of the same

subjecto -

» Currys Kenne&ys Hagnerg and Wilke dev1sed 2 "proauct
i_‘scale” 0 be used as a ba51s of comparlson for assxgnlng values
‘”to artlculatlonoé Recordlngs Were made while each of elght
.chlldran read a selectlon of nonsense prosee .Thelr art;culatién
ranged from mlldly to severely defeetlveo Twéntymfive aduit
'-obsewvers attempted to rate the speech of these children along a

;severlty contlnuumo They campared each sample of ‘speech ‘o every

. other sample in pa;rs and selected the. better of each pair. “The

"'flrst try Was unsuccess ful becaus& of mlde gaps 1eft in the scale.
 ;The group as a Whole was unable 0 agree on the relative severlty
i of Sote of the sampleso |

| In hqpes of obtalnlng better resuil.'tg}J a second- expez;men%
';was deszgned u51ng ten recorded speech samnles and 139 observerso
'Nelther the subgeets noxr: the observers were the same as in the
p:evzcus experlmentg ;Agalns lack of agreement 1eftlwlde geps 1n’

the scale.

spoe .

_ 6 Robert Gurryg et al., “A Phonographic Scale for Measure=
ment of Defective Articulation," Journal of Speech Disorders,

VIII (Mamh 19L3), 1234,26




_ L _ 7
.Réthez‘ Vthazi éondzict an'btherl eﬁcperimen'tg a third group @f :
‘ flftywthr@e observers was asked ‘to Judge those pa:z.rs TUpOoR ‘E‘fhlch
, no f;u.nal decn.s:x.on had been reaehed by the second group of
_ observe:fso Suffm;v.ent agzc"eement was obtained ln th:.s mamey 'i;o
comple te. the “’pmduet scaleow : |
The scale can be. used; aeocrd:mg to ‘bhe writers, by
compam.ng the speech oi‘ a person readlng the same selec'bz.on of
‘ Anonsense prose with the ‘recorded samples of speech. The scale
- value o.c the seleetlon most resembllng ‘L«h@ person“s speec‘n is
then assigned to him. |
Althouah the “‘product scale® des:x.gned by CIJ.Z“Z’}," and others
-ma;y be a val:u,d measure of ar'b:.eulamon defectlveness s it is felt .
that more thorough mvesmgatmn is nebessacy befor@ it can be
‘ acceptedo Gnly e:.gh‘t ch:«.ldren were selected for the flrst
e}qyemments, and ten were used for the second, Thl.S'lS a small

sample to be used o cpnstmct such a scaleo

Measarement of’ ‘Speech by Judgment Ratings. A method of

- measuring spsech :merovement Was devwed by George Shemes in his
-“mvestlgatlonof the value of various biographical and pexrsonality
.fa;@to_rs a8 predictors j‘ci»:f.i success in ,speech '4':;1:163:;:’a.p‘;;*o7 "He studied

a gi%oup.made up of twen'hycs_eve_n stutterers, two subjects with

7 Ge@rge Shames 9 “An. _anestlgat.:.on of Prognosz.s ‘and |
Evalua'blon in.Speech Therapy,® Journsl of Speech and Hearlng
Da.,scvrderss KVII (5.)ec:c-3m&3e:f‘S 1052) N 386«3"20 ‘ - oo




voice émbiefmsg and eight with artieuiamry defects. Four of
Ghis 1asL group Were - cleft palate cases, ~
,‘: Problems of people w1th defectlve speech appear to manlw

,fest themselves through speech 1nadequac; and social 1nadequacy5
thereforeg ﬁhe suceess of speech therapy Wa.s evalvated in terms |
“of ﬁhe allev1at1@n of SJmptoms of these factorso Speech adequacy,
‘was measured bJ‘pr@sentlng randomly Pre= “and post=therapy '
recardlngs of speechim mwo.speech clln;cians who were unfamiliar'
with tﬁe subjec%sg‘vfhey'were asked to indicate Whether'ths

spee@h on the'second.fécording mas~betfer-%han9 the ﬁame as, or
- WOrse than that on the first recordlngo The correlatlon between
the gudgments of the tmu cllnlclans was 0570
| The present studj is not eoncerned w1th the flnal results
'éf Sham@s"‘morko Only a consideratlon of the m@thods used to
measure speech adeqﬁégyvis.applicableo The facﬁ ﬁhat.th@'gréup
tested was unbalaiwed as far as 'bhe dis-bribu-ﬁion of t‘yx;es"of speech
kproblems was concerned Tends to make the value of the entire
study guestionable, Fufthermoreg the correlatlon of the two
judgesﬂ ratings-més not-very'high (.57)s It appears that judg-
nments ofAtwo observers aré not sufficiently'reliabie,in deter=

mining‘articulation defectiveness,

Several studies have been done at Ohio State Universibty

'using Judges? ratings of reéorded speech, These judges were



‘bra't ned sccordmg to “che me“thods de‘berm,ned by Sheila MQZC’Z"J.SQHOB
Using- 'the method of equal appearlng ;n‘t,ervals 9 MOZ“Z‘:LSOII con= ‘
structed a severity scale of ar‘tleulatlon defeetlvenesso Thez_re.
were itwo "parts to ‘her vs‘tud:yma prelir‘niz;alry‘inveﬁstigatién and a
magox' 1nvest19a’t10no e |

In hex'* orallmary mvesmgatmn for‘by na:we amd melve
e:xpem.enced obseﬂrers were ask:ed o place tape rec@rded segmen:&;s
of the speech of S:Ln.'by chlldren along a sevemty oon'bmuumg
'rangmg from oneg for leasi, severe 5 to m.ne nine, for most severe
artwula‘ic.ion defecmvenesso The chlldren were. five to ’c,en yeag's
of aggo Fl*{fe- t@ng and flfteenusecond speech segmen'bs were usedo
No evid.ene@ ‘Was, presented to mdmate;tha-‘b any of the segment
»1eh‘g’§hs ‘prod“uced more 'reli’a‘ole' results than either of "bhe: diher
twé'o The purpose of. ’che prelmnary wvestlgatmn was to deber-
_.mine "ohe beat leng“ch of a segment of speech Whmh eould be ; |
rellably pl&eed along a severlty con‘t:.nuumo : . |

Smce the experts expressed a pref’erence for e:a.'bher the
f:;.vew or ten=seeond segmen'bs 9 these were used fozc the ma,jozs |
mvestlgatlonmifhe ac'bual construe‘t.lon of 'the sever:.'t.y sca:i,eo
.Two groups of observers s naive and. exrrtg were agaln usedo
’There were thlrtymtwo to th:.r’by«:sn.x obsez*vers An each” groupo The

observers were agaln asl;:ed to place 'bhe samples of speech along

8 Sheila Iformson9 “Measur_,ng the Sevemty of Artlculatn.on
,Defectn.venessg“ Journal of Speech and Hea:clng D;sorderss XL

(Deeembem 19557 3L7=»351T




10
a one to nine severlty contlnuum; There was high. agreement
between the two groups with respect to placement of the speeeh
' segments,along the_severltg‘s¢ale9 although the experts,tended

o to rate the segments more severelyrthanAdid the naive observerso

In & subsequentystu&ys Sheiié'Mbrrispn and‘Dbrqthy'_

Shexmen used the originallefrison samples of speech o deter-
‘mine the reliabiliﬁy of individuaiﬁfatingskof arﬁiculation
defectiveneSso?’ One;minute:samples of the‘Spgeﬁh of;fifty.of
Morriso§“$ sixty children with varying'degrees of articulation
@efectivenessﬂweré Judged byvtwo groups 6£»ten,observérsa The
samples Wefe presented, to ohe gro§p‘in>five;second ségﬁentsg to
the eﬁherrin.tenaseébnd*ségméntso A nlneapoint scale was used,
with one deflned as least severe artlculaﬁlon defectlveness and
nine as most severe., Hach greup was tralned with Morrlson?s
severity scale. | )‘ -

| The writers concluded that sPeech samples can be rellably
placed in. felatlve posmtlons along a severity cqntlnmum.by 8
trained . 1ndlv1aua1 observerg even thovgh absolute ratings of the
severlty of defecgmve artlculatlon are not necessarlly'comparable

fram one ind1v1dual observer t0 anothero Observers dlffered.

R I 9 Boxrothy Sherman and Sheila. Morrlsong “Rellablllty of .
- _Ind1v1dnal Ratings of Severity of Defective Zrticulation,®
-Jouxnal -of Speech and Hearlng Disorders, XX (D@cembefs 1955)9
352a358




i1
: Significantly in theif general level of rating, Shermen and
Fbrrlson also concluded that results would. be equally'rellable

When either flve= or ten=second speech segments Were usedo

_Anotﬁér investigation was conducted at 0hio State
University ﬁb determine the reliability of the Morrison rating
Sealéeld ‘The splitshalf pro&uctqmameht‘correlation coefficieat
was used mlth teng elghtg six, four; and ‘two gudgeso The
Shermaanrown prophecy'formula was then applled to the observed
 ;va1ueS for predlcted correlatlons of flveQ four, three, twog and
one gud@esov The . results showed a correlatlon of 095 for five
gudgeSQ 9L for fom:',9 490 for three; o85 for two, -and 058 for -
oneo ,Thg Edgert@anroopswaverage ‘correlation dld not yield any
'ﬂ'moré‘éighificaatbinfOﬁmaticn than was bbﬁained by the Pearson :

Proauccaboment G@rrelatlon Coefficient. Analysis of variance

' a@@@rdlﬁg to the" Ebel and Hoyt rev1s;on of the Horst formula also'
Ayprodgeed slmllax resultso
| " . The spliﬁmhalfjand_analysis of variance procedures were .
used to determine the'reliability‘of the test items. Thé‘ :
combined ratings of ten judges to odé;nnmbered items were éora‘
-related with the combined résponses of ten judges to even-

nombered items. This resulted in a relisbility of .95, The same

10 Nancy March, et &l., "Observed end Prediched Estimates
of Bellablllty of a Speech Articulation Rating Scalegﬂ Speech ’
Moﬂographsg Xxv (Nbvembern 1958)9 296=h03°



- 12
predlc‘tlm fomula uSed. to de‘bemme 'bhe- number of Judsres o
_ nec@ssa;ry to aehleve a gellab:.lrty raj bmg of 090 was appl:,ed to
‘the m:amber of test items z"eq_uired 'bo aehleve th:.s rellablllt%
a.nd ylelded 24 O z.temso o |
‘ Attemp’bs 'to detemme the rellablllty of 'bhe number of
sv’bjects were noi', enm.rely sue@essfulo , ‘I‘h@ sp11t=half me"chod
appeared to tell. noxre . about 'bhe ,judges 'bhan about 'bhe number oi‘
subjects. Howeverg analys:x.s of vamanca d:.d of’fer some pass:.b:.ll‘ty
f@'r: determining %he_rellab;,lz.ty of._thg .«,n;;;nber of. subjects. : In
genez“alg Ian uﬁm&rd trend ‘was showm, when ’éhé nﬁm‘béf of subjects
wes incréased from f.‘:s.ve o foz"'ty in groups of five. ‘A‘,_ refliability R
of o97 was ob‘ba:med for forty sub;;ectso L -
. The lnvestlgators concluded tha‘t a rel:x.abll:,'by of .90
" would be obtamed if e:.'bher ten Judges and two. items for eaeh

: subgee*b or six Judges and four 1tems fo.c each subgec‘o were usedo '

Measuremen‘b of §p@eeh by a N‘umemcal Score. There has

been one attempt to ass:.gn a numemcal score of d@fec'@lvg articu-

lation. Thz,s was made by Kenne'bh Sco‘t"& W@od in his study of

. ’paren'bal maladgustment and funcuonal artlcvlatory dlSOZ"deZ“Sol’l‘
Yood. assumea ‘that since some sounds appear very seld@m in t.he

. Englz,,sh language 9 mab:,llty to produce such sound.s camot‘be '

. on Kenneth Scott Wood., WParental Meladjustment and .
Funetional Articulation Défects inm Children,® J ournal of -Speech
Disordersg XI (Deee*nbezi9 I!.9la,6),g 1h9=-153° ,




13
. considered as severe a problem f"a's inébilify %0 érbduﬁééﬁbfe '
frequently used sounds. < He ‘asserted tha‘t eongén_ant- squéfid.s,
played the most important role in speech intéiligibility? He,
therefore, constructed an Mﬁi@ﬁlatioﬁ, Indezc bé:‘s:ed o,ﬁ &évisé
teble of the frequen@y of occurrence of conscnant sounds in the
speech of Amemcan Chlldrenom 'L‘ravz.s“ study will be discussed
A;m.or@ fully in a later ’sectlon (see Table I). Wood prorated the
sound velues of Travis' table into the initial, medial, and final
' posiﬁioﬁs in\ﬁo’rdso. Eaclg of Wood's subj ects was given an articu-
lation tests and all. sound errors were noted, The ziumérieal
'?values of the soumds cerrectly produced were then added tmgether
- to obtain a s:l.ngle SCOT@o The scove that each child reee;vedg :
“the Artj,cplati@n Index, was a quanmfbatrere descm.ptlon of his
abili*ty‘ to var';i_::iicula’ce sounds correctlyo

| Eﬁnes‘t Henrickson critiéized ’Wcod"s equal prcra‘bing;
jshom.ng that consonant sounds did not appear an equal mzmber of
A'imnes in all pos:n."c:l,onsol-3 H:.s f:.nd:a.ngs eoneernmg the frequency
of’ Qc@urrence of @ensonan't sounds did, however, approxmate those

of Travis.

12 Lee Edward Travn.s > Speech Pathology (New Yorks Do
Apple"son and Company, 1931)9 Po 223. .

13 Ernest He Henx‘:l.cksong "An Analysis of Wood's Articu-
lation Indéx," Journal of Speech and Hearing. Dlsordersg X111
(September, 1948), 233-235-
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In de.&enSe of hlS methodg Wood po:x.nted out that the po-
611}10115 of consona:at. sound.s Wer@ not stable 1n. conc,lmaous spoech 11&.'
The‘pps:'.tlon; “of a Sound is r.elatlve s not only to its pqs:.‘b:.on in
a vgo.x;dgr bufﬁ 'E;o the placing of the W'ord in a sem%encé9 aad ‘the |
phrasing of. "che sentence. For example s & sound which is nomall‘y
‘:E’:L:fza;L,9 as, the /‘b/ in ha'tg is medlal in “bhe sen'tenceg “Ny new hat
'15 reds ?? Whereasg it llsfllnal in the sentence, %I just bo%ghfb a
| new hét. ¢ Which I Alike ﬁery much.',!tb _Wqéd_ aiso stated ‘fhat prorating
,ﬁh‘ei gounds irito poisi'tions allowed partia.i credit for partial
| ieaf.i"hing ErS épeeé’h therapy. 'Iv{'e.‘further suggésted “bﬁa,t a. pérson*
partlally learns a. sound in all pos:.tlons when he. 1earns 1t in
one , even 'bhough he ma,y not be able to _produee uha‘t sound cor= |

rectly in the other posz.t:.ons at a givea time, - o

Upon first eﬁ.amnat:x.,on the studles at th_o State Uni=
rs:LtJlS appeared o mee't the need for a measwre of artvicu~
1atlono, They showed 'bhat. trained Jjudges could. rellably place

~ speech samples along a’ on_é to nine severity continuum. They

S L Kenne'th Scot't Woodg ‘Measurement of Progfess in the
Correctlon of Articulatory Speech Defects,” Journal of §jpeech
and - hearnx_lg ,'I.‘J:Lsc:rdez:"s9 X1V (ejhmeS 19&9) 5 ].'?1,«==17L;o

15 Morm,son s Op. Cit.
Sherman ‘and Morr:s.song _Q£ Cz,to

Marchg et; a109 mégo C:Lto
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fouﬁd'thétfﬁén’judgésAéating’tWO samplés Of speech or six judges
‘rabtng four samples of speech ylelded a rellablllty coefficient
of correlatlon of .90, Judges“ ratlncs of defeetive artlculacian’
u‘reeognlze tne relatlon of artlculatlon to speeéh adequaqy and
vlnclude all speech. soundso |
U51ng Judges 1o rate samples of speech is lmpractlcal as

a cllnlcal and,research tool because of the large number of
observers aad speech samples necessaﬁy to achisve rellable ratlngse‘
Furthermoreg lt is dlffleult to get adequate samples of ehlldren“s'
speeeho Background nomsep poor aeoust1csg or technlcal problams
‘ reduce the value of tape recorded speech sampleso If the material
.to be recprded’is to be feadgkit;muSt‘be selected to fit thé‘age
.groups béing tested. The material mﬁStAbe.simple‘enough for the
pdmrést readér and interesting enough for the most mature reader.
S@metimes'severél sémples of written material are'necessary o

‘flt all levels of readers and to ellmlnate memorizing on the oart

of the Judgeso The last subgect has an advantage over the flrst

if every sﬁbgect reads’ the same salect: noA The Judges may

.unconsclously fill in all omltted sounds or become 80 bored chat‘
ﬁhey w111 not 1isten carefully'to the last samples presented.
CIf spee@h is used, the toples dlscussed must be fairly standa?do
If the Judges cannot tellwhat the subgect 1s talklng aboutg he
may recelve a poorer ratlng than he degerveso_ A tenasecond
'=sample of speech is not very long to be taken fr@m the m1ddle of’

a-conversablono Sometlmes the - sﬁbgects have dlffleulty thlnklngf
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of something to say., It is some%mes necessary to. spend f‘ifteen
or twenty minutes in og"der to get a mnuta of connected speecho '

O%hey problems*az*ise when it 1s time for the judges to
meet, The more observers required, the more &ifficfult it is bo
get them all ‘boge‘i;heif at once. Judges must meet in a roozéx fvﬁez_‘g
a tape ?ecorder can‘ be heard by a1l of them, The room has to.bie"
quizt and free from distraictions; A five- or ten-second sampié
of spesch is sufficient to obtain 2 relisble estimate of the
- articulation defectivenéSs presend én 'ﬁhé sémpleolé Howévergr it
’diistracﬁigns are présgnt, or if the saiaples cannot he,Ifz,ea.r’,dé7 “they :
mnay hg.ve td be f)layed several times before all @bSer;{rers feei
their ratings ave é,c@u}ateo -

Many hours are fequ:.red to tram thé judges end ‘ba,oua
late final results, -Sach a time eonsu:mng procedure, even r'bhqugh
reliable, will not engourage i?eseax@h in the area of-’ar%ieulaﬁp:zéj_l .
+ defects. : | | |

| Ratinés oy judgés are not absolu;be; thej are"méde on 2
.relative basis. For,exaxripleg a rating of g_ini given 1o tﬁd dif-
Terent @hildren does not necessarilgf mean. the same thing in eé,ch
cé;seo If an enmre group of subjects is compared a‘b one tm@ 9
'» the rating of nine is g:wen to the ehl'td whose artlculatzcn is
: mosti; ;severely defect;ve An the group, If a gr@up is no% bemg_._

rated all at once, the observers must rely on experience, considering

lé_Merrison, g_p;o ‘ngo ';
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’ nine as 'bhe wWOrshH ai“'ticulation eae‘q‘ has heard. One otne,s pOSSlblll‘by.

is 'i:,o have a st&ndard tape showing all aoossz.ble 1evels of sever:.ty

E ,'of defective ar'bn.eulatwn to be used as a 'bas:x.s forr compamsono

- In a clinical s:s.‘buamon ratmg all cases every ‘b:z.,me a reoor‘b was.
: requlred on one Would'be h:.ghly uapra.ctlcalo, Unless some type ci'
stendard tape were pr@vmedg ratings would be meanmgful to no
one excep'b 'the observero

A numermal scoz*’e does noiz have the dra.wbacks of gudgment

s ,ra:blngso The _sub;ecft:we evaluamgn lS redueed_t‘@o a minimum, It

:;s(eas:.er to imowwhéﬁhéri a ehild 'mis‘aftieﬁ;ates or omits a sound
}i:lian '60 -trj vt!'o- cie*eic}e wher'e.he‘ fits on & §evé:ity coﬁtinumov The
léré.er'bf the -sﬁbjects d‘deS noﬁ affect the score beeauée a ‘subj_eétive
gvaluation of placemem’; is not madeo ‘ A. moderate amouﬁ'b. of noise -
and a few d:.s trae'blons dor* not markedly hinder the progress of

han art:.culatlon testo The teéﬁer can @ompu‘éé tﬁé scores foz? 7.

ea,ch subgecg on his own t:.me and d.oes not nead to meet the '

. schedules of seaveral Judgeso If a numem.cal score lS based on

th.e freque"my of oecurren@e of . speech soundsg 1‘b can also be

sa:.d to rela'be to speech adequacyo A nmermal score is 'bbe only
method of measuring artlculaﬁblon wh:.@h can be sta‘bz.stmally
"mampula;‘bedo Ll 5i ~j | . |

Wocdﬂs Artmulatmn IL‘J:lde'zg9 'bhe only . nmaem,cal method of

' measurement wh:.ch has been d.em':Lsed.9 meludes eonsonants only. 1-7

o 17 Wood “Measuremen‘i, of Progress in th.e Correct:.on of
Artlculatory Speech Defects, " % Cito
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if a score is 1o represent a;@@ura‘bely 'Sp;eech é,dequa@yg it mast
inelude all spéech sounds. Foxr this reason the fr’equency of

. ge@urﬁmnce studies will be réviewed in an effort to find a

complete sound distribution table.

- Frequency of QOccurrence Studies

By counting the frequency of occurrence of jthe English
éhonemes P v&:&ioﬁs Stzidies ‘have given e?éch‘ sound a numerical value
based on a final total of appmximately 100, The frequency of
oecﬁrrence tables show the pioba’oili*ty that a given léh@neme iarill
ggeuy :s.,n ’a' segmén’é of sgeech or mitten material one hundred

sounds. in lemgth, .

Frequency of ‘, Décurrence of Sounds in Written E&aterialo

‘The earliest study of the frequency of occurrence of English
_sounds was repoiv'bed by Godfrey B@ﬁey in 1923 018 Dewe& 'ta;‘bula‘b@d
gonsonants, vowels, and diphthongs found in such written mé*gerial
é.s advertising, .‘s:peééhesé ’@vr.r:r;enfﬂ periodieé.lsg and personal and

\ busine;ss c@rrefspon@ence_(see Tables Ii and IIT). The results of
his study later became the foundstion for the BB (Phonetical 1y
Balanced) word 1ists_whiéh are commonly used in azidi‘i:oxy speech

reception tests,

: ' 16 Godfrey Dewey, Relativ. Frequency of ‘Eagiiiﬁki Speech
Sounds ’(Londonz Humphrey Milford, Oxford University Press),
Cambridges Harvard University Press, 1931 , p. 123,
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Frequency of QOceuxrence of Speech Sounds.  £11 other
studies of the frequency of Occurrgncé of;English or Imerican
sounds haveAbeenibased on speech., Studies have ineluded both

children and adults.

'Lee.Edward Tfévis madé'éniextenéive study'éf the English
viéngﬁage'and cempiled tables of‘the‘ffequency of oéeurrence of
'.coasonant sounds 1n'the sp@ech of @hlldreng adult 1aborer39 and
unlvev31ty adultsol9 Trav1s“ resulns are showm in Table I
.:Th@ Werlglnalw and Wo@rrecpedm columns f@r the speech of university
adglts'figurés‘nggd,ﬁp~be axplaiﬁe&o Travis reporteé that the .
t@tal numbgf of éoundSyéounte&’fof;thé sé@ech of wniversity
adaitslﬁés‘iééé77§20 hi§~perc@n§égés were compiled from this
figureo Howevexg it wé§~found:£hét the total should have been

16,2260 All.percentages.were re-calculated from the given daﬁ&ozl

Gharles Ho V@eiker counted the freqmenéy of occurrence
' of vowels and eonsonants in radio speechOQQ A t@tal of 5 9&6

radmo anngunc@mentsg @f at least one hundred sounds in lengthg

BETH Trav:a,sg Op. Cite, Ppo 223=,225°, |
20 Trav1sg Opo Clt09 po 22h
. 21 Ibldo A |
22 Gharle@ Ho Voelker, "Techuigue for a Phorietic Fre-

quency Count in Foxmal American Speech,% Extrait des Axchives
Y@erlandalses de Phonebﬂque ‘Experimentale; XL (193575 69-12-




TABLE I

TRAVIS FREQUENCY OF OCCURRENCE TABLES

Sound Children Laborers University Adults

original | corrected

/t/ 12.00 12.50 13.40 13.2L -
/n/ 10.L0 10.80 10.30 10.1L
/r/ 9.30 8.80 8.80 8.70
/8/ 8.90 7.20 7.40 7.36
/d/ 6.30 6.80 7.00 6.91
/1/ 6.30 5.50 6.00 5.91
/n/ 5.20 L.70 L.90 L.89
/k/ 5.10 5.0 L.80 k.73
/3/ .00 4.50 4.30 L.27
/u/ 4.20 k.60 L.30 L.2h
/v/ 3.90 L.30 L.20 .22
/2/ L.30 3.60 L.00 4.05
/t/ 2.10 2.70 2.70 2.71
/b/ 2.90 2.80 2.60 2.6k
/v/ 2.40 2.60 2,60 2.57
/e/ 2.70 2.50 2.50 2.52
/3/ 1.70 2,10 2.0 2.42
/o/ 2.80 2.00 2.30 2.24
/z/ 1.90 1.90 1.90 1.88
/l/ 1.13 1.k0 1.60 1.56
o/ 0.90 0.70 1.20 1.10
fa/ 0.70 0.60 0.70 0.6k
ﬁz& ———- 0.90 0460 0.56
0.60 0.30 0.50 0.51

/3/ 0.06 0.08 0.02 0.02
Total 100.79 99.28 101.02 100.03

it

H
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| was . recérde’do Tﬁé‘;se announéemen'ﬁs inelﬁded readinggw ora’oory% iand '
5 extamporaneous and 1mpromp'bu speecho _'Borth prose a:.";d' p@e"bry were;

: re'oresentedo The same announcer Was fecérdéd no rﬁere"bhén thrée '

times. Whenever en_'a.rm&ncer .was recorded more than once, he

, ‘present;ed a differen’b,’%ype'pi_'“ma'beriél than he Yad ’pfeséntved on

4 'the ,px;eviéus ‘ s;irapleo‘ Most o_f the az;i;éuﬁc;ers ‘had collegé training,
ihee.;-trical ife;weriénce; or training :m '_ spe’e'ché,vmusicg or dramatics.

.,E‘hgy‘ea;me from all sections of the United States, and some of

them Wex'é from homes where a langﬁagé 'of*bh'er than"mgliéh was

predominan‘bly 4spoken,o B table o:’c‘ vowels a.nd consonan'bs was

- compiled shomng the pereen'bage of tlmes each seund occn:fred

mtm_the 66095913, sounds :ec@rded (see Table II)o

 The most Qompieté study -of ‘the. relative" freéueﬁcy of

; Qcéufrenee of sounds in American s@éeéh was 'c‘oﬁdx_q.etied at Bell
Laboraiofie‘s by Hormen Fz"énch; Chexrles Carter; Jfo 5 and Walter
Koemg 5. Jro 3 Th.e ma’oem.al i’or the study was ob‘ba.z.ned from 2

| | ser:.es of telephcme conversatlons over typ:l.cal 'toll clz’eulta
whieh temmated in the crby oi‘ LIeW Yorko The words used in -the
conversatlons were noted in the follom.ng manners. only ‘the nouns
were recorded one week the next week the observer recerded all

verbs ; only ,adg ectives a.nd adverbs ‘Were‘ z-ecord.ed dur:mg the third

23 Norman Ro French9 Charles Wo Car’cer, d%0y and Iﬂfal'ter
Koem.gS Jre s "The Words and Sounds of Telephone Conversations,¥
Bell System Techm.cal Journal ; IX (Lpril, 1930)9 290-32l.,




FREQUENCY OF OCCURRENCE OF SOUNDS

TABLE II

22

Bell

Sound Voelker Dewey Laboratories

(converted) % of total)
/t/ 11.66 11.48 1h.h2
/n/ 11.85 11,65 8475
/v / 10.51 11.09 7.91
/s / T.54 7.33 5.61
/d / 8.28 6.95 7.6
/1/ 6.32 6,02 6.35
/m/ LobLi7 L.L8 5.18
/k / L.15 4e36 Lo81
/%/ 5.13 5452 3.98
/v / 2,99 335 Le69
/h/ 2,66 2.91 2,87
/Z / 30)48 ,4079 30)46
/£ / 3.48 2,96 2.97
/o / 3,18 2,91 2.6L
/v/ 2.52 3.67 2.75
/e / 1.75 1.19 2.35
/3/ 1.89 0497 3.2l
/p / 20‘4-1 3028 2060
/S/ 1.6L 1.32 1.03
/e / 1.06 0460 1.03
/dz/ ——— 0.71 0.48
/:1;‘/ ———— 0.8L 0454
[/ 0.60 —— 0.52
/3 / 0.67 0.08 0.01
others ——— —— 2.37
99.92 100,00 99.50




TABLE II (econtinued)
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Bell

Sound Voelker Dewey Laboratories
(converted)
/3/ 17.76 12.20 16.30
/1/ 20456 22,10 15.05
/e/ 7498 9.05 7469
/al/ ——— 4.18 7.58
Jae/ 8.06 10.L0 6.89
/a/ /o/ 10.85 8.68 6452
/i/ 7.0 5.58 6.1y
fu/ 5.21 L.21 6426
/ex/ fe / 5.21 L8l L.78
/u/ fo /[ 554 479 Le7h
/e/ ——— —— 456
/>/ 5.58 3.32 k.15
/A 1,12 6.1 Lell
/v / 11,60 1.82 2.96
/aU/ - oo 1055 1.69
/3/ —— e 0480
VALY —— 0.82 0426
/DI/ - v 002}4 0019
99.87 100,22

100,00
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ngxveek.o Z'h;s proeedure wa,s x;epeated antil observa'tmns haa. been 3
made for f:.ve hundr@d conversatlons for each of *’c.he three gr@mps .
| of Words==nouns s verbs, and adge@tlves e,nd adverbs. 3?r’cn.mm:ua.s9 -
_ c,rtlcles 9 and pr@posz,mons and eongunctmns were notad in -
.add.z.tmnal ccnversatlonso Howeverg it was decided that 1.59
c@nversatlons :.,n each case was suffz.clento Certa;n classes of
Wordsmpfepez" names 9 t::.tlesg ;Lm;er;: e@tlons ) 1@%@5 s nm‘bersg and
vocallzad pauses su.ch as er or uhmu%fere @mz:’@ted en‘tlz*ely fz‘cm ’t.he
freq,uency emmto
W@rds recorded: by this s&mplmg techm,que were not; 7

e;gaetly the seme as the words Whl@b. Would have been obtained had "
the entire ecnversamon ‘been record@d in each caseo chever &
'dlfferen‘h observer la:ber rec@rded all verbs in 250 @onversatmns
_as a eheek aga,mst the already re@crded verbso Th.e m@rd l:s.stsa
@@mpll@d by’ 'bhe two differex%t @bservers comesponded cl@selyo

A *babl.@ T;s'a,s c@mplled @ontazm.ng 737 m’@rds ’iﬁhlch Were heaxd in.

ab. 1eas*b l per eent ef the conversatmnss thls lz.st femed 96

-peze cent of 'bhe total oceurrences @f all W@rdso I% was alsc .
| : _..fouz:d 'tha‘t, @nly 2,240 dlff@rent TaTOI‘dS were used in the conver- -

) sat:_onsg Whlch consz.sted of 809000 WOI”dSo The omission of the ,

» 3.,9 500 least ccmon WOT’dS changed ‘the  sound distribution by
“neglig:,ble ameuntse |

. All foms of 'the same Wordamplural foms of nouns B dlfm.,
" ferent 'benses ef verbs s and e@mparative ard superlat:w@ .fems of

@dge@tlvesuawere. counte_d as the ;same mrdo‘ ‘These forms were .~
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réeozdéda however, andAwere treated indiviﬁﬁally‘wh@m the spesch
sound analysls was made. _

The sjllable was used é§‘th§ basis for the sound |
fféqu@n@y analysis. Hords were divided into phen@tic-syllablesg
not. orthographic Syllableso_ The dictionary was not used as the
"authoﬁity for either syllabificati@n br_pr@nuneiati@ng Sueh

words as every, preference, and average were divided into two

Syllablesia@@Qrding to'é©1l©quial pronuﬁciati@ﬁg TheiunStr@ssed 
. promumciations of sﬁ@h'%ords as and, to, and of were unsed.

A single pronunciétion was @ssigned'ﬁ@ eéch of bhs
other recordsd words aeeording 1 7e) th@ m@ét %&pi@al ?r@ﬁunciatian
in reasonably enunciebted spe@¢h among the eduﬁated:p©©p1@ of

" New York. For instence, the vowel sound in po} aund palm wes

considered the same, even though there is a real distinection in

New Eﬁgland pronunciation, Pathglcan“tg last, and ask were

clessified with pan. The vowel éounds in pair aud par were _
considered td'Bé sepa@ate'elaSSesk(Se@ Tables Izsziilslaﬁd Iiv),
The diff@r@n@ values in fables II and IV foxr Dewey's
- study and the sound frquency'anaiysis made by French, Carterg
and K@eﬁig aﬁ‘Bell,Lab@ratories need to be explainedek The
Bell'LaboratOfies.figuresgvas they originally appeared (Table
II1I), showed the vqwelég initiel consonants, and final con=
‘sonents in three separaﬁe‘categoriesa They were tobulated on
the basis of lOO‘pef eent fér‘eacho The vowéls and<@onsonants

in Dewey's study t@ﬁaled_lgo‘pef cent, the consonants eonstituting
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RELATIVE OCCURRENCE OF SPEECH SOUNDS

ACCORDING TO FRENCH, CARTER, AND KOENIG

pt——

—————

——

All Words Except Articles

—

Consonants

Sound Percentage Sound Percentage

Initial Final Initial Final
/v / 7.86 14.30 /ow/ 0.91 -—
/e / L.99 12.52 /dz/ 0.83 0.1L
/r / 2,78 13.05 /z°/ 0.02 0.01
/d / 6.21 L.kh 2:- 0.69 -—--
/1/ L.31 8.L40 nt — Ll bLO
/m 5.89 5.L48 ts —— 1.11
/s / S5.46 3.13 kt —— 0.L2
/x / 5.55 2.85 st 0.87 1.18
/w/ 9.38 ———— sp 0.19 ——
/%/ 6.72 1.25 ks ——— 0.L47
/2 / 0.34 6.01 nd —— 2,56
/£ / 3.96 1.37 14 J— 0.75
/il 6.48 -—-- rd ~—— 0.37
/b/ 5.75 ——- kw 0.28 e
/v / 1-25 b.o2,3 nk - 0076
/o / L.6L 0.k2 k1 0.18 ——
/p/ 2.5k 1.24 fr 0.62 J—
/g / L4.33 0.38 bl 0.23 ——
/n/ ———- 3.57 pr 1.06 ——
/J/ 1.74 0.32 pl 0.36 ——
/e / 2.02 0.0L rz - 0457
/V / 0055 0053 others 1.01 3073

92.75 83.53 7.25 16.L7

- —— e

200,00

Total number of sounds: Initial: 6L4,0L3 Final: 65,5kl




TABLE III (continued)
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Vowels
Sound Percentage Sound Percentage
/a/ 5.52 /i/ 6.LL
2.65 /el/ Je / L.78
1.83 Jou/ [Jo / L.7h
0.97 // L.56
/x/ 10.27 />/ .15
3.78 /Aa/ L.1h
/€/ 6.60 /u/ 2.96
/al/ 7.58 /3/ 0,80
/a/ 5.21 /o1 0.19
/aa/ 1.31
Total 100.00
Total number of sounds:
92,522 Vowels
6lL,0L3 Initial Consonants
65,54l Final Consonants

222,109




TABLE IV
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COMPARISON OF DEWEY AND BELL LABORATORIES FIGURES

Consonants ; Vowels
Bell Bell
Sound | Dewey |Laboratcries Sound Dewey ’Laboratories
(converted) (converted)
/t/ 7.13 9,01 /a/ 4.63 6.80
/n/ 7.24 5.13 /1/ 8.53 5.86
/r/ 6.88 L.65 /€/ 3.k 3.21
/a/ | L3 L.21 /al/ 1.59 3.16
/A / 3.7k 3.72 /ae/ 3.95 2.87
/m / 2.78 3.32 /a/ /o/ 3.30 2,72
/s / L.55 3.32 /i/ 2.12 2.69
/x / 2.71 3.03 /a/ 1.60 2.61
/v / 2.08 2.70 /eIl/ /e / 1.84 1.99
/%/ 3.43 2.31 /oU/ Jo A 1.63 1.98
/Z / 2097 200’4 /3‘/ -enesu 1.90
/£ / 1.84 2.11 /2/ 1.26 1,73
/J / 0.60 1087 //\/ 2.33 1.73
/b / 1.81 1.66 /u / 0.69 1.23
v/ 2.28 1.61 /au/ 0.59 0.70
/b / 1081 1052 /3‘/ - e 0033
/ / 200'4 1.51 /jU/ 0.31 O.11
/z / 0.7hL 1.L7 /J1/ 0.09 0.08
/n/ 0.96 1.05
1r/ 0.82 0459
/e / 0.37 0.59
/y/ 0.52 0.32
;hwf “Id: 0.28
d Oe 0.2
73/ | oiws | o0z
62.10 58.30 37.90 Lh1.70
Dewey Total: 100.00 Bell Laboratories Total: 100.00
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62 per cent of the total percentage of sounds. Both.sets of

figures (Dewey“s and Bell Laboratorles") Were converted 50 they

- - could be compared on an equal\basls to each other and to the

‘other Lrequenqy of @ecuxrenee-studieso Gnly these two sets of
‘figures ﬁeré cenvérﬁady éincevthey‘alone considered vowels,
dlphthOﬂg59 and coqsonantso |
.. | The Bel? aboratcr;es studJ di%lded consonano séunds

inﬁé the‘initial'and flnal pos;tlons 1n the syllableo,:The values
of the sounds in ea@h posxtlan totaled 100 per cento In order

to @ompare the Bell.Laboratorles flgu?es on an equal bas1s o

all cher‘figures Caewey91TravisQFVoelker)g whieh:used 1Q0 pe?
_céntvés'ﬁhé total fer-all consonant SQund valuésg'the total number
'of tlm@s a eonsonant occurred in both posxtlons was comblned
(glVlng a tohal of 200 p@r éent) and divided by two. The relative;
A,frequen@v of each consonant sound was tha same, tne total values
" for each. sound were eut in half - |

' When the Bell Lanoratorles flgures were eonveWu@dg the

b;epds werg/c@mb;ned Wlth the‘consonanyso‘;ﬂhe ;nltlal consonants
in initial blends were added to the initial consonant total; the
| final'conSOnantsin the final blends‘mére»added‘to the toﬁél of
the.final consonan‘&so Thﬁsg the 5eréentage for [fst/ in the
lnlt:!.al ‘colum was added %o /s/o In the final column it was added
, to /t/ . : v
| By leldlng the number of sounds 1n eaeh cateworya=_
vcwe189 1n1e1a1 eonsonantsg and flnal eonsonants==1nto the total

'nnmber pi sounds~recorded in the'Bell Laboratories study, the



téoﬁf@féionffaé£§rs of 0, hl? fér'vowélsé 00288 for initiél.
'consonantsg and O, 295 for. flnal consonants were debemmlnedo
o M t;pllcatlon of each sound by its respectlve conversion

‘f‘factO? gave the frequensy of occurrenee of each sound relatlve S

bo every other sound. The total of the converted flgures

¥ equals 100 per cent (see Table IP).-

| ‘,The Dem3y'f1gurss were converued %o COmparé withsﬁhe~

'é%hérit%bie$>©£§mvfigares'bylfirst'aividing 38 per cent (the
ﬁb%al vowel ?efeéntage) and 62 per cent‘(the totallcqnsonanﬁ-

_percéntége)_iﬁ£o Qne Eﬁndred? The resulting figurésg'é0632-and
1,613, were then multiplied by each fowel and‘éonsonaﬁt‘values
1respéctivelyo  The results gave a total of 100 per cent for each

| coluhnpavowels (and diphthongs) and'consénants (see Table II).

The fr@quency of occurrence tables showm in thls chapter _;-

llndlcate that there is ?lttle dlfference in the frequency'ef

.occurrencevof soundﬁg Whether thg study'ls based on spoken or
written material. The,méét cémpléte.sﬁudy“was done bj‘freﬁchg B
Carter, and Koemig at Bell Laboratories; This study included a

‘Tréquency count of vowels, consonantss‘and diphthongs.



CHAPTER II
"Sﬂmmw oF Tﬂ"ﬁ; @ROBLEEM

The presenb z.nvesm gat:x.on was d.esmgned 'bo s*budy 'bhe
rela'b:z.onshlp of an. Armculamon Score based upon the relative
| frequemy oi“ pccu:ren@e of all speeeh sounds and_@:g@fl@iemyq: |
| of a:fc;ticula;tiéﬁ as -juaged“' by. e:@eriencéd @ééch Véheraﬁistso The
. bas:Lc a.ssumpmon unde‘wlylng this investigation is that lf such
an Arb:.culatz.on Seoz"e c@rrela‘bes h:i.ghly mth cempeta.nt subgec u:.,ve |

evaluamons of an :.ndlvidualﬂs a,z’tmulat@ry proflcieneyg then the

' .A.z’tlcula‘glon Score 1s a val::.d measure o; ar‘i:lcula’sory prof;cz,eneyo e

Speclfmal 1y9 the Stndy sough@ 0. answer the f@llomg ques’blonso' -
EE Y Can a scale be dev:s.sed Wblch will yield a s:.ngl.e SR
e ‘ifseom mh:n.c’a is nmnerlcally accura,t% statxs‘ba.caijy |
. man:v.pula’m ve, ea.su,v u.nderstoods and eonvezu.ent am:l
-:':"s;mple to use? |
2 '.Is ‘S‘;?h, a score‘valid as a's,zzcﬁeaprese‘ntationgéf .
o "a@tigrilatgry pfofiéiéney? o
o I?@éRTJQYCE CE THE STDY
S:mce so any éf 'bhe sneech dlffleulmes of chlldren aré
. arti cu..a’uory in na’@ure s research in th:s.s area is 1r:1.eec:1c=.,d0 an v
the e:cce_p%:uon of thg ;mr_esm;gat;;ons of '“bhe,causes_ 'of.grt:.cjila‘t;ory

=
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q‘dlscrd@rsg little research has been doneo ‘The primary reason is-
~that no adequate method of measuring articuiation is availébleo |
& method needs to be devised ﬁhl@h.eaﬁ be statistically manipu-
, 1ated and which is meaningfulg aeeufates convenientg and relatively 
simple o useo' |

Such a measure also has 1mplleatlons for the sp°ech
theraplsto A convenlentrquant1tat1ve»measure.of the @hlld“§ :

articulation is often deplrableo‘ Parent%s teachers, doctors; or

 psycho1og1sts may request perlodlc reports of the chlldﬂs progresso;, :

If a 31mp1e defect is. pr@sentg such as the substitution of /@/ fer .
/5/9 it is not dlfficult o lndlcate that the child orlglnally |
 substibuted /Q/vfor /§/ in a1l p@Sltlcns and that at a‘glven time
he can produce the /s/ sbmd in 'bh_é m’edi'al and final pos::.éionsg .
misartieulaiing enlj the initial sound0 Howeverg in mnltlnle
‘articulatOEy defectsy such as are found in. some chlldren with
Gerebral‘PalsyS such a method Q& ana1y51s is long, clumsy, and
'inefficiento & total picture of they chiid“s speech problen is
‘.also dmflleult LC present wzth explan@tlon and descrlptxen only;
~Gount1ng the phonames whvch a person preduces cofreetly in
‘ [eqn$1nuedvspeech glves 8 rough numerlealvevaluation of articula-
' ‘toéy abilityi'.lﬁ Wbu1d §é bebter “to have é single numerical
seoreg representing the child!s total articulatory pfOflClencyo-
If 19 can be sald that a ehlld"s artleulaslog was 60 per cenb
- prof;elent at the beg;nnlng of therapy and was 9Q per cent
'prbficient aftér‘a:given'peri@d ofltimeg a moré cpmprehénsive'“

- and more easily understood measire is presented. Such 2 score -
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may be supplemented with ezplaﬁatéz:yr matcerial if desireds; how-
ever, the Articﬁlation,lSc@re-bjr, itself is a more efficient |
indica’c.ipn of ‘the‘ child.ﬁs. ’sgtal speech picture »thaﬁ, a longer,
more dé'tailed de'scx?iption oi‘ ea‘ch‘ mdlv;!.dual Sound in’eééh

position.

'DEFINITION OF TERMS .

Speech Defect. Wend.eil Johnson has prdvided the simplest
and most practicd definition of a ‘speech defects %a child's
speech is defective when most 1isterners pay as much attention,

or more, to how he spealks as to what. he says. 12l

Artieulation. Articulation concerns the distortion,

substitution, or omission of sounds, Both consonant and vowel

mounds should be included in any consideration of articulation.

ﬁrticﬁla—bion'Befectivenesso ' The émount oi‘ the childls

speechg iceoy. 'bhe sounds tnat come out of h:z.s mou‘th9 wh:n.ch is not .
eas:n.ly understood because of faulty artleulation is knom as
'ar‘biculat:_on de_feetivenesso .&rticulat;on defectiveness is
réj;atgd. _'bo coxﬁmuniéétioﬁo The .moré‘ defective a persoﬁ“s ar'bieua‘ -
iati'gxn"isg the more diﬂficul‘by ‘others will have undérstanding

him, and the less information will be received from hi_s speech.

: 2 Wendell Johnsong et al., Speech Handlcapped School N
'Ch:.ld.reng (New Yoxlks - Haroer and Brothers Publishers, 191;8)3 Po 20
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Armculat:,on Sc@reo The z?sr‘bz.culatlon Sczore ::.s a smgle _

nwaemcal score g:uven to an :.nda_.v:.aual“s ertlculat.::.on on the
"bas:.!.s of ‘the’ sounds mz,sartlculated or om;t'bed on.an artlculatlon -
test, The score indicates the total proficiency of a person’s

articulation,

| . Reiiébilitya Rel:.abll::;ty is a func vion of the internal
l"conszsnency of ’c.he measur:s.ng n.nstmmenbo  There are *bhree
methods of deiaemm:mg rellabll:rbyf* the split-half me‘bﬁod‘,, the
alternate or paz“allel forms Irm.a‘bhoci,g and the tesmretest

(repetltlon) me’&hod¢25

'Validi%ya : Val'i dl’by is concerned mi:h the qmes*&:c;on9
”Dces this measuz'e whai; :L‘b 1s supposed to measu.re"”g Val:gd.lty is
‘v»de’c,erm:m.ed by correlaglng the method of measux"emeat in quesm.on

with a'meassur’e. of known or assumed validity.26

- 25 Henry EQ Garrett, ) Statlstlcs in. Ps'ychology and Bduca-
- 't.:t.ong fouirth ed:n.m.on (New Yorko Longmans Green and 6009 1957)9
Po 3320 :

26 G:arrefé-’g'.g o 9530 9 .pp”o_‘ 351.::;3&50 e



CHAPTER IIT

‘PROCEDURE

. The vpurpose-of this study was %o construct an Articula- _

tion Score representing a person's. articulatory proficiency.

This score must 'fulfili a1l of the emeﬁa‘ mentioned in Chapter,

.. The problem. Was resolved through the follom.ng pfoeeduresa

1o

X  ‘3-‘¢.

6o

The litma*bure perm_nen’c “to tne study was x-ev:.ewed.

o d_lgcsover‘ the exwt:.ng Ame‘thodsl of measuring
" articulation.

An eveluation of these methods was nade.

Studies concerning “the frequency of occurrence of
sounds were reviewed, and the oné which was the most

tomplete was selected as the'bésis for the Articulae

. "tion Score. °

An artlculatlon scale was constmcted 'tf'z:n.eh 'yz,elded , B

& s:.ngle nmerz.cal score rep:@esenta'tlve of a person's

defect:t.ve ari;:x.culatlono

Ib&. gznoup of c}uldren with articula Oy prcblems was
esﬁedg md an Avticulati on Score was asmgned 'bo %3
eaeh of themo ' \

Tralned speeeh theraplsts evaluai;ed samples of the
speech of these ch:.ldre:a and 'gave each a ra‘t:t.ng of

art:.eula’c:.on defect:.venesso

3.
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7. The judges' evaluation of each subject's articulation

was correlated with his Articulation Score.

The best way to relate a person's articulatory pro-
ficiency to the amount of speech his listeners could understand
was to assign each speesch sound a value based on the number of
times that sould would probably be heard in one hundred consecu-
tive American speech sounds, This was the assumption which
prompted Wood to base his Articulation Index on Travis' frequency
table.?’ Wood included only consonants in his study. Vowel
sounds are also misarticulated. In some cases, vowel sounds
present the greatest problem. For example, the Spanish speaking
person often has great difficulty distinguishing between the
American /i/ and /I/ or saying /ae/. This can cause the listener
as much confusion as substitution of /t/ for /o/ or /d/ for /¥/.

The Bell Laboratories study 28 jncluded all of the
vowels, diphthongs, and consonants of American speech. An esti-
mate of the accuracy of these figures may be made from the informa-
tion presented in Table V. These data were compiled from the

check test mentioned in Chapter I, conducted on verbs alone. The

27 Wood, "Parental Maladjustment and Functional Articu-
lation Defects in Children," Op.. Cit.

Travis, Op. Cit.

28 French, Carter, and Koenig, Op. Cit.
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TABLE V

BELL LABORATORIES CHECK TEST

Relative Occurrence of Consonants in Verbs

First
Sound Observations Check Test Difference
/o / 1.02 1,02 .00
/da / L.L6 L4483 +437
/£ / 1.73 2.18 +.45
/g / ]_1.15 90,40 -1075
/h / 1.0 1.66 +.D
/dg,/ 022 0.23 +,01
/k°/ 8.90 8.7k -.16
// 770 7.94 +.2l
/m / hobs 3096 -oh9
/n / 6087 7010 +023
73 / 3.34 3.h7 +.13
r/ 3.97 3.88 -.09
/s / 10.31 9.67 -.6l
/t/ 16.97 17.39 +1y2
/v / 2.36 2020 -.16
/w / )4087 hoSh "'033
/3 / 0.55 0,53 -.02
/z / 1.09 Ll.hh +.35
/z/ 0432 0.75 +,
/%/ 1.35 1.17 -.18
/0 / 2,53 2.85 +.32
/S/ 0.05 0,06 +.01
/3 [/ 0.00 0.00 .00
/y/ L.39 5.00 +.61
100,00 100,00
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eheckltest‘wasxmade o@ the same set of tolljcircuits; but by a
different observer and at a dlfferent t:.meo The check test |
showed a elose relatlonshlp between the orlglnal seund count o

and the later figures.
ARTICULATION SCORE

Since the Bell Leboratories study was the most_camplete;
and sinee it appeéred'to be the most accurate, the ffeqﬁency‘of
occurrence tables resulting from this study were used-és the ba-
sis for the Articﬁlation Score in the éresent’invesfigationo

Wood's reésons\fér equal prorating.of cqﬁsonants'were
thought to be valid0291 To givé pertial credit for partial
learﬁing of a SOund9 it iSAneéeSsaxy'ﬁo have'some'divisicn of
consénant somnds, Most speech therapists use the three word =
pOSitlonSmmlnltl8lg med1a19 and final-<in articulation tests and
‘ therapyo Fox ﬁhese reasons the total consonant values of the
Bell fre@uency analv51s mere prorated 1nto ‘three: mord p051tlonsn
.vSounds whleh do not normallv'appear in three positions. were.
prorvated accordlng to the numbar of positions in Whlgh they
cen be found in American'speecho Thus, /t/ was proraiéd into
1n1tlalg med:Lal9 and flna19 while /h/ Wwas prorated lnto to |

| pos1t10nsg 1n1t1al and medlalo

R 29 Wbod WNeasurement of Progresa in the Gorrectaon @f
. ‘Artlculatery ?peecb Defectssw gg Cito
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For purposes of scoring in the present study a few of
the original Bell Laboratories figures were combined into like
classes. The /a/ in par was added to /a/ in pot; /&/ in pair
was added to /£/ in pen. In the same manner /I/ in receive was
added to /I/ in pin. The unstressed vowel sounds in possible,

about, notion, wanted, and people were cambined into the single

category /3/.

In the category of the blends a small proportion (3.39
per cent) was assigned to "others." The representativeness of
the word list published in the study report has been mentioned
previously (cf page 2L). Because this list of words represented
96 per cent of all words recorded, it was assumed that the dis-
tribution of the 1l.39 per cent of unassigned blends would be
sufficiently accurate if the blends not previously noted but ap-
pearing in the word list were to be counted and proportionately
divided into 1,39 per cent. There were 197 occurrences of new
blends in the word list. The percentage of times each blend
occurred in the list was added to the originel figures for the
consonant concerned (cf page 29).

Each sound was assigned a value according to its fre-
quency of occurrence in American speech (see Table III). The total
values of the misarticulated sounds was the Articula tion Score,
The Articulation Score, therefore, represented the inadequacy, in

arithmetical form, of the subject!s articulation.



TABLE VI

SOUND VAIUES FOR THE ARTICULATION SCORE

Equal Prorating by Word Position (AS)

Lo

/v / 3,00 3.00 3.00 9.00
/n / 1071 1071 1.71 5013
/r/ 1.55 1.55 1.55 k.65
/a/ 1.1 1.2 1.1 h.23
/1/ 1.24 1.2, 1.24 3.72
/8 / 1.11 1.11 1.11 3.33
/x / 1.01 1.01 1,01 3.03
/v / 1.35 1.35 - 2.70
/z / 0.68 0.68 0.68 2.0k
/£ / 0.70 0.70 0.70 2,10
/3 / 0.93 0.93 ———- 1.86
/h / 0.83 0083 huntebandnd 1066
/v / 0454 0454 0454 1,62
/o / 0.51 0.51 0.51 1,53
/p/ 0,50 0.50 0650 1.50
/g / NG -—- 0.53 0.53 1.06
/// SH 0.20 020 0.20 0.60
/6 / THin 0.20 0420 0.20 0,60
/Yy / CH 0410 0,10 0.10 0.30
/h“/ WHen 0013 0013 —veme e Qe 26
/dz/ JudGe 0.09 0,09 0,09 0627

20.16 20,69 17.45 58.30
___.————___—:J———-—"—_‘_“‘J——————-ﬁ s s g




TABLE VI (continued)

Vowels

Key Word Sound Value Key Word Sound Value
about /2/ 6480 pole /ou/ /fo/ | 1.98
pin /1/ 5.86 differ />/ 1.90
pen /el 3.21 pawn /2/ 1.73
pine /81/ 3.16 pun v/ 1.73
pan /ae/ 2.87 pull Ju/ 1.23
pot /o/ 2,72 pout /au/ 0,70
peel /i / 2.69 purr /3/ 0.33
pool Jo / 2.61 pew /iv/ 0.11
pane /el/ /e/ 1.99 poise /o1/ 0,08

Total )Jlo70

Initial Consonants 20,16

Medial Consonants 20.69
Final Consonants 17.L5
Vowels )_.g_.zo

Total 100,00
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For example, if a child substituted /w/ for /r/ in the

words ruler, carrot, and car, and /w/ for /1/ in lamb, umbrella,

and doll, and omitted /s/ in Santa Claus, he would have missed
/r/ amd /1/ in all positions and /s/ in initial and medial posi=-

tions., His Articulation Score would be computed in the following

nanner:
Sound Initial Medial Final Total
/x/ 1.55 1.55 1.55 165
/Y 1.2} 1.2h 1.24 3.72
/s/ 1.11 1.11 _2.22
Total 10.59

His Articulation Score (AS) would be 10,59. It could be said that
approximately 103 per cent of his articulation was defective.

The Bell Laboratories sound frequency analysis considered
the consonants as initial or final in a syllable, No medial
sounds were recognized. The possibility that an Articulation
Score based on the original figures rather than the prorated
figures would be more accurate was considered. Therefore, a
tabulation was made of each subject's articulation based on initial
and final consonant sounds. The values for the vowels did not
change. This new score was called AS' to differentiate it from
the original AS (see Table VII).

In the previous example the subject misarticulated /r/,
/1/, and initial and medial /s/. The test words for /r/ were

ruler, carrot, and car. A consideration by syllables showed




TABLE VII

SOUND VAIUES FOR THE ARTICULATION SCORE

Consonant Values Determined by Syllable Position (AS')

Sound Values
Initial Final Total
/t/ 2,52 6.49 9,01
/n / lohh 3069 5013
/r / 0080 3085 )4065
/da/ 1.81 2.40 k.21
/1/ l.24 2.48 3.72
/8 / 1.93 1.39 3.32
/k / 1.76 1.27 3403
/w / 2070 - 2070
/¥/ THen 1.94 0637 2,31
/z / 0.10 1.94 2,04
/t/ 1.32 0.79 2,11
/3/ X 1.87 —— 1.87
/h/ 1.66 —— 1,66
/v / 0036 1'25 1061
/o / 1.40 0.12 1,52
/p/ 1.14 0,37 1.51
77 cun 1036 %t 1057
/n / NG — 1.05 1.05
/f/ sH 0450 0,09 0459
/6 / THin 0,58 0,01 0,59
/Y/ CH 0,16 0.16 0,32
/hw/  WHen 0426 ——- 0426
/dg/ JudGe 0.2L 0,04 0.28
/5 / ZH 0.01 0.01 0.02
28.80 29.50 58.30




TABLE VII (continued)

Vowels

Key Word Sound Value Key Word Sound Value
about /9/ 6.80 pole /ou//of 1.98
pin /I / 5.86 differ /3 1.90
pine /al/ 3.16 pun /A/ 1.73
pan /ae/ 2.87 pull /u/ 1.23
pot /a/ 2.72 pout /8au/ 0.70
peel /i/ 2.69 purr /3/ 0.33
pool /ua/ 2,61 pew /3u/ 0.1l
pane /e1/ /e/ 1.99 poise /o1/ 0,08

Total k1,70

Initial Consonants 28.80

Final Consonants 29,50
Vowels 11.70
Total 100.00
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initial /r/ in ruler and carrot and final /r/ in car. Syllable

consideration of the test words for /1/ showed initial /1/ in

lamb and umbrella and final /1/ in doll. The omitted /s/ in

Santa Claus and pencils is initial in the syllable. The AS' would

be computed in the following manner:

Sound Initial Final Total
/x/ 0.80 3.85 L.65
/1/ 1.24 2,18 3472
/s/ 1.93 1,93

Total 10,30

The AS of this subject was 10,59; AS' for the same subject was
10.30. Further examples of the computation of AS and AS' will

be found in the Appendix.
SUBJECTS

Forty-five children, all attending school in the Tucson
area, between the ages of six and twelve were used for this
investigation., The nine subjects attending the Tucson Public
Schools were receiving therapy; the thirty-six attending
Amphitheater Public Schools had recelived none., Two of the
children were referred by teachers; all others were previously
selected by speech therapists on the basis of the presence of
articulatory defects. The articulation of all children ranged
from normal to severely defective. None of their speech was

unintelligible.
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" TEST PROCEDURE

Arbiculs 'tion‘ T@sm & pieture articulation test cone -

?stzvucb@d by "che '&a’r:a.ter was used i“or @estlng artmula%z.ono All(
pictures were in color and mounted on 5t Py 7" p:n.eces of
poster boards Every som*zd An funemcan - speech W&S represen’c,@do
The test was given %o each chlldg and all sound erroz‘s wera
r_:.o.-bed on the test foxfmso . Cop:,es of the ar'tz.cula‘blon tesi;
»fromfs will 'bé foun& in the Appendlxo‘ Each ch:ﬂd wa.s g:.ven an

AS a.nd AS? by @ddmg toge’bher the values of the som‘zd errors.

Recorded Sampleso F@llom.ng *’me b&k.mg of ’i;he articulas

tion tests -each . sub;ect spoke untz,l one mlnut,e of eontmuous

spesch had been 'b@p@ recczﬁ@do The children talked ab@ut their
Ghmsmas pr@sentﬁ or their pet,so A :E”e‘tox 'talkéd. sbout bro’clﬁers
,.and sis*b@??so. All. of ‘the ¢h:s,1dfen Were tested and recowd@d ln

'school roomse -
RATINGS BY JUDGES

Morrison and others at Ohio 'Sta-te University found that
tra:x.ned Judges could reliably place tape’ recorded samples of

s;)eech along a sevemby con‘bmuumﬁa In order to obtain =

‘BOMorrison» Opo Cito
Sherman and Morrison, Op. Cite

March, et alo, Op. Cit.



: reliability.r of 909 “@en gudges a.nd -bwo speech samnle$ f@r each
’subg@@t or s;Lx Judﬂes and fou:e’ samp}.es were necessaryo?’l All
' d@fmtlons of de;.ecm.ve ar‘b:i,@ula'bmn relate ’che speech to the
lis a':,enero Ib J.S uheref@r@ assumed tha.t when & gz*oup of llstenefs
can x-el:s.ably evaluate the defective artlcula,tlong such evaluam@n

s a val‘:s,d measure of arucula'blon defectiveness.

Traa.ning 'bhe Judgeso‘ Ten observezfs who were unfa:mlz.,ar

m,'t,h tae subg ectHs partlﬁipated m th:.s studyo : All ,judges Were
upper dlv.lsa.on students in speech therapy at the Unlversz,ty of
Arigona and had elinical e:@ememe mth a.r‘mculatoz:y- de‘f“ec 58,

| ‘ Tenasecond samples of . the speech of fcr‘bywﬁvn chz,ldr@n
bwezm @omp;led fzc*om the oneaxanute recorded segments oi" speech,
which were used throughout i;he‘ training and Judging sesslonsg
The same room and fi:he seme tape recordsy were used for 21l ses-
'sionso-j o | | | |

Half of the speech sanples were presented at the first

'brainlng session so tha't the obsemfexs could detexmine in- thelr
| m.nds uhe remge of dei‘ectwe ar'blculam,en present on ‘che tape.
A 'tape w&s ‘bhen played which presented tenasecond samples of 'the
speech'- of .all subjee gs in random orders, . Judges were mstru@ted
| 'to l:s.sten camfully & 15) each sample of . speech and to rate the

artlculamon on a one 'be:» nine severl'by sca.leo One was cons:.dered

_33-”March5 et alo, Ope .gggo
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15%5@ Sevérely'anﬁ Eggg'was éonsidered m@st severeiY.@eigEtive
srticulation. They were asked o consider oniy éfﬁieulatioﬁg
ignoring all influeace of age or . of general @ffec'blvenesSQ
Each gudge gave a ratxng to each of th@ fortyaflve speecn samples
on forms orov;ded by the lnvestlcat@r (see Appendxx)o |

All scores for the same Ghlld were averaged s0 that
sagch child fecelved a.slngle secore. The tape was played‘ggalng
the composite rétingé being announced before eath selection was
I;eard; If any observe: fe;t., the ra‘tiiig was né‘t é?r:eciig fi:.ha‘t
- rgting was discuSSedo F@é‘exampieg\oné bby‘rebéivad é‘bétter
ratlng then some of the Judges felt he should haveo éhay ﬁhought.* '
_that hlS apparent age,” 1nd1cated by his voice and hlS subgect
matber (his teddy bear),, had 1n£1ueneed the ratzngso The
selections which were questioned ﬁere j@dged,again9 éﬁd"new_
esmposite-ratings'were'de%erﬁinedo This first trainihg session -
lasted fou?'hourso’

‘The S@@ond tralnlng session, one hour ia length, was V
devoted t@ llstenlng to a tape of thirteen seleeolons representing
- the various levels of articulation. The samples-for this train-
'.ing tape were chosen in the f@llowing‘ménnera The selections
ere fiﬁst-ehoSQH upon Whicﬁ‘therekhéd'been'01058vagraemenﬁ by
the gudg@s durlng the flrst tra“nlng 53551ono These ratlngs were
' then eompared Wlth the 49 and AS& Whlch had been leld@d 1nt@
"nlns equal levels (se@ page Bl )o Those which appeared to be -

@omparamle Wer@ sel@ct@d forvuhe‘short training tepe. The
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Ysamples on ’che short training tape were armnged in descendmg
o 'owdez"g one f:e.rs*b and nine lasto, The -gudz:res were instructed %o
115’0@11 %o thls tape and *bc deteﬁme m. the:.r oun, mnds the - |

' ,m‘bewvals Uhl@h were show:m,o

Final J"widgingo The flnal gudgmg seasz.on reqm.red two

’hOWSo' “The short waming tape was presented “om,ee a'b the

:"fbegimmg of," the gess:g,on so tha‘b th@ Juciges cauld dei;ezm.ne ‘bhe ‘

L intemral i“or eaeh :fat:mg in his m:mdo A new ’cape 9 con‘bammg

-tenmsecond samples of the snee@h of 8.11 forﬁya@lve subje@‘tS in.

' ; random ordewg m’a.s shen playedo Afiaer these samples were rated
: on ‘the fo:msvprovz.deds the shoxri. tralnlng vtape was again pla.yedo
Différent Sa;nplés of. the speech of‘jth"e sa:aie children; arranged in

. random oz'?derg ) Wezﬁe‘ theﬁ h_éard and ra_;‘b}e:fd _by the - judgeso‘

It should b@ po:mted ou't 'bhac. thez'e were orlglnally
sixty=five subg@cts :m 'tha studyo In. some cases the observers .
fel't the sampl@ ws,s :madeoua‘be beca;use of obmouz& men“bal re=

.‘tardamms poor vome q_ualz:ty,9 of poor re@ord.mg cond:a.tlonso

o ALY of thOS@ sel@ci‘;:z,ons about wh;ch 'bhe magamt,y of the ,judges‘

'mdleated madequat@ observa‘bloas Were elm:ma.‘b@do
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PRESENTATION OF DATA

' Table VIIT shows the Articulation Scores (AS) and (ASY)
and.final‘judéesﬁ ratings»for all subjects. The - scores for AS
ranged from O (norm&l)yio‘BGQSSO The range for AS' was O o
,3h°02? The ratings are on & one o EEES scale, while the
Artlculatlgn Scores ranged from O to 30+

Table VIIT @hows that ﬁhe scores for each child were
simllar whether the three consonant poszt&ons werse con31dered
(AS) or- mhether only th@ 1a1t1a1 and.final syllable posit&en&
were used‘(AS“)o Then a @hlld made a souad4@rr@r in one pos;tlang

_h@ usually made the same error ln all posltlonso For this
raasonn the Artlculahxon Scor@s were expecteﬁ %o be smmllar
| for each Ghlldo h
| | Thé ‘final ratiﬁéféach %ﬁﬁje@t”reéeived was'abcoﬁpilée‘ll
tlon ‘of the’ observat&ons of all ten ;udges for both samples of
ispe@chq,vThese ratings ranged frem 1 %o Bohev The Judges did not'b
glve fractlonal ratings; the fractlons resulted when all tan
rao;ngs for both samples of speech were averaged.

| Table IX shows the ratlncs and Artlculatlon Scores for
each subge@g in deseendlng ordero_ in order to compare ratlngs i
and seores‘for each subgectg_the ratings and scofes‘were‘dividad

e

A



JUDGES' RATINGS AND ARTICULATION SCORES

TABLE VIII

50

|

il

Subject Rating AS ASt
1 6425 20.51 20.83
2 1.70 6.56 6457
3 2,00 6.56 6457
L 1.60 3.93 3.91
5 1.25 3.43 3.L8
6 8.L45 30.85 3L.02
7 7.95 20.31 21,140
8 6.75 23.15 22,69
9 6.40 19.14 21.06

10 L.30 20.57 19,32
11 7.40 29,68 33.25
12 1,70 5.56 5.56
13 2.35 6.56 6.57
k1Y 2.55 6.56 6.57
15 1.80 6.17 6.53
16 L.95 16,57 16.55
17 3.05 10.11 10.78
18 3.45 13,22 13.18
19 3.55 17.60 19.82
20 6.25 17.25 17.99
i\ 1.90 5.37 5.36
22 1.20 3.33 3.32
23 1.65 8.18 7.97
2} 2.20 6.16 5.95
25 1.30 L.ho 3.7k
26 1.20 0.00 0,00
27 2.30 5.57 5.37
28 3.35 16,19 17.11
29 3.00 8.6l 8.65
30 3.45 7.80 9,05




TABLE VIII (continued)
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Subject Rating AS AS!?
31 2420 597 5495
32 2,10 5.57 5ok
33 2,15 3.33 332
3k 2.85 9.49 9.50
36 2.20 597 5.95
31 1.00 0.00 0.00
38 1,40 2.79 3.05
39 1.45 3.33 3.32
Lo 2425 6.91 8.16
[l 3.05 11,12 10,92
L2 1.L5 LelS 3.62
43 1.40 5.81 3.72
Lk 2.5 5.96 6.11
hs 2.00 6.56 6.57

k



TABLE IX
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JUDGES' RATINGS AND ARTICUIATION SCORES

Rank Order
Observations AS ASt
Subject Rating Subject Score Subject Score
37 1.00 26 0.00 26 0,00
22 1.20 37 0.00 37 0,00
26 1,20 38 2.79 38 3.05
5 1.25 22 3.33 22 3.32
15‘ 25 1.30 33 3.33 33 3.32
38 1.40 39 3.33 39 3632
L3 1.40 5 3.3 5 3.48
39 1.L5 L2 3.62
L2 1.L5 L3 3.72
| 25 3.74
(L 1.60 N 3.93 L 3.91
23 1.65 25 L0 21 5.36
2 1.70 L2 LeLS 27 5.37
12 1.70 2 5.37 12 5.56
15 1.80 12 556 32 5.94
21 1.90 27 5.57 2y 5.95
3 2,00 32 5.57 31 5.95
LS 2,00 L3 5.81 36 5.95
2{ 32 2.10 Ll 5.96 Lk 6.11
33 2.15 31 5.97 15 6.53
2l 2,20 36 5.97 2 6.57
31 2.20 24 6.16 3 6.57
36 2.20 15 6.17 13 6457
Lo 2.25 2 6.56 1k 6457
27 2.30 3 6.56 45 6457
13 2.35 13 6.56
Ll 2.L5 14 6.5
K L5 6.56
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TABLE IX (continued)

Observations ’ AS ASt
Subject Rating Subject Score Subject Score
[ 1k 2.55 LO 6.91 23 7.97
34 2.85 30 7.80 Lo 8.16
29 3.00 23 8.18 29 8,65
J 17 3.05 29 8.6L 30 9,05
3¢ 11 3,05 34 949 3L 9.50
28 3.35 17 10.41 17 10.78
18 3.45 L 10.92
[ 30 3.L5
19 3.55 N 11.12 18 13.18
35 3.75 18 13.22 35 1L4.84
10 L.30 35 14.03
16 L.95 28 16.19 16 16.55
16 16.57 28 17.11
20 17.25 20 17.99
19 17.60 10 19.32
19 19.82
1 6.25 9 19.14 1 20.83
20 6425 7. 20.31 9 21.06
9 6.40 1 20,51 7 21,40
10 20.57 ? 22.69
. { 8 6.75 8 23.15
11 7.40
8{ 7 7.95 1 29,68
6 8.45
9{ 6 30.85 1 33.25
6 34,02




5k
into nine groups. The judges rated the samples of speech accord-
ing to the method of equal-appearing intervals; therefore, the
Articulation Scores were divided into nine equal groups. The
lowest AS was 30.85. Dividing 30.85 by 9 gave a group division
point of @ proximately 3.43. Group one of AS consisted of those
subjects whose scores fell between O and 3.43; group two consisted
of those subjects whose scores were between 3.L3 and 6.86 (3.43
+ 3.43 = 6.86); group three consisted of scores between 6.86 and
10.29 (6486 + 3.43 = 10.29).

The groups for AS! were not exactly the same as those
for AS because the scores were not the same. Since 3L4.02, the
lowest AS', divided by 9 is 3.78, group one fell between O and
3.78; group two fell between 3.78 and 7.56 (3.78 + 3.78 = 7.56);
gréup three fell between 7.56 and 11.3L (7.56 + 3.78 = 11,3k).

Judges' ratings between 1,00 amd 1,L5 were considered
group one; ratings between 1.50 and 2,45 were group two; ratings
between 2.50 and 3.L45 made up group three.

The rank order of the scores and ratings for each
subject is similar, and many of the same subjects can be found
in any comparable group. The grouping of the subjects does not
represent a normal distribution curve. All subjects in this
study were considered to have defective articulation by teachers
or speech therapists. In order to have a normal distribution
curve, a random sampling of the entire population would have to

taken., In this case, 5.0 would represent average, while ratings
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'béwards 1 would be better tﬁ&n"avera_ge , and ratings towards 9
_would be poorer than évefageo Judges® ratings in this study were
yre‘lative ﬁo the séﬁlplés | presented; a rating of 1 représen’eed
iéa_sf; ‘sevexjelly défec'biire articulation. |
| The @oeffici;nt'of correlé;tion' as cbmputed rvfrom the'raw
scores produced an x of 9400 between 'bhe gudgesB ramngs and
‘che AS. ‘I‘he r i"or ratlngs of gud,ges z—md ASY was .9h13. These
:E’lgures mdlcate tha‘b there are negiz,glble dlffere*lces betwe@n
Artmula.tlon Scores when sounds are provated equally in all |
posrt:s.ons in Wo.fds or when the consonant sounds are g:z.ven values

de'bem:.ned by t.he:n.r pOn;l'blOD. in the syllableo



- CRAPTER ¥
SUMMARY AND CONGLUSIONS

3 Since’this investigatiqn was uz{ciertaken 1o constmét
anl_érticﬁlatioﬁ Sc‘ox"é; ‘Which wouid re‘presénttmmerically a
' ‘pezc*son"’s articulatory préficiencyg it was necessary ‘tha.'b the
F:'fs;eérél_ be meaningful, accurate, and’ Simple_ %o use. The specific
| q\;estions"to:"be ‘answeréd by the study werbs .
1, Cen a ls'cale be devised which will yield a single
- risicore which is numerically accuré,teg statistically
ﬁxénipulaﬁve» easily understood, and convenient and
'éi'mlple 1o use?
2, ‘Is such a score valid as a répresentatién of
ar't:z.culatory profz.ciency‘?
Rev:.ew of the literature of the fz.eld of speech therapy
' z_?evgaied that the presently available methods of measur:mg articu-
laﬁen were %nadecjuéteo Most of +the methods involved subjective
evaluatlcms Of defect:weness by uralned observerso' The only
, nwner:.cal scale was based on the frequency of eccvrrence of cénm :
sonan't sou.nds in American speecho
| I‘he b@st way to construct a numemcal scale of articula-
'iiéﬁ"ééeraed to be to assign values to each sound ( consonax::_tsg

Vowels, and diphthongs) accerding to the number of times bach

'
i S
cre , o

5%
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sound Would prgbabiy:' ‘c&ccﬁr in a segment of American speech' one -

. hundred sounds in lengihg ' The Bell Labbra‘tdries sound irf“l%equen@y |
analysz.s was selec’ted as- the basis for “the Artleulatmn Seore
because it appeamd tc be 'bhe most carefullv done of all 'the

studies and b@cause it was completeo32

Two Ar*bmulatz,on Scores were constructedo Both sdoﬁes

:Were‘based on to*’gal values of the consonant sounds as debtermined
éi; Bell Léb'ora’toﬁeéo“ " The AS was constructed é,ccording to
Woéd"s »ﬂétho&éééqua%lly prorating the consonant sounds into- all
pd:?sitiéns in which vthley:. could be found in American épeechOBB :

The vowel and diphthong ‘*.vé‘:!_ue;s froxﬁ ‘the Bell Labdra‘éeriéé study

: W@K“é added tov 'bhe totai ‘eo'nsonant values to equal lOQ’ per eentno
The AS“ u%d the omg:mal Bell Laboratomes d:z,stmbu*‘@lon of con-
uonsmt seunds accordmg 'bo thew pos;tions in- syllables@ The s
values for the vowels and dlphthongs were the same in both scores.

F@r’tymflve cha.'i.dren between the ages of six and 'bwelve
served as mbgects for- the St’lld,]'o' Then.r artlclﬂ.atlon ranged

‘from normal to severely defeei;:.veo Each subg ect was g:u; en a

' p:,c’mre art:.cvlam,on test construeted by 'bhe m'itero . This

test 1ncluded all scsunds of‘ Americen SPGGChe '

32 Fz’enchg Cart.erg and Koe:algg 92 Cl't'o

-33 Woodg ‘WPapental Mfaladgustment and_ Fmact:.onal Az'tmulaa
Bl on Defec'bs :1.;3 Chlléreng i @o Gito .
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A cneamlnu'be sample of the spee@h of each chl'ld was

tape zcecordedo Thx"ee tenwsecond samples were 'taken from the |

onewmnu'te segmen'bs and arranged in random order. One sample ;of _

the speech of each subgect was used %o train the judges; the

other t‘m were used in the final_ ,.jmdgj’.ngo

‘l‘en trained gudsres rated the samples on a one to nine

con’ommm of artlculat:n.on defectweneSs 5 ozz.e meamng 1east.

' severe and nine‘ meaning ,mmt severe articulation defectivenesso

A coefficient of correlation 'bemeen each of the two Artieulation
Seares and the ratmgs of the Judges produced an r of o9h00 for
‘ AS and 091413 for AS"

CONCLUSIONS
The results of 'bhls :.nvest:z.gam.on allow several conclua
- sions 'bo be mades |
| 1. & score can bé defrised Which will numerically
T‘.‘r@pmsent 8 personlsg artlcula,tory proflclencyo _
2, The Ar'bmulatlon Score is a valid and rel:.able
‘method of dei:emining ‘proficiency .of ar'biculéticno
. The Bell ;Laﬂi‘éso‘i‘atqéigs ;ﬁ“igures ’.u.sed_‘;as "_;the, basis :Eoi* :
'bhe: score have been.’shoz%x;i‘ t0 be feiiébi@sk ‘(cf:pages
36-38) - The method of using trained judgés to .

ascertain the severity of defectiveness of «iiui=

* 3b grench, Carter, sad Koenig, Opo Cite
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;gai*'t:‘i;culation of given speech Saznples has a.lsc 'been:_’ .
shown to be rellableo35 Since a1l definitions of
defe@mv;,, ari‘,:.cula't:.on relate tne dei‘eei;:.ve speechl
| *'bof*’ohe ,gudgment of &'la;stenerg the clase correlaa‘
'bl@l’l obtalned. be*bween Judges“ rat:.ngs and. “the
Arm@uletlon Score provides an mdz.eatz,on that the
"Asiand; ASY are val.ld measures of ar‘b:.culatlon
' defecﬁiveneés °
3, Mediel sounds may not be necessary in ‘articulaﬁién ~
tests and ‘Shérapy; Aéeording to thé 'resul'ts of this
s‘budys ccns:,aerlng T,he syllable Dosz,t:.ons of con-

" ‘smam,s pr@duces 'bhe sa.me resulis as @ons:n.dermg
the p@s:;@:s.@n of ‘he eensonmt swnd m a mrdo It
‘may be“that a medlal sound-,whl‘ch 1s‘mz.sar'b1cu..ated.

or omitted is related to the initisl or final
pééﬁ.%éi@n 4in'the syllsble :ééher then to its mediek.
pos::bion in ‘bhe wordo This particular situation
'fj m.,ll have to be :anestlgated further before a

7. definite, conclusion can be drawns - -
~ DISCUSSION
' The Ar‘ticﬁiation Score was ,constmgtéd to £i11 a need in

speech .'thera;pyo ‘Al.though. it was desigped primarily for research

35 Maveh, et al., Opo Gite
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o purposesg‘ it cen be used in clinical"sutiatiénso- Intelligence;
ﬂmtz_'budes s personal:.'tyg ap't:.tudes 5 adgusment can all be measured.

‘All of 'bhese are at least a8 inbangible as ar'blchla'bory pro-

- flclenc% and yet an assessment can be mae.eo

Only chlldren Were used in the studies, at Ohio- State
'Uni?fgr.slt,y?@é Since 'the;:,r me'bhods were us_ed to validate _the
: Ar‘ticuia'bion. Scofég it was nécessary t0. use. childre&x "in 'tﬁe
' 1 garésent study also, H@wevez*' 5 even though thls expem,ment Was
perfomed on chlldz”eng the Art:x.culamon Se@re can be used f@r
adul*bs m.th equally vsatlsfactory resultso If both Chlldl“@l’l and
adults ha,d been used, the poss:.bllz.ty m::,ght have ar:.sen of .
_@ssessmg the sevemty of defec‘tlveness according to the f'nomalo“
A child of six may not. be &ble to say /S/ and still be cons:«_dered
nomal 9 :Wh:‘.le an adultAshould_ not mlsartlculate any sounds. The
Articulation Score was’ not desigzﬁ.ed. to tieli‘how‘ normel® articu-
ilajil;i‘on'isg its ’pux’*pbse is to de_signa'té ‘tl"xe amou.n:t-voflv'speéch,
. _v#hieh cén pro’bably be understééd in 'orciiﬁéry convéréationo bez:"
\ “th:r.s reason9 the age of the sub,ject should not affect ‘bhe valld:."ty
' "ef the score. ‘ |
Sa.nce Mormsonﬁs ra:tmg scalé used a descendmg order of
‘severr’c,yg that is, one denoting 1east severely defectlve artvicula=
' 'i',lon aad. n:me d.eno*blng most severely d@fe@tn.ve s ‘the Articulation

» Sc@re W&u also compu'bed m the negatz.ve femo A score of O meant

36 Morrison, Op. Git,
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that no artlculatory errors oceurrédo_ It is sugg;esteds hoﬁévefg
- tha‘t. ln actual use’ ‘bhe total valves of the mlsar'tz.culatea sounds
be subt.racted from 100 per gcent, mak;w.ng the Articulation Score
pos:.tlveo. & score of 100 'efrould then indicate that. all sounds
were artic{iiaﬁed cérr’ec"ﬁlyo The Ar‘i;lculatlen Score would then
“dess.,gnate artww_lamry profz,clencyo
The‘ comparison of +the twe methods of de'terminiﬁg an :

'Afticula»:i;ion‘ Séorega‘;oy% 'prorat.:ing cpﬂsona@ts equally in all Word ’
R jéositioﬁs or }by conéidéring' all 'consonam’ss relative to their
posmz,cns in syllablesamwas not an original purpose of i;h:.s
mvestz,ga'biono Wocad“s method oi‘ equally proratmg the sounds37

wes the method seleeted for us@o The results of this study\mm :
dlca'te that er@her mei‘;hod results in smlar scores.. A 'définite
coaclus:.on concernmg the tm methods cannot be made at this 't.:lme,
many of 'bhe sounds mlsartlculated. were cons:.stept 'throughou't all
positions. A larger sample should_be used so that the differences
Will’?"be "'méré'?apparenta - The Articulation Scére has begen de'si’g’ned_
| 56 that either table of values can be used. It cammot be -
; s@é{iéd whlch o;i’." the tables is mora ‘accurate wntil more research
: :.s done : detemng ‘che uﬂportance of mech.al sound.s in extmulatmn»

%;herapy and. researcho R

P 31 Yood, “Pareatal Maladgustmen'b and Functional Articu--
‘ lat::,,on Defects in Chlldr@n;" Opo Cito :
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‘ The Artleulatlon Score has many advantages over any other
mebhod of artlculatoxy'measurement which has been d,evelopedo It
;S':alated to social adequacy of speech and is much e381ef to use
‘than a.subjéctive nethod of evaluatioﬁa It is easy to interpret
 éﬁd can be compﬁtedrinié féwfﬁinuteso The Articulation Séore is’
1éinnme§ically\accﬁrate'method.of measurement which-can be statis-
'tlcally mani. pulatedo Thls means that measures of central tendency
g and tests for smgnlflcano dlfferences can be made from the Artleum'
:'llatlon Scoreoi If a Derson can glvekan'artlculatlon tgstg he can
_Tuse the Articulatlon Scareo Thé mathematical opérétions afe véry
.'simpleo_ Rep@rts to-physiciansg'tgachersg and other»ﬁheﬁapiéts :
(psybhothéfépistsg physical therspists) can be madé-in a.shoft‘
?eriod 6f:tiﬁeo 4Asilgng_és‘£hey‘knbﬁ*that theksgoré ?epresents1
 artiQu1étofy'proficieheyg the score shouldrbe‘meaningfula
7 " The ArtiéulationVScore.is‘especially valuable for
esearch puzooseso‘ Ié?ié‘diséoﬁraging to attempt articulatory
research When a tlmeweansumlng method of determining articulation
defeccwvenesss such aS'the ratlngs of judges, must be used. So
much ﬁlme mnst be spen& gettlng defectiveness ratings that the
orlglnal problem may be sllghtndo Artlculatery defscts are
common, but research in,ﬁhis area is relatively rare. Only the
causes can be S'i;u.cl:led_‘9 not the fgsult@ of differing methods of

thérapygunless prpgress can be assessed.
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SUGGESTIONS FOR FURTHER STUDY -

T:xfh¢ @r§iculation‘Score opené‘the‘way for many research -
ﬁessibiiiﬁies in the area of articulatéry defects, The Factor
‘“Qﬁhﬁgladjustmentjcanibg étudied,frdm‘a ‘therapy point of viewo
A;_Féf éﬁéﬁﬁl&s'is‘theré a difféfencevin the results of therapy
~ when the éhil&falso‘rgceiﬁgs'cqunseling.as well as speech
W thef@éy;,br{ﬁhéﬁ thé pérénts}reeeive psychological cbunseling“
ﬁhilévtﬁé'éﬁildiféceives’Speeéh therapy? Thether psychological"
factors’cause speeeh problems or whether speech problems cause
psﬁchelqgical disturbances has notzyet been determined. The prob-
1@m‘can‘nqw be approached from a diffeﬁent point of view. |
Rather thaﬁ spend time trying to decide the role of ﬁaladjustmant
~vv:.i.n. speech problems, study can bé undertaken ccncerningAﬁhe'résults
of therapy when the psychological-problems are also treated, In
'VSuch‘caSés it is not heeessary to decide whether the maladjustment
A'cgused the\speech pr&blembér whether the speech problem caused
" the'maladjustmentov It may bé £hat‘a circular problem has been
| set upéaeﬁotional.ﬁensibn causing functional articulatory d;sorderg
in furn causing m@re emotional tenéiono Investigations from the
poiﬁt of view.ofltherépy'rather than etiology may help many
'people o get better'and more lasting.re§ﬁ1ts from speech therapyo
In additiong other possibilities‘for stqdy'ﬁere brought
to mind &uring the completion of this inveStigationo The judges
Who:parti¢ipated in the stwij expressed an'interest in finding

“out whether their ratings would have been any different if they
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' could hawe heard ohe chlldren talk m»pex'sono They were espeéially’
”@oncerned about the hlgh frequency sounds, such as /s/5 1 and
‘/@/ A comparlson of these two methods of judgment ratlngs Would

- be 1nterestlngo - |

- RéSeéréh concefﬁiné tﬁevimPortance of the medial sdund

~dn artlculatory dexects has been d:l_scussedo Althauéh a numerical. L
‘method of measurlng artlculatory proflency has been constructeds
each 1ndlw1dual Who uses the Artlculatlon Score nust dECLde
Whether he prefers to use the orlglnal Bell Laboratorles frequency‘i
of . occurrence flgures or Whether he w1shes to prorate @onsonant ‘
:sounds equally 1n all pos;tlonsg uszng the Bell Laboratorles E
Lotal walu@s for each soundo The artlculatlon test in a study of
medlal sounds should 1nclude medlal sounds‘wh;ch are initial and

flnal in the syllable9 such as toaster9 tamatog meai;ball9 cato

A suggestlon was made that the Artlculatlan Score be
sténdardlzed ‘80 that a certaln range of scores would mean
mlldly'defectlve or severely defectlve artlculatlono . No attempt.'
at standardlzatlon-was;made ln thls studyo: ks long as the'score.
is not- standardlzed it can be used 1nd1scr1mlnately w1th any .
'group of beoplee, Howeverg there are ‘uges for such a standarda. ;
1zatlpn of the Artloulatlon Scoreo' Such a procedure quld requlxé  ,5
a~large;°¢§refully selected pdpulatién sémpleo Eifferent age
lewels soﬁldkpxobably have5£$ be studied in&iwiduallygf-Ju&gés
‘ W§uld’havéftoﬂbe}tfained‘ﬁ§ providéftﬁ¢>com§aris¢n ofﬁthé:éébréSTf
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-”Wiﬁh.é Subjectiﬁé evalﬁatioﬁ‘of thé amount of &efectiveness
presénto H | B

7 The writer hépés that the ,g;étieulétion Score will 'op‘en

“the. way for thorough research in the area of articulatory defects.
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NAME ARTICULATION SCORE 6.91 (8.16)
SCHOOL AGE 12 JUDGES! RATING 2.25

Sound Check Words I | M| F AS AS!
/t/ toaster, tomatoes, cat (kitty)(mew) | -~ /1/ 1l.24 2,48
/n/ nest, Indian, lion /s/ 333 3.32
/r/ ruler, carrot, car /z/ 2,04 2,04
/d/ dog, candy, bed A// 0.30 0.32
/1/ lamb, umbrella, doll W 6.91 8.16

/m/ monkey, hammer, drum
/s/ Santa Claus, pencils, house t [t |t
/k/ cake, bacon, clock
/w/ watch, sidewalk
/%/ feather

/z/ azebra, scissors, nose d|d|d
/3/ yellow, onion

/£/ fork, elephant, knife

/b/ horses

/v/ vacuum cleaner, television, stove
/b/ Ybaby, rabbit (bunny), bathtub
/v/ pipe, airplane, soup

/&/ guns, wagon, pig

/8/ swinging

/f/ shoe, dishes, fish

/6/ thumb, toothbrush, teeth (mouth)
/Y/ chicken, pitcher, match t |t
,6.3/ Jump, refrigerator, orange
/A  whistle

/3/ television
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NAME ARTICULATION SCORE 17.25 (17.99)
SCHOOL AGE _é_ JUDGES* RATING 6.25

Sound Test Words I| M| F AS ASY
/t/ toaster, tomatoes, cat (kitty)(mew) | - /t/ 3.00 2.52
/n/ nest, Indian, lion /r/ L.65 L.65
/r/ ruler, carrot, car wi| wl| w| /s/ 3.33 3.32
/d/ dog, candy, bed [¥/ 0477 1.9k
/1/ lamb, umbrella, doll /z/ 2.04 2,04
/m/ monkey, hammer, drum /6/ 0.60 0.59
/s/ Santa Claus, pencils, house - -] =AM 0.0 0.16
/k/ cake, bacon, clock A/ 0.27 0.28
/w/ watch, sidewalk My 0.26 0.26
/¥/ <feather d /?/ 1.90 1.90
/z/ zebra, scissors, nose d|d|al| /3 0.33 0.33
/3/ yellow, onion

/f/ fork, elephant, knife 17.25 17,93
/b/ horses

/v/ vacuum cleaner, television, stove

/b/ baby, rabbit (bunny), bathtub

/p/ pipe, airplane, soup

/&/ guns, wagon, pig

/n/ swinging

/// shoe, dishes, fish

/6/ thumb, toothbrush, teeth (mouth) £l £|f

/Y/ chicken, pitcher, match ?

Ag/ Jump, refrigerator, orange d|{dajd

Moy whistle

/3/ television 2, 3
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JUDGE
CHILD | RATING | CHILD| RATING| CHILD |RATING| CHILD| RATING | CHILD| RATING
1 27 53 19 105
2 28 5L 80 106
3 29 55 81 107
b 30 56 82 108
5 31 51 83 109
6 32 58 8L 110
1 33 59 85 111
8 34 60 86 112
2 35 61 87 113
10 36 62 88 11}
1 37 63 89 115
12 38 6L 90 116
13 39 65 91 117
I Lo 66 92 118
15 L1 67 93 119
16 L2 68 oL 120
17 L3 69 95 121
18 Ll 70 96 122
19 L5 11 97 123
20 L6 72 98 12l
21 L7 73 99 125
22 148 74 100 126
23 L9 5 101 127
2l 50 76 102 128
25 51 1 103 129
26 52 78 10k 130




