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BAGKGBDUB M B  E1LAT1D ESSMRGH

'2a the field of speech eezareetiea it is reeegtized that a 
eerreetiaaist rnmst expect his ease load to eomsist primarily of children 
with' artiemlatory defectso He mast further expect that most of these 
defects will fee functional la nature0 This is easily understood when 
one realizes that out of the, elementary and high school population 
having speech disorders 75 to 80% are eases of functional articulatory 
disorders ( 6*711 )o - ■ ’ . -

A primary aspect in a corrective program for the child with a 
functional articulation disorder is that of testimgo The correctionist 
meeds, t© know which sounds are defective and the degree of defeetiveaesso 
Articulatory testing is. perhaps one of the most important and ehalleng- 
. isg aspects of,,a correction program̂  and it- is with this aspect that 
this study will dealo

lo TESTING METHODS IN USE TODAY

Yam Hiper ( 9s50 ) states that the purpose of articulation 
testing is to, Compare the phonemes that are actually used fey am , 
individual, with the phonemic,structure of his language■group&" la 
order to ©fetain a clear and comprehensive picture of the methods of 
testing in use today one may turn to Yam Mper®s (.9*54^1 ) elassi-

- ' 1



fieatiea ef testiag te@halqm.es wh±@h ares (1|; teehniqmes wM.@h i® 
met provide audi©-visual. stiBtilation3 (g)' teehaiqmes whieh provide 
@@ae amdi@”VisTaal stimBlatiea9 aad (|)-, teehaiques whi@h previde _■

' ■ Maxiaal. amdiê Tismal siimtiLatie&e .
Before pr©@ediag t© a» explaaatlm ®f the three teebaiqaes 

it is aeeessarjr t@ maderstaad that audio-visaal stimalati®a is the 
demeastratiea by the exa®iaer ®f the s©mad aad/er mevemeat ©f the 
geoad whieh the ehild is t© artiemlateo Thms§ the first teehaiqme 
@®a@£sis. @f haviag1 the: ©MILd ■ aame. pi@tmres; ®r stt|e@is s mswer qmestleas 

. ®r read wrd lists ©r seateaees with h® dem@a@trati©a fey the exaffiiaer0 
The se@©ad te@hai,qme ©£ testiag is seme times ©ailed the 2 say 

after mes meth@d0 la,this aethed the ©hild repeats isolated’ seaads, 
wrdsg er semteaees after the examiaer̂  '

The fiaal teehaifme is that ef maximal stimmlatiea amd is ■ 
feasieally the same as the seeendo H©>jev©r8 the stimulus werd or seuad■ 
is repeated several timesg ea@h time stressimg. a differemt aspeet 
of the soaado •Thass if the word fffeallf is the word t® fee tested the 
©hild wiH fee t@ld t@ wat@k the examiaer as the w@rd is artietalated 
amd t© aetiee the artiealatory m@vemeats made# The examiner them _
repeats the word a se@©ad time after direetiag the ©hild t® listen 
t® the semad ©f the w®rd0

The tase @f amy stimmlatiom has feeea ©ritieised ©a the basis 
that artiWLatlea will sh@w iapr®vemeat whea imitating a msdel amd ; 
thas give aa mirae pi@twe , ®f the @hild8 s speeeh# However9 
¥aa Mper ( 9s61 .)■ reeommends the st5SBlati@B te@hmiqme after the

mailto:te@halqm.es


defective- somds have heea recorded to give the examiaer as idea ef 
h©w the © M M  will respoad. imder optimal eireumstanees and t® asoertain 
if aay sounds are almost ready to be made eorreetly0

- Powers ( 5:773-778 ) reeommeads a three-fold examiaatieae The 
first step consists of a phonetic inventory ©f the child8s speech 
msimg the pietare test t© avoid’inf Imeneimg the resp®nses0 The second 
step is an appraisal ©f the severity of the disorder which ©aa he dene 
hy listening to the @h£ldss ©ff-guard ©©Bversational speeeho Zisallyg 
Powers suggests am estimation ©r prognosis of the sueoess ©f a remedial 
program to he carried eat for the ehUdo

Gemerallyg articulation testing involves in some way. eliciting 
speech from a childs recording the errorsmaking a subjective judg­
ment of the severity ®f the problem̂  and making a prognosis as t® the 
child8s chances ©f correcting his errors thremgh therapyo

Ilo imilTieHSl, 00NSIDMkTIGIS II iEriGBLHIOH TESTING

Siile the curreat methods ©f testing articulation are by a© 
means incorrect and d@ provide a far better means of evaluating a 
speech defect than simply accepting a parent8s report ©f her child8s 
difficulty9 several authorities have considered the testing methods 
in use today t© be inadequate0

la a report ©f the American Speech and Hearing Association 
Smbeommittee ©a .teticilatosy Problems 9 Tillarealg - Schief elbusehg . 
Pr©nev©st9 and lilisen (.10815 •) state that the available procedures 
©f articulatory testing need farther evaluation and that me-w ones must



©f ehildrea, seme setaads appear t@. fee easier - f ®r ©hlldreB 
setaads earn fee made ia is©lati®aj, aads (|). tfee

®f ssmads id,this werds vary0 Five qmestieas may then fee 
raised eoneerming these fa©torsf ft) Sheild ©ae e©asider a misartlem- 
lati©n ®f a frequently msed semnd t® fee mere handicapping than the 
misarti©ialati©n ®£ a less freqmeatly msed • seaad? 
s©amds ©f the right age level be tested ®r shsuld. erne test all seand.s 
aad estafelish - am artiealatery age level? (3) Sh@ild, ©aly' the easy ©r 
hard sounds be tested ©r fe@th? (4) Should ©aly the semds whiefe ©am fee ; 
made in iselati©m. fee tested ©r ©nly "these nhieh eamet? (§) Sh@Bld a
@®md whieh may fee f©rad ia either the iaitial9 medial ®r final
pesitiem fee tested ia all ®r ®me ©f the pesitiens? . .
. , la the r©p©rt ®£ the S»fe@»Braiittee ©a Artiealatery Problems ia
whleh a meed f®r mere ewalwatiem ©f artiemlatiem testing was stated9 ■ 
a partieialar need ws" specified fer adeqaate aad msable seales. @f 
degree ©f severity ®f impaired artieti.ati©n ( 10:1$ ) 0 This need f©r 
better testiag metheds is still mere amplified fey Powers .( 5:777 ) wh© 
states § ' • ' ■ ■■ " ' ’ " . ■

It is t® fee h©ped that further iwestigatioas will fee 
made al®mg the line ©f ©bj eetifying and measuring artieulati©H0 
A validg reliable3 siaadardi3sed9/qmaatitative index ®f .... 
artieialatiea w®mld fee qxtreAeiy-'valmafeleg feeth f®r research . ■ ^

. purposes - s© that artieulati©B,: data eeuld be handled ...



statistically and have a uniform meaning throughout'the 
country - and for clinical measurement ©f progress with \ 
speech therapy0. ' ' ' - ■ ' •• •

It would seem.p then5, that what is needed in arti©ialati®a 
testing is a method which gives a valid picture @f the degree of 
severity and which takes iat®' aeeeuat. the previously mentioned five 
e©mpi£eatiag factorss particularly these of frequency of ©eeurreaee 
of sounds in speech and the developmental age level at which the 
• sounds, appear* ■ 1 -

III* KWATE® m M S ® !

The previemsly memtiemed consideratiems have received 
attentien in the form ©f many studies* Of particular impertanee are 
the following seven studies9 three ©f which deal witia the frequency of 
occurrence'of speech soundŝ  and four ©f■which deal with the develop­
mental age levels at which souads appear ia,speech* a ...

Ereouency of ©ccurrence* The first important study in the 
area ef.frequency ®f ©eeurreaee ®f sounds and the severity ®f 
artieulatiea disorders is that ©f IBod ( .12§2SS )0. The purpose of' 
the 'Ibed study was t© ascertain if maladjustments in parents are. 
related t© functional articulatory disorders in their children* In 
order t© have a convenient method of measuring the amount of 
.articulatory' defeetiveness9 • lood. devised a scale called the Articula­
tion Index ( hereafter referred to as the JLI ) which results'in 
numerical evaluation of articulation ability* This index was based 
©a Travis® table of the relative frequency ef occurrence.of consonant,



s@ufflds9. aM the Ml xmu determined fcgr giving a relative ireight t@ ea@h 
seund. and pr@rating that if eight equally t© the positions 'is whiek the 
sounds e@©w0 The ahild̂ s A1 is the stam @f the relative 
the seuads misariietalated stibtraeted from 1i© ( 128259 )■«

The fa@t that eaeh p@siti@B ©f a 'seaad ws
-  ̂ , ' , ' i ' : " ' ■■ _ ' : 

has heea ©ritieisedy bat W®@d '('118ITS-*!¥4. ) explains that his reasons
f@r the equal pr®rati©n are tue-feld? flrstg it is img
determine freqaea®y ©f ©eeurrenee @f the position &£ a
■ speech'; beeaase^ while a sound may be final in an isolated w©rd9 the
seund may beeeme medial when the w@rd is 'used in @©av©rsatl@aal speeeho
Se@@ad9 when a sound is learned in ©me p@siti®a there is partial .
learning f©r the ©ther p©siti©n@9 and siaee it ©ana©t be estimated
how nearly a ©hild e©me@ t© arfienlatiag a sound in ©me pesitiea as a
result ©f • learaimg- it in another̂  the ©aly solution is t© give equal
weight t® the seund in all positions<>

Despite %®d^s explanations9 Van M.per ( 9s13 ) maintains 
that the SI is met ©empletely adequates. a®t ©nly beeause @f:the equal 
values assigned t® all p@siti@n@ ©f a s@umd9 but ais® beeause vewels 
were not iaelmded in the Indexa

Barker { 1 ) als® disagrees with W@®dfs exelusiea ef vowels 
in the 1Z0 She feels that if a seore is t# aeeurately represent 
speeeh effectiveness it must inelmde all the speeeh s@uads ( 1*81.}© 
Barker set emt te devise a seals similar t® the At but with vewels 
iaeludedo She @h@se the Bell Laboratory frequency @f ©©©tarreaee 
tables as the basis for the seale aad9 like l?@©d<, prorated the



■. . ' ' ■ ■. / r 
semaS weights; equally t© all pesitiea® la which the sound eeetars ..
( 1'gS2 )o The resultiBg s@@re is ealled the Artieulatiea Seere .
( hereafter referred t© as the .IS la ©rder t@ validate the s@@reg
Barker first aeeepted M©rris©ags findings that trained judges eould
plaee recorded speech samples aleag a severity ©©atismm ( 1188 )«,
She them ree@rded the, speeeh @f her sm'b„jeetsS) ©btaimed ratings @m the .
samples frem a group ®f jmdgegg aad eenpared these ratlags t@ the
JlrtietaiaMea Seeres ( 1 $8g )» Simee there is a eerrelatiea ©f @94
hetweea the s@@res:aad the ratings9 the AS may he.@©asidered t® he; y
valid C 1s88 )0 ' • '

These tw© studies prevlde a numerical se@re ®f artieulatiea
effectiveness based ©a tables ©f frequency ©f ©eeurreaee ®f s©unds0
B@th have been considered valid̂  although ©me tests ®©as©aaats ©nly
while the ©ther iaeludes v@wels aad diphth©ngs0 The aext step 5,
©hriemslyo is t® ascertain whether er met the, ia@imsi®a ©r ex@lusi©n
©f v©wels makes a differeaee ia. the effe@tiveaess: ©f the scales® - .
Sh©grea (. 7 ) ’ has reeeatly studies thiSi piehlem̂ ,. hypethesî iag that
the Weed aad Barker scales are equally .effective.o.: Shegrem5®;.. - ; ;

was te calculate-- the AI aad AS u'siag the errors' @f Barker8®
e@rn.pare the judges8 - ratimgs fr©m the. Barker study9 aad

t© correlate this data ( 7:23-28 .)o The results iadicate that there
is■©ne chance ia 2363 f@r a true aad-met a ehaaee differeaee between
the 11 aad IS ( 7s39 )o This smpperts the hypothesis that vowels
meed met be iaeluded ia a test f©r artieulatiea effeetiveaess ia
©rder t© give a true picture ®f the child*s speech ability ( 7$4® K



8
them states la the e®melms£@m. @f her study that9 D̂ae te the- 

. additiSBal time iavelved la admlaisteriag the SS aad the faet .that it 
dees set eeatrihmte a sigaifieaatly.' greater amomt ef ifflf®matiess 
therapists >all probably ©eatimme t® mse the more effieieat aad jmst 
as effeetive lb@d M 8 C 7s44 )o . .

lereleBmemtal age level,-, The- d.@T@l®pmeatal age level at - 
whi@h speeek s®rads appear aad are ineorporated eerreetly iatea 
@Mld8s veeabmlary is a seeoad factor te he takes iat© ©©asile 
ia artieilaiiea testing* £s Miller t 4888 ) peimts .©mts 
aware that the. smflher ef different semnds a ©hlld predmc 
as the ehild. aatwres® Bat @ae .imst als® realise that as Bowers 
( "#714 )' stateŝ , rIa erder to. jmdge whether a © M M 8 s misartieula™ 
tiens' are. aermal f©r his age we mast he aware ef the. develepmental 
erder: ©f the seimds and the ages at wM@h the variews spe@©h s@aads 
nermally appear®r . ' ,
. , ; . Tw@ ®f the earliest stmdies ®m the derel@paeatal age level
at whieh various phonemes appear' are these ©f Mellmas ( aad .
Peele ( 882® )®. Wellman8s sample: @@asisted ©f"2®4 ©hildren frem̂ twe t© 
six years, ©f age wh® were emrelled ia the laiversity ®f I@wa Laboratory 
Preschoolso P®@le8s sample was smaller and ihelwded sixty-five ohildren' 
frem tw© aad a half t© eight aad a- half years ef age wh© were, attend- . 
lag the Baiversî " ©f Mehigan !ab#rat@ry seheels* la h©th studies 1 
the ehildren were given arti©plat£@m tests and the results were 
. analysed aad ©emptied ist© arti@Hlat®ry »®ms 
meatal.age levels® ' '



A. more reeeat sitsSir is that ©£. femplia ( 8 )« The asms 
extraeted. from her data are feat a part, ©f a large stadj ea rarieas 
langmage skills is ehlldrea0 Templis had a sample of 48©' eMldrea 
from three t© eight years9 all of whiak were attending.some form 
of sehool at the time of the study0

The aorms from the three afeOTe-memtioaed studies are ., 
shorn is Tafele I ©a page I®©/ forms' from the 'Wellman, and Poole 
studies are takes t© fee those phonemes at each age level whieh are 
©orreetly proaouaeed fey 75% of the ©hildres. testedp .The morms from 
Templia* s studyg-howeverg are given at feoth the 75% and f®% .levels . 
©f ©orreet pr©aun©iati©ao

Artieulat©ry asms hare been put t® use fey Hejaa- ( 2 )s 
.■ whose 1959 revision of the Developmental JKrti©ulati©n. Test is.based - 
on age levels adapted from Templia6 s researeho This research 
imdieates the nwfeer ®f 'subjests at ea©h age level e©rre@tly . 
artietilatiag the speeifie speeeh sounds® Using this table Hejna has 

:■ established the age levels fey which 90% ©r mere @f the children %.jill 
' have asquired the - sounds ( 2 )0 The twenty-six item test may. be..used. 
. te ree@rd the responses t®. picture eards of children.aged three to' 
eight and to ©heck the results against the articulation norms ■ given ,

: f@r their , age grempso1, .' . . / .
The

'artieulatiea ts 
frequently should fee

studies' provide- informati©® 'relative t© the . 
from Tan Mper^s five ©©mplieating factors is ... 
(.1) : misartieulated sousds. which are used..

a more severe artiem™:
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TABLE I

COMPARISON OF DEVELOPMENTAL AGE LEVEL NORMS FOR CONSONANTS 
IN THE TEMPLIN, POOLE, AND WELLMAN STUDIES

Sound Templin 90% Templin 75% Wellman 75% Poole 75%

C m ] . .. 3 3 3.5
[ a ] . .. 3 3 4.5
CO ]. . . 3 - 4.5
C P ] . .. 3 4 3.5
Cf3 . . . 3 3 5.5
Ch3. . . 3 3 3.5
C w ] * * * . . 3 3 3 3.5
cjj. . . 3 4 4.5fkJ. . . 4 4 4.5rbu. . . • e 4 4 3 3.5
Cd3. . . 4 5 4.5
Cg]. . . 4 4 4.5
Cr3* . . 4 5 7.5
[so* . . 4.5 5 7.5
b  ]. . . . . 6 4.5 — 6.5
c m .  * * 4.5 5 -

C t 3. . . 6 5 4.5ren. . . 6 5 7.5*
Cv 3. . . 6 5 6.5*
EiJ. . . . . 6 6 4 6.5.
C^D. . . 7 5 6.5
[z 3. . . 7 5 7.5*
Cl 3. . . 7 — 6.5
C* 3. . . 7 6 -
Chvl* . . - 5 7.5

* Templin ( 8:53 ) states in her study that an un­
published study of Poole reports the following shifts: C s ] and 
C z J appear at 5*5 years, then disappear and return later at 7*5 
years; C © H appears at 6*5 years and [ v l at 5*5 years.



. ■ ; : ■ ■ , „ ■ . ' 11 
latiea diserder thaa the mlsartieHlatiea ®f seaads less freqmeatly 
usedg ( 25,3$,4- ) all sounds should he tested̂  amd2 (5) sounds sheuld 
he tested la the pesltleas 'la whieh they ©eeur0

m a simsY , ' ■ ■

.Fr@m the studies whl@h hare been, deae tw© types ®f artieu- 
latlea tests have beea @©astrusted9 ®ae assigaiag a develepmeatal. age 
level of articulatory perf©maneeg and the other assigaiag a numerical 
seere ©f artieialatioa effeetiveaesso The tests have filled a meed ia 
the field of speech e©rreetl©a9 hut there still remains a problem* A 
seere ©a- either the Wood JH; !©r the:Barker &S is. taken to mean a eertain 
degree of artieulatioa effectiveaesŝ , aad a "low seere is interpreted 
t© mean that am individual11 s speeeh is ineffeetive* It would seems ; 
hewrerp that this score must he iaterpreted by oertaim staadardso 
Thus5, caa ©ae say that a three year old with am M. or iS of 4© .is.as, 
ineffective ia his speech as am. eight, year ©Id. haviag a "score of..# 
when ©me knows from the normative studies that a.three year.©Id eammot 
he expected t© have as maay phonemes ia his sound vocabulary? The 
problem® them® appears to be ©me of assigmiag storms t® numerical ' 
scores. of articulation s© that the scores ®f childrea will met be 
misleadimga , ' ,



CHAPTER II

' . POTQSl ®P THE ST11I

.la the prev£@ms ehapter it appeared that there is.a. seed.
. for e©a@ise aad mere - Meaaiagfrnl measwes ,©f artiemlatiea effestive-. . 
aesso It was established that while amerieal measwes ©f artieu- 
■lati@a effeetiveaess have beea emstraeted there are a®. eristiag 
standards ®r merms t© be taken Imt© ©©nsideration when deeiding if a 
ehild8s se®re is normal for his develepmental age level©

.... Because Templin8s ( 8 ). stmdy imdieates that a e M M  will 
have mastered all ®f the &iglish phoaemes- by the age of eight9 a 
nwerieal evalmat£@n @f articulation effectiveness f@r anyone elder 
than eight will have meaaimg© However9 fer these ehildren from 
three t© eight a seere is less meaningful unless ®ne takes- Shte e@B- 
sideratien that at these ages children. @ama®t be ejected t®. have , 
mastered certain phonemes0 ' . '

. The purpose ©f this pilot study is two-folda • (l). t© assign 
a smaerieal artieulati®® score t® @a@h age level ®f the Templi»s 
P@ole9 and Wellman n©rmss ands (2) t© e®z?pare these scores t® scores 
aetmaHy received by a gr®mp ®f subjects wh@ have been given an 
artieulatioE test© It is hoped that a set ©f numerical articulation 
se©re, m©ms for each age level will be indioated by the results ©b- 
taiaed© A more ezpanded explaBati©n ©f the procedure used in- this
study will he f©wad ia Chapter 111©

. . . . 1 2  . ■ ■ ;



CH&PTER IH

, la • .the preeedlag ©hapter the pwp@s@ ®f this stm€y was ' 
stated as as ■ attempt t@-establish ammeyieal aztiealatiea se®*6© aems • 
t&T eaeh dwelepmeatal age levels, ' &  erder t®; aehleve this a aimer- 
£©al seere ©f aztieti-atiea effeetivemess'was ©©mpmted f#r ea@h age ' 
level a@©©rdimg t@ the s©uads develeped by that age0 The expeeted ' ; 
seeres were them eeapared t© aetmal s©©res reeeived fey gremps ©f 
ehildrea at each age level wh© had heem gives aa artieulatien test0 

Few sets ©f aems were used f@r e@mparis©a at the three 9 
fear, five, six, -and seres year levels® The first tw® sets were 

Tsmplia ( 8 ), ia 19f7®. ®ae set listed the pheaemes ,
led fey■9®% ©f the ehildrea; tested at ea@h age level© 

The seeead set .©©asisted ©f these ph@aemes eerreetly pr©a©tm©ed fey 75% 
©f the ehildrea at eaeh age level© The third mad fetarth sets ®f merms 
msed were , these ©f Pe®le ( 8 s 2© } aad VellBaa (. 8:19-2# ) heth ®d 
"Used the 75% level @f -e©rre@t artiewlatiea as the"@riteri®a @f

The Weed Artietlatlem Index ) was ased as the

were tested aad beeause 
been feaad t® fee as

I ,  the '#
3 as any; ©ther, awerieal s@®re©
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Using the Wood AI an expected score was computed for each 

age level on each of the sets of norms* The values of the sounds 
normally developed were totaled for each age level and the total of 
each age level was added to the total of the successive level* Thus, 
according to Templin's 90/6 level of correct pronunciation, a three 
year old will correctly pronounce frnj , f nl , £pj , [h] , and [ wj 
in all positions* Using the Wood AI it was found that [m"] has a value 
of 5*2, [n] 10*4>[Pl 2*18, [ h] 3*9, and f wJ 4*2* These values were 
added for a total of 26*5* Next, the values for the sounds correctly 
produced by the four year level were added for a total of 13*2$ This 
was added to 26.5 for the four year level AI of 39*7* This four year 
level AI of 39*7 was then added on to the five year total of sound 
values, and the same procedure was followed through the seven year 
level.

It was decided that a picture articulation test would be 
the simplest and most efficient method of testing the subjects1 
articulation. Since the Hejna Developmental Articulation Test 
( Appendix B ) utilizes standard picture cards and provides conve­
nient score sheets, it was used in the next step of the study.

Twenty children at each age level were chosen as subjects 
for the tests* None of the subjects were bilingual and none had 
received or been referred for speech correction. The three, four, 
and five year old subjects were drawn from the Little Bea^s School, 
the Country Garden Preschool, the Boots and Saddle School, and the 
lola Frans School nursery school, while the six and seven year old
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sabjeetis all were 4ram fr©B first grade seeti©as at l@la Fraas Sehoel#' 
All ©f these seho©ls are leeated ln,Tmesea9 Arl̂ eaab .

The Hejma pietiare eards were preseated iadlvldmally t© the 
.smibjeets la qmiet rooms at the s@h©»ls9 and the respeases were reeorded- 
©a the test sheets*' F#ll#wlmg: H@jaali s test dlreet£@as>- If-/a ehild : 
©ould act naBe a pietiare the aame was told t© M m  aad he was asked t© 
repeat the aame &l©md0 , , • ■ '

The AI8S for eaeh child were eomputed amd the meaa @©©res 
f@r e'a@h age level were' aseertaiaed* These meaas were thea eempared 
with the expected seeres based ©a the fear sets ©f develepmeatal 
aermso The resalts ©f'this pr©©eetare will be seem la Chapter 1F0
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PEESHTAHSI ©F THE MIA

' Tlae seeres at eaeh age level ©Tbtaiaed from the feur sets 
ef develepmemtal age level aomB .vailed widely am®ng . themselves aad 
were far lower thaa the smbje©tsf aetual mean se©res» It may be 
clearly seen la Table I I  that the ©a3-y level at which the seores . 
agree somewhat is.at the seven year level© fhis9 however§ might he 
ezpeeted sia.ee the aermative studies shew a ehildt's somad developmeat 
to be complete'with the exeeptiea ©f two or three somads at the seven 
year level© .■ . - •

TIBLE II
00ME&B1S0I OF EBM S©©S@ "©F SHBJB3TS 

V ...  W H  SPlSTli S0©SES AT :3KH LEifi,

Subject means 
Templin 90% level 
Templin 75% level 
Poole 75%: level 
Wellman 75% level

4 Age 5 Age 6 Age . 7

86©S ,96o 8
26*5 39.6
32©5 69©7
19:0:1 m i
30© 9 4% 4

96̂ ,, ..99o3 99®6
49©5 79©1 96©3

91©3 100©36
.77:i::: 176=46 99©56:,, 
9B«8 98© 9

- The advisability of a statistical analysis of the data was 
preelmded by the marked deviation in the scores© Such an analysis .

1 1 6 ;V'';V ' V ;..



©Wimasly would yield me iafomatioa under the eiremiistaaees*
. It might be hypothesised that a disagreement in seores 

sueh as was fmmd @®uld possibly be :a@@©unted for is. terms ef differ­
ences in the procedures ©f the stmdies<? A review ©f preeedures us.edg 
h©wever9 revealed that in all the studies the testing procedures 
were essentially the same0

, Tmplin8s ( 8iS-̂12 ) 4S§ subjects were shewn pisture bards 
t© be named ©r repeated,after the examiner0 The children all were 
enrolled in either a kindergarten̂  nursery school, or public school, 
lone were bilisgaal9 and none had received or been referred for speech

Poole ( 8:20 ) used only sixty-five children la her sample 0 
The children were given individual picture articulation tests and if 
the response was net spontaneous the child was asked to repeat the 
word after the examiner* .

Wellman ( 8:19-20 ) administered a picture articulation 
test individually to 204 ehiidrea0 la this study9 however, the word 
t© be elicited was n©t demonstrated by the examiner if the child . 
failed t© respond© ■
. It may be seen from this-review ©f procedures that .the only
difference in the studies is in the sise ©f the samples© This differ- 
once, however," would mot seem t® be large enough to warrant sueh a . 
deviation is the scores©
, ; . As has been stated, ; the purpose of this study was, t© assign
numerical articulation score norms f© the developmental age levels ©f
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three9 f@-iar9 f±wes s±xs and seres aeeording to normative studies 
wM@h list the age levels at which ph@memes appear0 However9 
heeamse ®f the laek ©f agreement between the mean ge@res of the . 
smbjeets in the present study and the seores eomputed fer the four 
sets ©f normative datag the original purpose ©f this study ©asset be . 
aeeempllshed® .
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: s m m m  and mmGmmmTioEs ras .imBTHEE study . ..

In this atmdy it was peinted ©nt that while the present 
methods ®f arti®ilati©m testing are net iaeerreet they d® net provide 
all #f the tmf@rmati®a Beee@@g®y f@r aa aeeiarat© appraisal @f @hilr-. 
drea9's aB'tieialatery pr@hl«S6 : It was' emphasised that tw© istpertaat . 
faeters meed t© be eeasidered is am arti'emlatesy analysis0 They â h 
(l) that misartiexalated seoads wlieh eeemr freqmently ia speeeh 
eonstitmte a mere serere diserder thaa the misartieialatien @f a less 
fgegmemtly' msed. seimdg aad§: C2|. that semmds are learmed by ©Mldrea 
in an ©rder related t© the developmental age Xerel0 , ■ • :

The lb@d (12 )9 Barker ( 1 and Shsgrem ( 7 ) stmdies ia 
the area of freqmemey ©f ©eewremee ef s®unds were rsriewede The Seed 

, and Barker stmdies resulted ia the fexsmlatiea .@f s@ales @f. artiett" •
. latiem .©ffeetiveaess based @s. the awerieal- Talmes ®f semmds adberdimg 
t© their frequeney ©f ©eemrren.ee in speeeh0 The. S®@d .jlrtiemlatiem ■ ;
Index eeasidered @©as©aaats emly while iAe Barker ‘tetiealatiea Seere 
iaelmded wwelso Shogrem ©®melmded fr®m her stmdy*which compared the 
1E©©d and Barker studies that the. ex@lmsiea ef irewels fey Weed did met 
redmee the, effi@iea©y\®f :M s  ladexo • ■ ""



The Tearplla ( 8: ),$ P©@2e ( Ss2© aad Wellmaa ( Silf-g® )' 
stmSies. in the area of derelepmeatal age level at whieh the pheames 
appear ■ in . a . cMJd* s speeeh were als® reviewedo All three stiadies . 
resulted .in a list of the phonemes.aexmally aeqmired at the ages of 
threeg fear*.'fivê  'nix, ̂ seven, and eights Hejaa$s ( 2 ) Bevelepmemtal 
: Artienlatien Test was hased- ©a the resmlts @f Templia$s stmdy and 
presented the resalts @f the. test ia terms @f a @hild*s developmental 
age levels ^ ; . '

M. review ©f tiie literatare imdieated that while mimerieal 
seeres ©f artiealatiem amd knowledge @f the develepmemtal age level . 
at whieh phonemes appear give a eertaia ameamt ef iaf®rmati®a9 a 
nwerieal • seere ©f arti@alati®» effeetivemess mast be considered ia 
terms ©f a ©hildls age in ©rder that the ,se®re will have a 
valme© Thereforeg it _was @©nelmded that a stady was needed t® 
artieslatiOB seere norms t© the developmental age levels of threê  
f©mrs fiveg sixs amd seveng by e@mpmting awmerieal scores for eaeh age 
level a®@©rdiag t© the means sited,by Templln9 P©@le9 and ¥eHmaas and 
by e@mpariag these seeres t© the mean: s@@res astwally received by @hil- 
drem tested at ea@h levels,. ' . • '

The ¥@©d U  was msed t® assign nwerieal seeres t© each age 
level using the Templing P©@le9 and Wellman normative data© Iejnaes 
levelopmemtal Irtiemlatien Test was them.. administered t© twenty eh±l~ 
drem at eaeh age level' fr@m three te seven&: %%,g#bje@ts were drawn 
from kindergartens9 nursery s@h@'®lsg ‘ahd-pabli® schools is the Tmes@a 
area© l@ne had received or been referred fer speech.therapys and rmne



were Mlingualo The se©res f@r each child were assigned fr©m the 
W@©d §1 and the mean seeres f®r each age level were c@mpn.tedo FinaHyg 
these mean scores f©r the smhjsets were eeppared.with.the.scores , T 
eompmted for each age level in the developmental normative studiesc

: ,■ The aubjeets8 mem scores were seen t© fee mm@h higher ■ than '.
those assigned from the normative datas and there was little ©r a© 
agreement among the.scores. draw from the normative stmdies nntil 
the seven year level was reaehedo • • .

The preeedares of the normative stmdies were reviewed in 
an attempt .to'aeeoaat for the ©mtstandiag disagreements in the s@©ress 
hut a© important differences were fomrido

A statistical analysis ©f the data was unnecessary since 
the differences in the scores were -obvious and such an. analysis 
womld yield n@ valuable inf©Hn.ati©n0

; ii, ssi®ieiidati©is i®h imraia stibx

:■ From the. resmlts. ©f, thi®.' stady. it seems, reasonable t©
assume that there. is little agreement among normative. studies as to 
the phonemes' normally developed at ea0h,'age' level, ' .It may fee that 
further studies in this area will reveal that n© strict developmental 
©rder exists$ femt until that time it is., recommended that (1) further 
study fee done in this areas and that (2) if sit is found that a,, . 
developmental order does exist then a study should fee conducted in 
which an attempt is made t@ assign articulatory seore norms to the 
age levels at which: phonemes are developed, .
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Speech Pathologŷ  Hew Yorks; Appleten.=€.eBtnry--0.r©ftsg 19570

6b. Powers g MoHo $ Fmetional disorders ©f artiowlatioa symptomatology 
and etiologyo la E0Lo Travis ( ed0 )- Handbeok of Speech • 
Pathology» Hew York: Appleton-G entury-Greftsy 1957®, . ,

70 ShogreB-j, KoM0 g Comparison of the Barker and Wood methods for 
quantitative measurement ©f defeetive artleulation0 Master6s 
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APPENDIX A
RELATIVE VALUES OF CONSONANT SOUNDS 
IN THE WOOD ARTICULATION INDEX

Sound Total Rel. Value Initial Medial Final

r p j 2.8 .93 .93 .93
C b 3 2.9 .97 .97 .97
C m 2 5.2 1.70 1.70 1.70
C t 3 12.0 4.00 4.00 4.00
C d 3 6.3 2.10 2.10 2.10
C n 3 10.4 3.47 3.47 3.47
C k 3 5.1 1.70 1.70 1.70
C g 3 2.7 .90 .90 .90
CD 3 1.9 .95 .95
C s ] 8 .9 2.97 2.97 2.97
C f ] 1.3 .43 •43 .43
CTf 3 .7 .23 .23 .23
C z 3 4.3 1.43 1.43 1.43
C3 3 .06 .03 .03

3 .7 .23 .23 .23
C f  ] 2 .4 .80 .80 .80
r v 3 2 .4 .80 .80 .80
c e  ] .9 .30 .30 .30
[f 3 4.0 1.33 1.33 1.33
C l  3 6.3 2.10 2.10 2.10
C r  3 9.3 3.10 3.10 3.10
c j 3 1.7 .85 .85C h 3 3.9 1.95 1.95C w 3 4.2 2.10 2.10
C hw3 .6 .30 .30

25
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APPENDIX B
TEST WORDS FOR EACH AGE LEVEL IN HEJNA'S 

DEVELOPMENTAL ARTICULATION TEST

Sound Test Words

t m J monkey, hammer, broom
[ n 3  nails, penny, lion
C P ]  pig, puppy, cup
C h 3 house, dog-house
-fc.-JL-.U________window, spider-web___
[ b 3 boat, baby, bib
f k ] cat, chicken, book
t g 3 girl, wagon, pig
C f 1______ fork. teJepho^A, Vn̂ fe__________
t j ] yellow, onion ( thank-you; Alt. )
t 0 3 fingers, ring
-CjLJ________dog, Ifiddep, bed________________
t i l  lamp, balloon, ball
C r ] rabbit, bam, car
C t 3 table, potatoes, coat
C ( 3 shoe, dishes, fish
^  ________ ehflir. matches, watch___________
C v 3 vacuum, television, stove
C 6 ] thumb, toothbrush, teeth
^ ] jump-rope, orange-juice, orange
L s 3 sun, pencil, bus

X z_J3_________z e b ^ , , ru b b e r_________
L a J this or that, feathers
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