
B3

ARTICULATORY SKILLS IN THREE-YEAR

OLD CHILDREN

The purpose of this study is to describe the articulation performances of three

year-old children and to observe the relationship between articulation and intelli

genec as well as that between articulation and the socioeconomic status of parents.

The subjects were 100 children ranging in age from 3 years to 3 years and 11

months, and eneolled in 5 kindergartens and 3 nursery schools in Kyoto city.

Screeni fig hearing tests (15 dB, 500-2000 cps) were administered and the

hearing of all the subjects fell within normal range. Information on parents oc

cupations was obtained through the questionnaire made by the author. The

Suzuki-Binet Intelligence Test and the Kyoto-Binet Intelligence Test were u~ed.

The articulation test designated for this study consists of 52 pictures in which

31 phonemes appear once in the initial and the medial positions respectively except

Ipi lui luil Igl Igil Imjl Ibjl Ipjl Ic;il and Irj/· (Some phonemes appear in the final

position, but they are omitted since they do not make phonemic differences in

Japanese.) At the end of each articulation test, every sound incorrectly produced

both in the initial and medial positions during the test was examined again to

know whether it would be corrected by the subject following auditory stimulation

by the examiner.

The results obtained were;

1. Approximately 80% of all consonants were correctly produced even in

the younger half of the subjects ranging in age from 3 years to 3 years and 5 months.

2. No correlation was observed between articulation skill and intelligence.

3. Children of the lower socioeconomic status group showed better articula

tion than those of the upper socioeconomic status group.

4. In general, the girls tended to indicate better articulation than boys, but

the difference was not significant statistically.

5. Most frequent misarticulation was observed in Is/, Itsl Idzl next and /~I

Irl /rjl in decreasing order.

:t(133jj[=J- crBf!IE fW#) : *1lf~*~~~$J+.4H~ft'¥:
Akiko YASUDA (nee UMEBAYASHI) : Department of Otolaryngology, Faculty of Medicine,
Kyoto Umversity.
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6. The amount of stimulability of sounds tended to increase among the latter

half of the subjects ranging in age from 3 years 6 months to 3 years and 11 months,

7. More inconsistencies of articulation were observed in the latter half of the

subjects, but they were limited to only those sounds which are in the proce~s of

being learned during this age such as lsI /dz/ /~/ and /r/.

8. The positions of sounds in words (initial and medial) did not make any

striking difference in the difficulty of articulation, but /h/ and /r/ were excepti')ns.

iEn;lf[!.K:f3V' -C, -rffOY~~iJ)(: 0) et ? fJ:JIJ[{~--C, t -..--:> C 15:!iID<; ~ hIS iJ:>K~ 1.,; -cJtf¥a
:li1~/5 c c ~±, i§m~~~O)~~, 7i:t~~i"@j, 712t:li7j(~ /5 ? :tK::fPJXO) c. c --Cz/i) 15?

flBffJ40$ 0) WffJ1en ~r.:f3t ....·r, 3 ::J':f3 G 6::r ~ --CO)!I5j;(~133 A ~r. --:>t -.. -c, ~$4J!f4ij0)

;t$J-ff0) "¥:~t7\rrn K --:> t -.. -CU~ 1.,; t:. iJ), 'f O)~, 3::r96 ~± ;t~-ff 0)~~ K~ 1.,; -C1ii b ~itJ0)*
~ t -"$4Jc'~± fJ:ip 15 ? 7J:> C~ l/ Ght:.. Templin 35) b 3 ::r7J:> G 8::J'~ --CO) 96i'!480AK--:>

t -.. -C;tl~~:tJO)9£:!i :Ii WffJ«t:. iJ) 3 ::r7J:> G 3 ::r?¥0) r~ ~r.~ b ~jfJUJ:~~7J)h Gh/5 C. C, 7

::r.01&~±~~O):l!5t7J)~:l!K{lfF'91S c. c :Ii~E 1.,; -Ct -"IS.

4J@H±, 1.,; t:. 7J) -:> -c, *$J1fO)~~ K:7 ~ T 1 :b)V fJ: ~'Jj c ~ :t Gh/5 3::r~ ~r. ~.&JEG-r
tl1fO)~~t7\Jt~:Ii.~1.,;-Ch/5 c. c~r.1.,;t:.. c <K, -g~g9£:!iK~{,*z/i)/5cVI:*t-..vfl,-C

t -.. is~ l7§-=f, '9 fJ: V b ~of3l3, ~~~m, li:tJ, JmitJf3I31J, ~)jU~O) ~~dtt:li llt7J:>~ r: ? :t

--C*~~~11tJ:: K z/i) GV h t:. .fff3l31J c0) I)€J{,* :Ii ~~t'9 /5 c. c K 1.,; t:..

<~ ::If>

fJ5V§~~~±*Wm~O) 5 --:>O)ttIm~:f3 et [1" 3 --:>O)f*1f~K:tEfi1'9/5-r c b 100 A --C¥4J~±

3::r 0 7}j 7J:> G 3 ::r117 }j ~ --co) b O)--C z/i) -:> t:.. 'f 0) ~ilfU±~ 1 ~r.~'9.

Table 1. Subjects

Sex
I

Age groups
INumber of Subjects I Mean Age SD (month)(year: month)

I
3 : 0 ........ 3 : 5

I
17

I
3 : 3 1.49

Boys
3:6 ........ 3:11 29 3 : 8 1.66

Girls I
3 : 0 ........ 3 : 5

I
19

I
3 : 3 1.81

3:6 ........ 3:11 35 3 : 8 1.60

C.ht?O)-rcb~±~~~r.etlS~~1JA:7~ -::=''./-7'TA r- (fijI}, 500......,4000 cps, 15dB)

Ket 9JEm1f(gIttl~0)~1J:Ii~--:>c.c7J)llt~~ht:.. ~t:., ~tHtfi*-BJO)iI~Ket9, t-..-:5

~l b ~rrlfjitJ7J)mf3I3--c, 7J:>--:>=}JEK~E)j fJ:JlitJl!flI~7J)~ ~ GhfJ: 7J:> -:> t:. b O)--C z/i) /5. i*~

11'lO)Jmt~~±~~~mIDi'iJit~Ket 9IDi'iJ«Gh, 7J)t:.et 97J)fJ:t-..C. c:lillt7J:>~t:.. ~f3I3K~1.,;

-C ~±, ~o~m~0):511fjiJ)72""'" 156~r.JJz.A t:."

<1i *>
~i'!F:~'9/5~1E~±t~ff~it, ~of3!3~11t, ~~1J~11t0) 3 --:>--C(j) -:>t:..~~:tJ~1Ec*~~~
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lH±IRJ~cD B K, ~O~~1t~±c' ~ ~/O)rru~cD B K, :lO:C < C:. :b m~~it1& 1 7" fL0P3~L

fjptt/:. t,-jtt:b {Il!!IA~it-C~?JT~±n:mcD:tE.-g-~ lEP3cD~~t~c·fj:btt/:. ~it?JT~

~r~ ~± lJ' C:. 1) ~L "? ~ ~~:1J 7 A I-- iJ~ 5 )}iJ:> I; 10)}, *~~~itiJ~ 107tiJ:> I; 30)}, ~O~~itiJq5

)}iJ) I; 407t-c J) --:J I:. C. tt I; cD~it~±-rc :b cD § 9£81 tei:m:1JiJ{:;;GPJX-c J) ~ I:~, n:m C:.
~it1'§"r~cD5 ;f-)vK~±~Ka:~iJ~tLptt, &:\~KJJtUL~itruKTc:b C:. §EtJtei:~~~
fJ--:J/:. ~§~M:it~±, ~*l::";f,-~§!3~it'1/:~±K~~LtfJn9£it~1t (J.f{~mn:mlm) iJ~

~1'§"'1 t: v±iL<flI:!'?¥::W:&O)*?FIm?F~, iL'E!?F:W:&cDmJffltcDJL'I]!*UYEffi!.vL J: --:J L1iffi1j ~ ttl:.
*~~~1t C:. ~~:1J~itv±~1'§" lJ' C:. l) iJ~lEtfEl,~1'§"~~it G/:. :mcDJfflt*~±*~~~~it~ (:m:
rp~ tJ£m) cD~~C:. GL~« I; ttl:. ~~~;ttJH±, aB~P41$ 5}3 J: l) 41$1O}3 '1-c-cJ)--:J
t:.

<m fi ~ ~>

m~~~~±, §EtJ5JUKt'0t''5tei:~iJ~~;zl;tt~iJ~, ~@H±lJ'C:.l) lJ'c:'l)cD-rc :bcD-r
=&cD*f'ii~~~ ~~ ~ c. C:. iJ~ § EtJ-c J) ~ cD -c, The Templin-Darley Tests of Articulation

34)~~~iLGL, B:2fs:m}flvL~:1§'iJ){~BX;Gt::bcD~}flt,t:. -g-tei::b;, B:2fs:mJi:lKt±\m-g

~ -g-«LcD~~ (Phoneme) iJ~~mcDJi:l-cmIDt • mJ=P K:erR 1 @]f---:J t±\m-g- ~ J: 5 K ~
~~ttLt'~. c.ttv±mJi:l-CcD-r~cD{lIfi (mIDt .1mJi:l. m~) KJ: --:JLT~cD*~~cDm
.5tiJ~Jl: ~ C:.t, 5 Templin35\ Templin and Steer32 \ Milisen17

), Wellman I; 38) ~cD

~~IH!fiJ~ J) ~ I: ~ (J J) ~. B:2fs:mcD ~i J) 1. '-r:giJ~iffi~VL* ~, T:giJ~ 2 ,,?]Uei: ~ tei: C:.' cD ~£ J)
1" :b1 ttK~± J) ~ 1J~, :c cD ~i J) 1.', fJ:~iJ~1&~~GI: I), .::t·~F~:LfJ:~iJ~A --:J L9£~ ~ ttl:

C:. G-c:b Phonemic tei: ~ ~± tei: <, ~~ '1 I) C:. ~± 1. ' ;{..fei: 1. 'vi J) 1. ' :b 2b ~ cD -c, :c tt t; ~:t ~am

Gt:.

7A r ~tt~~v± Fig. 1 VLIf-~tt~J: 5 K, B:2fs:~gJi:lvLt±\m-g-~lEt~~~'i3"A,-ct,~.

-If'fjI%K~GLvi, (dz) C:. (z) :lO J: u (d3) C (3) iJ~ gllU ~ ft ~ C. C:. :b J) ~ iJ~, =&~

c GL ~±iUiJ~tei: <. :t±~EtJIL:b (dz) c (z) cD lEBlRJ:lO J: u (d3) c (3) cD7IB rru v±~
'1 I) C:. ~ ~ Lfei:t, cD -c, =1'§"0) 5 ; 1. ,-jttiJ)iJ~m=& ~ ttL :b 1E C:. Gt:. rru** VL ( tJ ) iJ~ ( 9 )
Klltl ~ tt I: ~i J) 1.' :b, jtlr~K J: --:J L v± ~~:&iJ~~:g~ I; ttLt' tei:t'O)c'1E C:. G I:.

n:mcD&JZvJ:52&0)~~~If-GL~tw~t':b-lt~C.KJ: l)1~1:. 1Jt*, t.~~~v±~1't

1'§"cD=&Ff ~-r c :b K~iM£ ~ -It ~ Imitative (Oral) Type C:. k~cD~~J ~t, 5. ~~~-g-~

tei:C, §9£EtJK9£-Itl;n/:~Ff~~d~-g-~ Spontaneous (Picture) Type cD2"?VL)}~)

I;tt~iJ~, ttl; 2---:JcDhm-c~±, *~~7A I--~!fJL~iJ~tei:t,C:.-g-~ Templin33 \ Morri

son18\ Ham9
) I; cD1iffJ'E C:., :&iJ~J) I) C:. -g ~ Snow and Milisen28\ Farquhar6

\ Carter

and Buck2) I; cD 1iffJ'EiJ)X';f.lz:. GLt' ~. :2fs:~it-C~i, ~~5i!,-ItL -r e' :b K:C tt~9£=& ~-It

t:hiJ~, ~~o)~~KJ: I):i!.i<, -re' tcDm~K"?t'LcD~~lttiJ~J:l)~t'C~;Z/:O)-c
1&1'§"~t*}flGt:. ~itm~± 3 =:YncD~B1It0)Ji:lvLJ) ~ :b cD-c, ~VLtei: l) ~-g-t'~'mu~~~J:

5IL'iJq)t:iJ~, tei:;O:>Kv±:CcD~{!fK~:bT, :g'1t1C--:J CKJ: 0:bcD (h~ 5), IC; t;
~imiJ:>t'-C G J: 5? U {> J), C. --:J ; ~i ? J (tei:iJ~t ,) C:. iJ:>, I c. 0) '€5v± {i:iJ'€5 ? J (J)iJ:>, <
'5) tei:c, ~~:b C:.KG/:T.t.frd]K.J:--:JL¥iuiJ:>tt~ :bcD:bJ)--:J/: (Table 2). '1t:, 7

A "r:p~O)~tw ~~O I; tei: iJ) --:J I: I), ~/j:~it1'§"iJ~;ttJlmGl:iI I) KlJ¥A, -c <tttei:t, ~i J) 1.' ~±,

I Cft, -; ~ 5 ; ~ t>.J C:. _..JZ;C O):t~c'~ tw~~ it -r;}:) ~, ~itiJ~~iffi I) *~ --:J L iJ:> 1;,

I;Z--:J-C:., Ctt{i:iJ/:'--:Jt:--:J~)?J C:., :b5-·J.!t, Te':bcD§3£EtJtei:&JZ~5tei:iJ~GL:C



55

Fig. 1

~~ IfJf m m if t~ ]t

(Templin-Darley Articulation Tesdt)

Initial Medial

4321(11)

(10)

Isolation

Syllable

Word

( 6)

(8 )

(7 )

(4 )

(5 )

(1)

(2 )

S

r

I

tf

ts

mj

bj

pj

d')

rj

dz :

W

e

o

a

F

k

g

b

n

gj

m

d

h

lU

kj

p

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36



56

n~~a~T0 J::> F::' Gt:. c:> G-C t> 'tnirq~Gnt~t'~o)h-, ~~It".J: 0JXJJ5~1~t:.

~it ~ n 0 :grl;t, llji~!Ht". ":) ~ 1:gr-C ib ""J t:.

Table 2

j :!:*- cAL! ~ Q.c?~ ~U~

~"~C:!: t .f.~t~ " (hft~ t8 2h~

m ~~ l;t~ F 6tJ. <:2
b.i d .:fAb ~~"6 8 s...7Pt~

n ~C tC?U~ w !2t~~t' l:tl-h

l:t!£ k ~;S K!2.C9 dz .f?
Jl ~t (hjp, r .2. ':J Fe trfh

jpl,S kj h?9 'T2:;:e N I'~/

U tcC~~" -r-;f- t5 ll?t>J: mj hl9>?
uj iJ) ~- 9 ift: '7 ':J!: bj V"J:?~

p ~/ gj ~-I9>?KI9>5 d3 t-CAu~ pj r!..~.lvU J: Iv
:l ':J :!.. h ::;:U *-Atl9>? ~j O'~<;:tlv

b lit~ tcC C!!A S uA~1v rj ll5\"?

'1 t:, -1N:l¥JKI;t, 7 A r ;O)j~~~tnl;f~t" 1;f c {s-:fJttt;O)!'&J <t~ 0 t t ':bn -Ct" is ;0), X'1
~;O) 3 =t!te.-C ib is t: ~, *~r~O)m:1J~1~ 0 L c ;O):;f.Plflli-C ib I), Jl!l9KO)~ill:~~~It".J:
-:> -C, ;O);t""J -C*S*O){S-:fJt'~;O)~"t.? is L C;O)7ig;t G;f1 is. G t:;O)""J -C, ~@J l;t 7 A r JJ[ §

GD-=f:gr cffi::gr t O)~il-fr:b-lt:grWO)::lt-C ~mmT is L t ~ 1I::~, ~ilh--fr:b ~ n is ffi::gro)~I;t

~mG'C, t:t:- 0' C":)O):gr*Ir.":)t' -C, m=fIDtm=fr:?O) 2 @J7 ArT 0 K1I::~t:. T tJ::b"t.?,

(r) tJ:Gli, :7 ';J1-eC7v!:::"GD2@J7A rGt:o)h--C, :7 ~}vVPT«-CIr.":)t"-CI;tfJ

tJ:""J-Ct"tJ:t'. Templin33)I;tt:M:gr7A rKfflt'Gnt:ljimlt".J:""J-C, 7A ro)~*I;tfttl

~ ntJ:t" c t"""J -Ct" 0.

G;O)l./, $y!te.GDliibt" ~it~nn, ~itP3~ (*~, rn.NtJ:c), -=fEt>O)JI!l9K~

~~N, ~,q o)~.I;t~m-c~f, -=f c t> O)JXJJ51;t:;f.:tz:~-C, t-¥ibl¥J (Inconsistent) -C

ib is L t ;OFfim~ ;f10. tr G ;:, > t:M:grGD Ii ib t" J'lifJJI;t ?¥ibl¥J It"., -C ~ t: I), -C ~ tJ:;O).)

t: I) G-Ct, t: t> 0);0), ~~'IJ)~tr It".":)n -Cl7\mlt".@l~{~G, J'li1&KI;t, t "":)-C t> PliW ct'

:> if\~KtJ: 0 GD'IJ), iIlmO)~~~~-C l;t tJ:;O) is :>;0) c7ig;t Gn 0.

t&K, *M'iJitO)Iiibt" fEVB~~'IJ)$Y-Cib I), ~~OOO)~ltKtJ:G~" 0 ~1~f, ~itJJ[

§;O)yteet' t t':> ?Zg~fmt",IRJ~Kt-¥ib'~~1ii~0t t':> }@l9K-C, Milisen G15)16)27)GD

t, :>, t':b ~ 0 fBnM~I~ (Stimulability) ~M'iJ« 0 L c It". Gt: 0 T tJ::b "t.?, 7'A r r:?, iE

G <f:m:gr-C ~ tJ:;O) ""J t::gr It". ":) t, -c, ~it~'IJ).~l¥J·m~l¥J*u~~13-;t -c, -=f c' t> 'IJ) 't 0)

~~;Onijfm-c ib 0 ;O):;§'IJ) ~M'iJ«t:.

9fi:gr0) ~a~Jt Ir.~G -C l;t, ~ '1 ""J -C t:M:gr ~ n t: Ii ib t " 1) ~~ (Omission) 2) Il:~

(Substitution) 3) illh- (Distortion) 0)3":)1t".51~t-c~a~G, 2) O)Iiibt'I;t, lli[~~

nt::gr~ International Phonetic Alphabet ~fflt'-C~AGt:.

~l!lHc3?t: ""J -C l;t, ~ '1 I) 1fO)~N ~l7\0) 4 f&MIt".51~ Gt:. 1) 7 A r r:?, mIDt, ~§

r:?O)WIU1f-CiE G <-C ~ t: t> 0) (U!!I~l¥JIt".iE Gt, c~~) 2) 7'A r r:?m=fIDt, '1 t: l;t~gr:?O)

t'--:5n'IJ)-1fo)h--ciEG<-C~t:t>O)O~ibB'9KiEGt") 3) 7A rr:?, ~IDi, ~r:?GDt,

--j;f10)1lL1l:-C t> -C ~ tee;O)""J t: t> 0) (t!'!l~B'9~ '1 I)) 4) 3) O):>"t.? tel *U ~ tto) 3? is t> 0)
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(Stimulability ib I) )

1. ~fr5JU, $~5JUlt~

tflj~TA 1'52XJ{§lJ=j:llEu <ff(f~ttttt:~§l0)~lJ:tflj~~~1~,~c u, ~fr5Jrj, $~5Jrj (if
lLt, 3::t 0 7}j jp I; 3::t 5 7}j ~ -c IJ: 3 ::tmp¥!f, 3:::Y 6 7}j jp G 3 ::t117 }j ~ -c;p 3

::t13t¥-mclI¥~) Kh-15 c, 5JU~ (Table 3) O)J:? KtS.-:Jt:.

Table 3. Mean Articulation Score and IQ in each Age and Sex Group

Sex

I

Age Groups
I Number I Mean articulation

SD

:

IQ
I

SDof score
Subjects I (Max. 52)

1

3: 0"""'" 3 : 5

1

17

1

41.8 (80.3%) 5.2

1
109.21 5.2

Boys
3:6""""'3:11 29 43.6 (83.8%) 6.0 115.0 6.0

Girls 1
3 : 0"""'" 3 : 5

i

19

•

42.4 (81.5%) 4.2 109.3 4.3

3:6""""'3:11 35 44.6 (85.7%) 4.8 113.8 4.8

~f3{@:~r:--:)V\-Ch-15c, 3i-rrti¥-J: 1)1&¥-miJ), ~t:, ~~J: 1)~J:fr~iJ)t~~fl:.'"9('tt

-Ct'\ 15 iJ), t ~5E0)~5F': -c ~J: t '\-jtt b 5 % v« ;v'"C'1=f~-c~J: ts. iJ) -:J t:.

c tt I; O)jf~~iJ:>1;, ~fr:#K 3 ::t-c~J:, '"9-cK~-=f~0)80%~±~~ ~ tt 1:. t'\ 15 c t'\;t IS.

2. ~Dfm ct$J~1~J~

100AO)~110)~Dtf~m~~J:tii{~72, llfi'ij 156, SIlf3113, ~~W~17.9 c t'\ ? 71t!J IJ:tF u

t: . .:ftt.f'ttO)-=fc b fl:."Jt'\-C, .~1~J~ (32'"'-'52) c~tf~r§i~cO)tl3~1J: Pearson 0)

Product moment 0) 0:r\;7) ~l:. J: I) 33< 1>0 t: iJ), tl31~HJ: ts. iJ:> -:J t: (r = - 0.093) .

vBl~, tl~~?3 c ~OO c o)~{*K"Jt '\ -C ~J:t '\ 15 t'\ IS ~jji ~ tt -Ct '\ 15 iJ), If;v - 7° C t./ -c,
lEm'm cf~~~~mlJ: Itt)( u t: Ii ib t '\. Everhare)O)tzQ <, lE1f!m~Dtmtf{lI lJ:¥rH~i'"9 ~ b
0) C, Han 8) 0) tzQ <, ~iJ) ts. v\ c1"" 15 b 0) iJ) 26 I) ~Ij( IJ: h- ts. t '\.

~15, q!:45"raO)lEm.~~~tf\f£c~iJtf~IJ:Ittx:ut: b 0) c'lJ: , Wellman38
\ Irwinll

\

J=j:l~19)GO) b O)iJ)ib15. Wellman I;U, 2::tiJ:> I; 6:=Y~-cO)-=fc b K"Jt'\-Ci1l,r(, $~

IJ:~JEK 1.d: Ii ib t '\, A ~ ~ 7 ;t - F 1::" *-~Dtf~~~ c tM~tf~1J c 0) Fd1 K IJ:;f§~iJ) ts. iJ:>-:l

t: c G-Ct'\ 15 . .:ftt~l:.:t.tu, Irwin IJ:m~~iJ:>1;307}j ~ -cO)~L~K"Jt'\-Ci1l«, 1:1'¥

~ -cIJ:t~fftf~1J c~DOO c O)~jflJ: ts. <, 1::t 8 7}j iJ:> I; 2 ::t'¥-~ -cO)F~-cIJ:,7 -;v 7 /

EzJf 7J ';J 5"";J., ITfjj~Jtf~~1f. c 0) FJj K;fEl~iJ)ib -:J t: c u -Ct '\ 15. 8-1~ I; b, 1::=Y 0 7}j iJ:> I; 2

::=Y117}j O)-=f c b IJ: 3 7}j i'ij0) 81f~mK71~t, DQ (K-B :r\;:§£~~1f., ;}{iI3m~mr~G)

1:"Tm Ickn '\ -C 5 i1I~ kl§ -=f~~ir1~ I~' JJz. Ui1l~ kl§ -=f~~ir1~ g -c-R~ ~ tt 15 .13"'tf~1J 0) Itt)(

IJ:D-:J t:iJ), DQ 1:"TrMJ-c::g~~O)ib -:J t: 0) l:t, rrti:tf-cIJ: 8 mJ=j:ll (2::t 07}j '"'-' 2::t 2

7}j), 1&:~-cIJ:8mJ=j:l4 (2::t07}j'"'-'2::=Y117}j) -cib-:Jt:c~~,u-Ct'\l5.

.0.1:, ~5F':IJ: ~ -; ~ 'G 0) J: ? c' fJ: ib 15 iJ), t~frrO)~~ K~Dtf~iJ)~q-g 15 eg;tm cuts. t '\~

;ltll c O)t¥tE IJ:~~ u -C IJ: t '\ ts. t '\ -c ib 15 ? iJ:>. '"9 ts.;b 'G, t~~O)~{f:0S.1:~l:. ib 15$~-c fJ:,
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m~O)~~O)Efi tt K%Jtfjg (~t:~j:, J!IHtbtfjgj]) iJ)~l3- G, *~~~~o)*-*iJ)*,*'?t:${-t--c

~j:%Jtfjg~j: tt GLll!~--C ~j: tJ: t "I c l"\;t tJ: t "I--C J? ;:) 5 iJ). ~~ b l7Z0) J: 5 KjzB~L t "I is. \\~

:g~f~~ ~mfiilHr. c 9 t "ItlL ~ffl G ~j: U~ is 1 ::t:f];lt§ ~r.:kH "I L, ~W:lf, c <K£J:~iJ)

1AO)-=fc b ~r.t"lV~i~~GL~GiJ)~t is J: 5 tJ:~~Ktot"lL, ~tr~mO)5BlfiJ){JE~tt

tliSiJ), ~~~f~iJ)~Gt"l95:l¥~~-tJ: 5 ~r.tJ: is 1 ::t1&-*0.1&~C!j:, ~~EfJtJ:~{,*!j:~~

ci[~lpIUJ:~.~l3-;tiS C c~j:tJ:t"l. itGL, l::t*K~j:513R~, 2::t!j:l/~K!j:DQO)

l:r~ct"l5 J: 5 !r.111!!l{*EfJ~{,*iJ)±K{jj]iS <J: 5 ~r.tJ: is. \\ *~~3'6~J&sl:--c, %JtfjgiJ)tm~

~r.:ft :& OO.g:-t is c JI!1,vtl is !F,fW:Hr. --:J t "I L, Irwin c, c ~~ is iJ)!J) tJ: 9 O)~3&JJt~~GL

t"liSO)!j:~l1JK~t"l. b -;iSA, CO)liJ?t"l, %Jtfjg7"A 1'--C-R£ZtttliS bO)~j:{P}ip, l;m~

llW*M3i3l¥tJ: ceO) M~~j: c 5 iJ), f~~tfjgj] ~{pJK J: '? L -R£Z tt 1:t is iJ)~O)FJjm~j:~ tt tlL

~j:t "I i5 iJ), f~:g~~ ~r.~.~ '&1;r-t§jt*tJ: I~Ff'O)~ K, llf~Ht:Hqj:, ~otfjg b '@;~ tl is c t "I

;tiSJ: 5--CJ?iS.

*MiJ1to) Ii J? t "I, tm~ c ~otfjg c Ij:~ <~Mt* c t"l 5 J: 9 b, tr G ;:), it O)1jfjJj:, -t--c
~r. 3 :ttr--c Ij: , %Jtfjg~j:f~~~~ O)ll!~tJ: flg.:r--c Ij: tJ: <tJ: '? L1. "I is c 1. "15 C C--C ~j: tJ:1. "I--C J?

.15 5iJ). CO)li2b1."l, 3:ttrO)-=fc b-t~L~r."?1."lL, *~~c~tfjgcO).f§~~ht:bO)--C

J? is iJ:, t G, ~~ is O)~Q <, ~I~:lf~ tt is K*II!iJ)t "I$'i'J1Jf!r.7j-U·-r~MG t: tJ: is ~i, J?

is 1."lI:J:, 3 :t:m$lJ--C~j: b 5 :PG~t"l.f§OOiJ)h is ttt:iJ) b~OtltJ:t"l.

3. ~~:lfO)tt~EfJg~~~mctm:g~g

:J l' /\'O)3'6l¥ c *~l;~ c 0) F~~Hqj:* ~ tJ: M~I~iJ)J? is c t"l 5 C C Ij:Vt*iJ) is t "I V tl-r

1. "I is Jm 9 --c J? is. t"l V \{» is *~l;mO) ~ --C, :J I l' 1'\ Q)95~K Ml3--t is c ~ ;t is tlL 1. "I is b

0) Ij:, :J1' 1'\O)~G iJ) ~t Q)!l, 1fJ~·-::nt Q)~J!t, [R]JJf!!O)~:fetJ: c t "I ;:) 1. "I ;:) *cf is tt is --c J? ;:)

5iJ), ~lIDlj:'CQ)~--C, ~Q)!M~Q)h!r."?1."lL, *1~1~li~CQ).f§~~WliJ~t:.

'7;>< ~ :h--Clj: Templin35
) iJ)*~Q)t±~EfJg~EfJj;fu{lLO)l:m!f!j:rm!fl. 9:J rl'\O)3'6

~iJ)-t<"ttL1."liS C c~~1!rGL1."liS. '7;>< ~ 7J c El*--c~j:, :f±~O)J:Jj, rJjO)~l1JKiJ)

~tJ: 9, ~;fftK!±.l:tt(--C~ tJ:1. "IiJ) t %Jtt tJ: 1. "IiJ), l;mEfJ~flgO) 0- c --:J, ~ t.:!j: 'C O)~~ ~

tJ:-t b 0) c G-c 1j:~l1JK iJ) 2b .15 5. B*Klj:, Templin iJ)~fflG t: 7" A!' (Minnesota

Occupational Scale) Kt§~-tiSt±~Et:Jg~EfJj;fu{lrO)RJ!tiJ)tJ:t"lO)--C, 4-@]!j: G-P 5}

;fRf* ~:f*ffl G t.:. -t tJ: V -;, SJj is iJ)!r.tt~Et:JKJ:m 7'}v - 7° c ~~ is tl-ct "I is!M~ (*~

ffct~ • ~t±ll!~ • ~gffi~) 20) c, t±~fB~r.rm7"}v-7° c ~~ is ttL1. "I is b 0) (Iffit· B

g~5:lf·.~~~)c~~WG-c, ~ttffit, ~ffit~Q)~~Jjtl~~GL.l:tt(Gk.

Table 4 O)~ <, l:r!M~M~r.to ~t ~f~:g1~£FdIO)~~j:i[~--c J? 9, ~~O)r{lLO)i*

~:lf~~"?!J6mO)tm~1~gO))JiJ)J:1. "I C C~~G-c1. "I is.

SES

Upper

Lower

Number of subjects

33

15

I

Mean Articulation I
Score I

I 40.7 I
I 45.2 I

SD

4.9

6.0

* Significant at the 1% level.
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Gi))G, ~~~r-.HL:!fJW,J: 9~W,7J), '1t:, 3::tiW-*!fJ: 9~-*!f7J)-t<,·:tLlV\1.>1ljrPJ~L

2b1.>0)-C, .L~aO)lM~.Lr!fO)~~:t, C:tL;7Jq!PJtlGt:~~e ~~;t;:tL1.>. :eC-C, .L

r!f~L;}3~t 1.> :!fJ~w" ;}3 J: V"$~!fO)~UitK--:Jt 'Il:e :tL:f:tL X 2
~JE~fi--:Jt:7J), fJ~~

~:th;:tLfJ:7J)""Jt: (X2 =0.224 :!!J3~rrofl, X 2 =0.041 :$~!frrofl). '1t:, lM~O).Lr!fem

§~f~~O)~t*~h1.>e, .Lill!f-CO)SjZ~~D§~f~~1l6(SD 22.7), rill!flll (SD 23.6)
-clJ~~~:t h; :tLfJ:7J)""J t: (t =0.71).

Gt:7J)""Jl, *Mil1tO)~£2bt'l, ttJJU' m§~Jj~O))tmo)~.-C~:tfJ: <, rilllM~!fO)i*

~~~M:--::>w,i!0)1]7J), .Lilllmt~!fO)i*~~~M:--::> w,i!J: 9 ~ f~%f§~JJ7J)~t 'I et 'I;t 1.>.

*=00 -C ~:t , i§~~~;}3 J: V"ffIJ%fO):¥:~ ~:t:t±~EB~71i EB:tIMv: '1 t: ~:t.~!f0) .Lill K~-t 1.>
~c ~0)1]7J), rill~L~-t1.>~c ~ J: 9~, -t(':tLlt'l1.> et'l? Davis3), Irwin l1

\ Me
Clure13), Templin35);0)~3&Gt:¥IH~·7J)Ji:>1.>. C:tL~LXg-G, B*-C~:t, lM~~L--::>t'lllt

$X Gt: b o)-C~:t fJ: t 'I7J), .L;fg36)~:t 1ffij~O)~OO:7J)~t 'IiPJw,O)1]7J), ~%fo)~~7J)1f!.t 'I e ¥IR~

G, ~1], 1ft~;19)~:t, ~O)lM~~.~eg.p.~eK)t~tllt$XG, fiIjj~rrofl-c~:t~7J)tJ:7J)

""Jt: e Gl;}3 9~3&~htJ:t'l.

CO)J:? K, B*=rrofl, B*~K;}3~t1.>Mf~lEr~O)::f~3&7J)~tit:mtf!.ge Ul, §uJr-:bO)!ln

<, S *=rrofl ~L;}3 ~t 1.> .L1'l, r 1'l00~,*7J)~tJ: 9, '1 t:, ~ ~ *=00 ~L;}3 ~t 1.> a c~G < tJ:t'l

C e, MillE0) ~O):t±~Et:J~iJl~EJ'±tf!ill~mJt-t 1.> m~7J)~Jt U tJ:t 'I tJ: c' 0) C C7J)~;t ; :tL 1.>.

:e-O)ffu, t±~EB~71iEB±tf!ill~Lft~~:tL1.>~{tf:O) ~ e~L*~:tfll.<O)ffuO)f!.g~, t: CA,.~i, lRJ
jftgo)~, tB~}I~ill, :J r- )"O)*U~:it, ~-t t. e A,.O)IJJ;f!-:5~tO)!;L ~-t C e 0)!l6\~1~0)g7

p, Itw~O)~~, :eO)ffu~l.<O)f!.g~7J)~'1:tLl;}39, :e:tL;O)~.7J):ffl.:b:tLt:~O)e~;t

; :tL 1.>. ~-t 1.> ~L :J i r- )'\ ~1fl 1.>l;m C Gl, C tJ ; 7J)~ '1 Gt 'I ~{tf: ~ {jffJ;t l t 'I 1.> jp e t'l

? t. e-CJi:>15? eJ~,:b:tL1.>7J), *Mil1tO)~i2bt'l, ~D§~' I~JJU' $~!f~L~Gl~;t~{tf:7J)~

JEc'2b i5 C e ~1ii7J)69t:7J), ffuO)~f!.g~eO)~J!i!~L--::>t'll~:t*f.*W-C2b 1.>0)-C, CO)@JL

~Gl~:t9!Kif1~-t 1.>!l6\~7J)Ji:> is?.

4. iW*, ~*!f~L;}3~t1.>*fIJ%f1~g

:'fj~~~~KGl, 3::tiW*, ~*O)fiIllM~L)t~tl*fIJ%f1~g~.I:t$XGt:. CO)~£Ji:>t'l,

'1-f, 125t~~0)Jj ~O))tm7J), iW~ C~~ e -CIRJ ti-C Ji:> 1.> 7J) C ? 7J)K--::>t 'Il, F ~JE ~f.J

tJ:t 'IiWiJ«t: C. C 15, lJ~~7J)tJ:t 'I L. C. 7J) *ua~ Gt: (F= 1,220, §lf~MSjZ~Jj ~ 3::t 3 7

Jj, SD 1.647Jj, ~*!fSjZ~Jj~ 3::t 8 7 Jj, SD 1.827Jj). '1 t:, :frJj JJU ~L~-t 1.>~

C ~O)A~~ X 2
~JtGt:~~, C:tL~lJ~-C~:ttJ:7J)""Jt: (X2 =7,638). IRJ~~L, iW~M

C. ~*M~L;}3 ~t 1.>i*~~O)lM~O)~UitK--::>t'll X 2
~JE:~f.JtJ:""J t:~~, lJ~O)~~:th;

:tL-f (X2 =0,043), §1P¥, ~~O)TIm!f-C~:ti*~~O)lM~~:t~7J)tJ:t'lC e7J))t""Jt:. '1t:,

:'fj~W,0)r5691.>~Uif~L--::>t'll~ ~WGt:7J), iW*, ~*O)TIm!fFrofl~L~:tlJ~~~:th; :tLtJ:7J)
""J t: (X2 =0 .033).

fL.LO) L. e 7J);, *MillE~~O)3 ::to)iW~~*MO)rJj ~q:t, :!fJ~O)lt~, Jj ~0))t1lJ,

~O)lM~K~Gl~:m e ~69l J: t'l t. e ~L tJ: 1.>.

? ;t0) J: ? tJ: ~{tf:r K;}3 t 'Il, 3 ::tTW~, ~~O)TIm!f ~L;}3 ~t 1.> ffIJ%f1~,~ ~ h 1.> e Table

5 O)tm < tJ: ""J t:. ;fI%f1~,~O)SjZ~~.I:t~Gt: ~i Ji:> t 'I, TImMFrofl K ~:tlJ~~~:t h ; :tLtJ:7J)""J t:.

L. :tL~:t, ~XfS-t 1.> J: ? K, 3 ::tt1-c~:t 2/3 O)%f*K--::>t'Il80%fL.L0)~ C ~ 7J), -t-C ~c3t
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~Glto9, 1.3G9 I!30)h-iii , CO)$ttl:~J*K~~~:(1I5~l:2bl5t.:~, -r~:i:{*cG

-C h- t.: ~i 2b t', lE.1J). t.J. jp"') t.: 'b 0) c ,'1!1p:(1 15. * t.:, C O)$tt~j:{IJIDAlE.1J).* ~ t, t.: ~ ~L.,

:i:1* c G-C h- t.: ~i 2b t', {IJIDAlE. K;1)) <:(1 -C .SjZ:l$]{j c G -C 0)lE.1J).t±:! t.J.ip"') t.: 0) l: ~j: t.J.t' 7J) c
,'1!1p:(1l5. G7J)G, 1t&rRJc G-C~j:, 1&*!f~L.tot'l:fI~1J).T<":(1, V-c"'?~t':-:JO)~~L."'?

t'lfrtf?¥-~ 1) -' P' G-Ct' 15 J: ? K,'1!1p:(1l5.

Table 5. Comparison of Mean Articulation Scores of Two Age Groups

Age groups Mean Articulation SD NScore (%)

3 : 0'"'-'3: 5 42.1 (81.0%) 4.56 36

3:6'"'-'3:11 44.2 (84.9%) 5.23 64

5. !f5~1JU:fI~1~g

!f5~fjIjj!f~L.to ~t 15 :f:fiJ~1~gO).SjZ:l$]~j: Table 6 0) J: ? K t.J. "') t.:. C 0) ~i 2b t' 'b, !f5~fjIjj

~~~!fK tot' -C, j=j ~O):fr:rp, i*~~O)Jfitt~O)~Uir1Jx~:m-C 2b 15 7J)1§1J)~~ 15 t.: 00 ~L.,

F~Jt, X 2 ~Jt~.z:(1-f':(1fi"')t':7J)., 1f~lE.~j:h-;:(1t.J.;1))"')t.: (F=1.470, x2 =O.918).

Table 6. Comparison of Mean Articulation Scores of Boys and Girls

=====i=========O;=====O;===== t=0.774
Subjects

Boys

Girls

Mean articulation Score

42.9

43.8

SD

5.66

5.03

N

46

54

:$:1iff:JE 0) ~i 2b t 'I, .SjZ:l$]{j c G-C h- 15 C, ~m~j:!f5m J: 9 T (':(1 -C t, 15 @tr~fj K ~j: 2b 01J).,

~~j:1f~l: ~j: t.J.1J)"') t.:.

'7 ;X 1) 7J l:~j:, Irwinll
\ Templin35), Poole 23 ), McCarthi4), Wellman38); t '-j:(1

'b fl~~~ ~L.to ~t 15 ~mllUI ~¥IH~' G-cto 9, a:$:l: ~j:-.t~36)1J).1RJ**0)~u~fi-:J"ct, 15.

--1], i=P~; 19)~j: 1 =t 07 j=j 1J); 2 =t117 j=j O)-rc 'b ~ 8 "'?O)$~!fK:fr~t-C~iMG, :f:fiJ

~tm1J1J).!f5~r~l:1§·~lE. ~~ Gt.: 0) ~j:, 8!fi=P 1 !f0) h- (1 =t 9 7 j=j "-' 1 =t117 j=j) l: 2b
"')t.: c G-Ct'l5. :W10J 25 )'b 3=t?¥-, 4=t?¥-O)TC' 'b ~L.-:Jt'-C.SjZ:l$]:f:fiJ~1~g~ltt(G, !f5~

r~O)lE.~j:1f~l:t.J.;1P"')t.: c~EG-Ct'l5. !JGKO)«t.: Templin O)~i2bt' 'b.SjZ:l$]:f:fiJ1:11~g

KOO G-C ~j:, ~m1J).!f5 mJ: 9 T <":(1 -Ct' t.: 0) ~j: 3 =t;1P; 8 =t* l: O)~I~~O)? 'G, 4 =t?¥

0.1&l:, 7 =t KrRJ ? K"'?:(1 -C !f5~r~ 0):f1~1~i~0)lE.1J).~ G, 7 :1' ~L. t.J. "') -C ~j: l/ ~ -C7i:1J).1::f

}@K t.J. "') -C t' 15. * t.:, Poole 0) ~i 2b t' 'b 2 ::t?¥-1J); 5 =t?¥- *"0 ~j:!f5~lE.~j:t.J. <, 5 =t~¥.

0.1&l:~K:P;m1J).T (':(1 15 c G-Ct' 15.

*11 ~~I§1J ~{PJK J: "') -Ctt~ ~ -tt 15:Z!) c t, ? FJHHHj: 2b 15 1J)., 5¥·J$J:f:fiJ~1~l~t ~ 'b c Kltt( G
t.:~i.:ht', !f5~r~vL.f:f~lE.:Z!).~TI5O)~j:, $~:Z!).:Z!)t.J. 9*~ < t.J."')-C:Z!);l:2bI5J:? VL.,'1!1

P:(1 15 . Wellman, Poole, Templin, :!&10J 2b15 t '~j: :$:MiJftO) ~Q < ± c G-C .SjZ:l$]:f1~1~

}~to J: 0', ~JtO)~O)~~ti\~jK£~, Irwin O)PQ < Phonem.e Type &0' Phoneme

Frequency K£~, McCarthy O):tu:l<~O)a}j~~VL.£~, 2bl5t'~j:i=P~;O)~IJ<15MiJ~

kSl-r¥~ir1~g, MiJ1fkSl~'~ir1~,r,~;l:tt~~ -tt 15 t.J. c ~ * ~" * t.J.ffif:Z!); :f1~tm1J ~ h- t.: ~i



61

JiJt" ~:tc~~:t 1 ::r-*~ipi?j;'Gf--:Jf±H:t t~, $4J7J)~tr~(.--:JtlL"~~:t:tfl!tkG, ;ffIJ.fif~

1&0)7t~ ~ tl ~$-R (Poole, :tc 6 ::t-*, ~ 7 ::t-*, Templin:tc 7::t, ~ 8::t) ~(.jlif<
C, i"O)~~:t 1$~(.&~ct'5~W~~~GL"t,t~t'-cJiJ0 51)).

n. ::e-.::Ffif K;}i ~)' ~ jEJJJG:¥
1. :if4JrF-J3U, ~:tcJjUlt$X

a) ~JEI¥JKiEUt, b 0)

i"tl.:f'tlO)-=J·.:g·7J), ~SiJi:. ~q:tO)WD:n-ciEG <*'ftf-c ~ t:~iJiJt'~(.--:Jt'L, .::Fe b O)jWJ
-a-~~T c Table 7 0) J: 5 ~(.t~"") t:..

Table 7. Percentage of subjects of each age and sex group correctly articulating
the specific speech sound sboth in initial and medial positions during
the test. (Consistently correct)

~~ Boys Girls

.~
3: 0 ......... 3 : 5 I 3:6 ......... 3:11 3: 0 ......... 3 : 5

I
3:6 ......... 3:11

Phoneme N=17 I N=29 N=19 I N=35

S 17.6% 27.6% 15.8% 37.1%
ts 17.6 55.2 21.0 40.0
dz 11.7 24.1 0 22.8

S 58.8 68.9 42.1 71.4
r 17.6 27.6 36.8 28.6
rj* 70.6 72.4 52.6 68.6
h 64.7 75.8 73.6 88.6
F 52.9 75.8 57.6 77 .1
C; 58.8 62.1 63.1 68.6
c;j* 82.3 75.8 84.2 82.9
kj 88.3 89.7 94.7 82.9
gj(Uj) 88.3 89.7 89.5 77 .1
k 94.2 93.1 94.7 88.6
g(U) 100 93.1 94.7 85.8
P 100 96.6 100 100
b 88.3 86.2 94.7 100
bj* 100 100 94.7 100
mj* 88.3 93.1 94.7 100
Pj* 100 100 100 94.3
w 88.3 82.8 100 91.4
j 100 96.6 100 100
tS 100 96.6 89.5 94.3
d3 94.2 100 89.5 100
d 82.3 68.9 100 82.9

em) en) et)(p) eN) .. · .. ·100 per cent correct in all groups
* Initial position only is tested.

<:. tl K J: :0 C, Ck) Ct) Cp) ~:t 3 ::tlW-*-c ~ it, 90%0J:0)-=f e b 7J)~1§l ~ GL";}i
9, 3::t0:t&c <G«L"hL" b 7JfJ.Ac.~7J)t~t'. ~:n, Cs) (dz) (r) ~(.~GL"~:t, 3

::ttl-cumJEf8K~ffl-c ~ t:.-=f e b ~:t C <j;'t~t, C. C~~GL"t, :0.
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b) ~JE:B"J~ t.: ~j:i¥!IW8~Hr.1E Lt' ~ 0)

-ttl'ftlO)-=j'-':l1;f71), TA r~:P-( c. ~t''Gc, CL.'h)-C:f~flf~tlLt't':~;£2bt'O)::ft' ~

O)A~O)~J~~ eN- i5 c. Table 8 0) J: ? -c 2b --;) t.:. L. tl~r. J: i5 c. '7 fi&[)\'J'\fi'h)fJJ.i1&~r.~

it L"*L" t ' i5 0) 'h) §.lr --;) L" t ' i5 .

Table 8. Percentage of subjects of each group correctly articulating the npecific
speech sounds at least in either one of the two positions duriug the
test. (Consistently correct plus inconsistens1y correct)

~ Boys Girls

~
3: 0 ...... 3: 5 I 3:6 ...... 3:11 3 : 0 ...... 3: 5 I 3:6 ...... 3:11

Phoneme N=17 I N=29 N=19 I N=35

S 17.6% 31.0% 15.8% 45.7%
ts 29.4 55.2 36.8 54.3
dz 29.4 37.9 5.3 48.6

S 64.7 79.3 63.1 85.8
r 58.8 89.7 84.2 85.8
h 100 86.2 100 100
F 94.2 89.7 89.5 94.3

s: 82.3 86.2 84.2 91.4
kj 100 89.7 94.7 88.6
gj 94.2 93.1 94.7 94.3
k 100 93.1 100 100

9 100 93.1 100 97.2
p lOu 96.6 100 100
b 100 96.6 100 100
m 100 100 100 100
w 100 100 100 97.2

j 100 100 100 lOG
tS 100 96.6 94.7 97.2

d3 100 100 100 100
d 100 96.6 100 100

(m) (n) (t) (p) (N) ...... 100 per cent correct at all groups

c) !JmJE:B"J~ t.: ~j:l~!IWB"JKlE Gt, ~ Q)&U!JmJEB"J~ ~ I) ~fBn1~Ui1&'~lJ)2b --;) t.: ~ 0)

L.0)~~~j:, ~flf'h)!QI}E8"JK1Eu-( -C g. i5 ~ O)'h)G, C? K'h)L.? ~r.'h)WUlJft~~t)-r~

--;) c.I:tJtm c. t'? ~&O)::ft' ~ ~ -c~trct'? C c. -c 2b i5. 1ft-::>L", L. O):£{O)~*~ 100.0)
G5It't.:~1)0)J'{,--l!/ r,j:, TA r~!JmJE:B"J~r.~~ I), rM'h)-::>fBZWUi1&'~~eN-Gil1J.JlJ)·J

t.: ~i 2b t 'O)::f c ~ O)~Uif~~T (Table 9). 2b i5 ::ftflJ)T A r ~t' 'G c ~ -c g. fer -( L ~ ,
TAr ~O)mJtB"J, ~Jt8"J;.jfUlJft~r.T ('IRJJt Gl, fMflflJ)gz~~ tl i5::f C ~ lJ)lJ) fer I) t, i5 L.
c. lJ) L. tl K J: --;) -C:5-} i5 .

2. iW*, ~*O)fiIfiM~r.;knt i5lt@(

100A,0)::fc ~ ~iW*· ~*O) 2-::>0):$4.JMK:51~tl, -tn"f'nO)-=j'-flf~r.*3~ti5:re~~

~ eN- i5 c. Table 10 0) J: ? ~r. fer. --;) t.:. L. n~j: TAr ~@lJE:B"J • i¥ifJB"J ~r.lE u -( -c ~ t: ~ 0)
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&[f, fBnf!U~tto)2b ~ t:(£ 2b t "\O)~ E b O)AJ~tO)j!fUft--c 2b IS. X 2
~JEO))ffi5ft 5 %v""

J!I--C~g~iJ)h G:tLt: 0) (;t, Cs ) Cts ) Cr ) 0) h --C 2b ~ t: iJ), C0)ft!2F: b, Cdz) C! ) Crj)

--c~g~iJ)tcrt"\c(;tt"\it, ft!2O)1f'~.!±G-c, ~#-M--cJ: 9~t"\j!fUft~~G-ct"\lS. C:tLG
0) C c iJ). G, Cs ) Cts ) Cr ) Cdz) C! ) Crj ) iJ) C0):$.ft--C~1§I ~:tL IS b 0) c $j it G:tL IS.

Table 9. Percentage of subjects who correctly articulated the specific speech
sounds at least in either one of the two positions during the test
and who produced incorrectly during the test but could correct their
errors following stimulation. (Consistently correct plus inconsistently
correct plus consistently incorrect but stimulable)

~ Boys Girls

.'Y:: 3: 0 ........ 3 : 5 I
3:6 ........ 3:11 3 : 0 ........ 3 : 5 I 3:6 ........ 3:11

Phoneme N=17 I N=29 N=19 I N=35

S 29.4% 58.6% 52.7% 80.0%

ts 41.2 62.1 47.4 68.6

dz 35.3 58.6 52.7 65.7

S 82.4 89.7 79.0 91.4

I' 58.7 93.2 89.5 94.3

rj* 76.5 79.3 57.9 85.8

h 100 93.2 100 100

F 100 93.2 89.5 97.2

C; 100 89.7 94.7 94.3

c;j* 88.3 82.8 89.5 88.6

kj 100 93.2 94.7 94.3

gi(nj) 100 93.2 94.7 97.2

k 100 93.2 100 100

g(n) 100 93.2 100 100

p 100 100 100 100

b 100 100 100 100

bj* 100 100 94.7 100

mj* 88.3 96.6 94.7 100

pj* 100 100 100 100

w 100 100 100 100

j 100 100 100 100

tS 100 100 100 100

d3 100

I

100 100 100

d 100 100 100 100

(m)(n) (t) (J1) (N) .. ·· .. 100 per cent correct in all groups
*Initial position only is tested.

3. :!Ji:9-' F:;f3 ~t o.!±t<:

'C :tL;f:tLO)~1fiJ)T A r- t=PI1!!IJEEB, nIbEBF:t~1fUJ§t§c' 2b ~ t: b O)&[f, fBZWU~'lti:O)2b
~t: bO)'"9~-c~13"tr(£2bt"\o)~C:' bO)AJ&O)j!fUit(;t Table 11 O)J:::> ,~tcr~t:.

Cs) Cts) Cdz) Cr) --C(;t:9-'%iJ):!Ji%J: 9T\":tL-ct"\1S ®irRlF:2boiJ), X2~JEO))ffi*

f.fg~O) 2b ~ t: b 0) (;t Cs ) Cr) 0) h --C 2b ~ t:.
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m. Stimulability

Snow and Milisen27)~j:, Stimulability O)1f~~j:.::y~o)Y(~K*t"Il:. mlf* zl)iE> t t" ?

¥IH5~fi '") L"t" iE>. Zb iE> 1fiJ~ § :J5~K~ ;{.tJ:t" ~i Zb t """C b ,Ill&~~wU~~l:.-=f t' b iJ~ffJit G

L"iEG< m1f""C~ iE>tJ:G~i, 'to)1f~j::Rf*, !ff53UO)IDlI~~~tttJ:<L"b, §~K~f~~

ft, Q5z:~ ~ ft L"TJ < c t"? b O)""C Zb iE>. fJt '") L", .::;- 7.. P r:p@l~~~l:. ""C ~ tJ:iJ) '") t: 1f0)r:p

Table 10. Percentage of subjects who correctly articulated the
specific speech sounds at least in either one of the two
positions and who incorrectly articulated during the
test but could correct their errors following stimulation.
(Consistently correct, plus inconsistently correct plus
consistently incorrect but stimulable)

$ 3 : 0 ........ 3 : 5 3:6 ........ 3:11Group
x2

Phoneme N=36 N=64

s

i

41.7% 70.3% 18.815*
ts 44.4 65.6 4.306*
dz 44.4 62.5 3.048

! 80.6 90.6 2.065
r 75.0 93.7 7.161 *
rj 66.7 82.8 3.339
h 100 96.9
F 94.4 95.3

C; 97.2 92.2

c;j 94.4 85.9

kj 97.2 93.7

gj (uD 100 95.3
k 100 96.9

g(U) 100 100

p 100 100
b 100 100
bj 97.2 100
mj 91.7 100

pj 100 100
w 100 100

j 100 100

t! 100 100

d3 100 100
d 100 100

(m) (n) (t) (p) (N) ·.... ·100 per cent correCt in both groups.

* Significant at the 5% level.

""C, Stimulability ~1f'"9 iE> 1f0) 25 6b iE> imJ~iJ~, $~ t ;tt1l:.:l:~'"90)""C~j: tJ:t "iJ) t.::ym ~ ft

iE>. 3::t§1F¥· f&-*mK":)t"L"lt$(~fi'")t:iJ~, CsJ CtsJ CrJ CrjJ 0)1f""C~j: Stimul

ability ~1f'"9 iE> -=f c b O)~J~iJ):l1I:tJQ G L"t" iE> (Table 12). ~K'JGJJX;$O)~t", '"9""C ~l:.

~1IN ~ ft L"t" iE> 1f""C~j:, Stimulability 0):!iK~1~iJ~hG;tlJJ:t ".



65

VI. r¥ IfJ I~

Wellman38
) i? ~:t7¥IfJ'~~:t$41 e ~.~(. t~l1Jn--915 e ~EG L t"' 15. ~15 Spriestersbach

and Curtis29)~:t~~$~(.tci:I5Llcrjij~O)~£. 97J)",:)J: < *{tf:··:nt~:tLLt"'I5O)-C, ~£.

9157J{J: 9 Consistent ~(.15 e~«Lt"'l5.

~~£. 9 (~~. mJ=Pt"'--:5tL7J)£.t:~:t1m.i15) O)$-cr¥itJEB~£. 9 (<:.O)~;L;I)t"', iffiEj{·
~J=PO)t"'--:5tL7J)-15~(.~~)I5~£. 9) O)25®l5j!f1Jif~.h-l5e, (s) (dz) (S) (r) O)~

Tacle 11. Percentage of subjects who correctly articucated the
specific speech sounds at least in either one of the two
positions and who incorrectly articulated during the
test but could correct their errors following stimulation.
(Consistently correct, plus inconsistently correct plus
consistently incorrect but stimulable)

:::;: Boys Girls

Phoneme

x 2

N=46 N=54

s 47.8% 70.4% 5.260*
ts 54.4 61.2 1.244
dz 50.0 61.2 1.244

S 87.0 87.1
r 80.4 92.6 3.246
rj . 78.3 75.9
h 95.7 100
F 95.7 94.5

~ 93.5 94.5
~j 84.8 88.9
kj 95.7 94.5
gj (Uj) 95.7 95.7
k 95.7 100
g(U) 95.7 100
P 100 100
b 100 100
bj 100 98.2
mj 93.5 98.2
Pj 100 100
w 100 100
j 100 100

tS 100 100

d3 100 100
d 100 100

(m) (n) (t) (J1) (N) ...... 100 per cent correct in both croups
* Significant at 5% level

-r:'~:tmP¥K1:tGL~*-c::k~<tci:-:JLt"' 15. -15/"fj, 7JfjfrFO)~~Gt"' El-c·~:t, mr
?f. • ~*fF~(.td ~t 15 7¥1fJ'~~:t~ Gt\jp £. t: ~;1, roJZ:.P G Lt"\ 15 O)7J)fijl~ ~ tLt: (Table 13).

3 :tt:1-C~~*O)1fKM G L ~:t~*!f--Ct~IfJ'~7J{~ G Ltd 9, (;Ie A- c~~ ~ ttL G £. -:J
Lt"\ I51fKM G L ~:t, t:¥1fJ1~~:t$41 e ~K~1[jG tci:t"' e t"\ ;:it..tci:t"\ -C ~.IS 37J).
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V. ih3Fj::QC;fo tt Q{lIlt
Templin and Steer32), Milisenl7), Templin35 ) GK J: Q c., ~~fC~,! I) ~;tih3~K:ft t>

~<, ih3Fj::t ·ih3ID{O)JI~'"C~YG-C*Qc.t'l5. *IDlil1tKOOTQ~.&9, Table 14 O)~Q<t.J:

I), ~ID{. ih3Fj::tK;fottQ~'!1)001t~;t:e--=f1rrmK~t.J:--y-C;foI), ~~E8t,J:@t$Jc.G-C~;t,

re ?tA~t,J:1J) --y t:. {£l G, Cr ) '"C~;t~ID{~C;fo tt Q~ '! I) 1J)~ <, ~~c/"ff (C h) C<; ) CF ))
'"C~;t~Fj::tfC;fottQ~'! 1)1J)~< t,J:--y-Ct"lQO)1J)%1!i!tE8'"C.:bQ. :t&P3 25)t> Cr) ~q~€JG-C,

Table 12. Percentage of subjects articulating
correctly following stimuation.
(Amount of stimulability)

~
Group

3: 0"'-'3: 5 3:6",-,3:11

Phoneme ,

s 30.0% 51.3%
ts 16.7 24.1
dz 33.3 33.3

S 46.2 45.4
r 10.0 50.0
rj 15.4 36.3
h 0 50.0
F 33.3 40.0

c; 83.3 28.5

c;j 33.3 0
Kj 0 42.8

gj 50.0 25.0
K V 0

9 V 33.3
P V 100
b V 100
bj 0 V
mj 0 0
Pj V V
w V 100

j V V
tS 100 100

d3 V V
d V 100

V· .. ···No consistent errurs.

Table 13. Percentage of inconsistent errors
among all errors, consistent and
inconsistent errors.

~ 3: 0"'-' 3: 5 3:6"'-'3:11
Phonem~

s 0% 9.3%
ts 17.2 14.7
dz 11.8 26.5

S 27.8 42.1
r 61.5 82.6
h 100 63.6
F 81.2 66.7
c; 57.1 68.2
kj 66.7 22.2
gi 71.4 63.6
K 100 66.7

9 100 57.1
P V 0
b 100 75.0
m 0 0
w 100 87.5
j V 100

tS 50 33.3

dS 100 V
d 100 93.3
m V V
n V V
t V V
J1 V V

V·· .. ··No errors.

ih3Fj::tih3~KltG Lih3ID{'"CO)~H1J);fo <n Q <: c. ~m:fij G -Ct 'I Q. <: n~;t, I~aH;t J: <51 G
t,J: t 'I 1J), ~~G7il~ O):ffl,~ c' J: <~I~T Q L. c. c' t> .:b Q.

~. m~~·~~~~·~~·~~

1. ~ff~~

349(1.100 AIC-:)t'lL I1f*.:bt: I) (})~* G;fLt: SjZ:l$)A~ (%) ~7f\T c. Table 15

(}) J: 5 K t,J: --y t:. ~0)51~H;tj(fffi22)K1Jt --y t:.
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2. tlf'~t*~

m1ft*~K-::>1..',"(h/5c Table 16 O)J::> Kt~"Jt:.

3. 1§'~. ~~

lRJt*rc1j~ • ~FfK-::>1.. ''"(l1f*.:bt: 9 O)S\Z:I:fd~'i 9O)ji~h /5 c1jFf14.7%~Fn7.7

%c .:b "J t:. :x~)itT /5 ~1f.z- ;tl.f' tnc -::> 1.. ,'"( h '"( b !RJ53U td: MtrPJ~;:t h t; ;tl td: 1.):' "J t:.
B*K:f3\t/51iJt1El:~;:t, J:~36)~;:t,*,1f, r=s1fO)~~iJ):f3<;tl/5 c G, Ji=t.rmt;19)~;:tWli@1f

*r:p)[}O)1jFfO)1iliZ~1f, -::>1..l'c',*,~", l~t~1:~1f*O)WJ(~1fiJ)~~G, 1..' -; ~i Af&12tK,*,~1f

Table 14. Number of subjects making urors in ("ach position.

::s:: Initial only I Medial only
I

Both

N=100 I N=100 I N=100Phoneme

s 2 2 69
ts 9 1 53
dz 14 3 84

! 6 7 24

r 53 1 18
h 2 16 4

F 0 23 8

<; 4 19 13

kj 2 2 8

gj 6 6 6
k 6 0 2

9 4 1 3

b 6 0 1

w 0 9 0

j 0 1 0

t! 2 0 0

d3 3 17 0
d 0 16 1

(t) (p) (m) (n) (31) (N) ······No inconsistent errors.

Table 15. Mean percentage of errors for
various places of articulation

Table 16. Mean percentage of errors for
various manners of articulation

Bilabial

Post dental

Alveolar

Palatal

Velar

Glottal

1.9%

46.0

0.8

10.4

5.8

4.0

(p, b, m, F. W)

(s, dz, ts, r)

(t, d, n, t!, d3)

(31, !, <;, j)

(k, g, tI, N)

(h)

Plosive 1.2%
Nasal 0
Fricative 23.6
Africative 30.5

(r) 18.0

*O)PJft€1fiJ)%JJX; ~;tl /5 c G '"(1.."\ /5.

~15, 7;j ~ tJl: b Wellman t;38)~;:tJm.1f, 1iliZ~1f' *~1fO)JIJJ{K~'i 9 iJ;' ~ < t~

/5 C c, 1jFf· ~Ffr~~c~;:t m.JJtO)~iJ)td:1..'Cctd:c~¥Ri!rG, Templin and Steer32)

t Jffi.1f '1iliZ~1f • *lr~fO)JIJJ{O)t~1fml¥.J!t~7:KG-CV\ /5. Templin35) t Jm J¥1f • Ml~
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1f, *m€wO)JI11Hi):~~JEG, lfFf· ~Ff~C~G-C ,:t, ~Ff':tlf~ et I) t~1f ~ ;fl~9t' C t
~~~G-C t ' 15. G jp G, Plm€1f-C ,:t lfFf1J;~ ~. G <,1i15l~1f-c Lf~Ff 1J;~ ~ Gt ,1Ijrtil K
ib -:> t::. t M'fc3 G-C t ' 15 .

.&J-J::, lfFf, ~Ff ~c~ G-C ,:t~~1J;:5t;fl 15 1J;, ftgo) il-c ,:t (;1 If'-¥Z G-C t ' 15 t t, ;t et

5.

vn. 75%0)-r c: 'b 1J;, -r1f~~fiT 15 .{g;$~~

.~K, 75%0)-rc 'b 1J;, ktvE':h0)-rwO)~fi~1i:lL915$i1~:£RK G-C ht::.. aEfo
40$0)~1'e7)0)~0)~*tit:b-tt-C, Table 17 K~9.

Table 17. Earliest agea.t which 75 per cent of all subjects correctly
articulated consonant sound listed

I Umebayashi and Takagi 1965 I Yasuda 1966

Both
I
Initial or mediall

onlyBoth
I
Initial or mediall

only

I Positions in test words

Before m p b t! d3 h m p b w t! d3 mpbwjn mpbwjn

FynJltdk Fyntdkg N Jl t d k 9 t! N Jl t d k 9 t!
3 : 5 9 kj gj ! w N kj Jl N bj pj d3(mj) (bj) (Pj) d3 kj gj

pj bj yj mj j yj mj j h F y(yj)kj gj

Age

(year: mos.)

h F! r (rj)gjr rj

4: 0'"'-' 4: 5 I I ! rj h After s ts dz s ts dz ! r y

4:6'"'-'4:11 I
dz tz

I 4:0

5: 0'"'-' 5: 5 I s I
dz ts

5:6.-.....,5:11 I I
s r

( ) Initial position only was tested.

3 =t9[!0).1fK~9I5lttx:~~JT GGt '~~-C,:t, :*f0B3ftg21), 1§.ftg31), :t&f13 25 )0) 'b O)t)

ib 15. :*foB3 Gt:t 3 ::t1J) G 4 =t~ ~ -CO)-r c' 'b 76AK--:JP-C~«, S 1f t dz 1f0)~~ ~

1J;~1J) -:> t::. t :lzIS«-Ct, 15.1§. G,:t 3 =t9[!~~0)9[!S1l70AKB31=l . *iBrm~T.A ,,30) ~Uffi

IT G t::. 1J; z, ts, dz, s 1J;ili 'b tr":51J) G <, 60--..-80%0) {5I!}fl:?¥'"t: ib ib-:> t::. t ~ ~G-C 15.

:t&f13 25 ) ,:t 3=t1J)G 4=t~~'"t:O-rc 'b 134AK--:Jt'-CGG«, Templin ~~~tlRJtet

5 K75%0)-r c 'b 1J;J:E G <t~~'"t: ~ 15$~ ~*IV, \\ 3::{" 6 Jr 13 ~ -C ~q:t, (p) (b) (m)

(F) (w) C ~ ) Ct) Ct~ ) Cd3) Cn) ( Jl) (j ) ( k) Cg) CD) (kj) (N) (d) Ch )
-r, -r-, 1J;li1~ ~;fl, 4=t 6 Jr,R ~ -C~C (s) ( ts) (dz) C <; ) 1J)~ 1§' ~;fl, 4 :::r 6 Jr,R

~'"t:K3i1~~tLtJ:t,0),:t r- c'ibl5.::: t~«-Ct'l5 Cr-, -r-, r- ,:tJt:h.:f':h, mmr· mFF·
mp§,~C;f3~115 Cr) ~~9). ttl:O)et5~c, C:h~-cO)M1Vf§'EtO)r~K;lptJ:I)O)~JiB

1J)h G:ht::..

-1], *OO-C~:t, Templn35), Wellman38 \ Davis4 )tJ: C1J), J:E1IH~1f?E~0)~~~~G

-Ct, 15 1J;, Jt:h GS*K;t;:HJ 15 ~*~ J:tt( G-C h Q t, Ct ) Cd) en) Ck) C9 ) tJ: c
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B *O)7JiJ)~~iJ)if'. <t~ ~ tt -Ct" .f5 iJ), ~{* c G-C, ~~0)1l~1lT.iJ;{~iJ) J: ") -c:to 9, Wff1f
ftK Cs) Cz) C r) C ~ ) 0) ~~l)v- 7°0)'giJ):to <tl.f5 t~ C, -3&'-9 .f5,~ bh; tl.J:.

~ t:, $~iJ)*~ <t~ ") -CiJ); 2b ; btt.f5 ;f1Ij'g~/i~HC~G-C, Ha1l8
\ Roe and Mil

isen24 \ Sayler26 \ Barnes!) GiJ), fl"· $ • *q,t~K"Jt"-C, b ") c b ~ito)jf.Q 9 ~Tt"
'g~¥IH!j·G-Ct".f5iJ;, ""A !'7/KA.f50)~:t, Cs) Cz)(~) (3) (t~) (d3) (r) (e)

( (5 ) t~ c.' O)mt1!tK~~ ~:(1.,.f5 'g~iiJ) I) -C 2b.f5 O),~:t~~7mt ".

*~'g~1tK*nj.f5 mU;E:O) {§"*JUft ~1iiJ) ~.f5 t: ~ K, Kuder-Richardson -L}:c\;207)K J: I)

1§"*Ji,iJt1*~iJ)*~ ;:(1." r tt =0.82 (N =52 d x t
2 =16.02) c t~ ") t:. <:. tt~:tfEt~~O)$~iJ)

;J\ ~ <, ~iflJt § iJ)1>t~ t, <:. c ~:?5n1 G t: ~i 2b t ", iJ) t~ 9 0){§"JfJi,iJt-c 2b .f5 c:?5 it; *,L i5.

*IDffJlirc.:totji5m'g~ito)l£2bt", ~c"JO)'g*iJ)lffl5'lJ[· m$lc::tr 1 @1T--::>GiJ)tfHmG
tJ t "O)-C, TA r- ~~1jffiB~Hc 2:frT i5 <:. c iJ)-C ~ T, ¥r~m~:tfeJtlG t~iJ) ") t:. ~ t:, ~
r~ I¥Jf!iU ~RO) t: ~ Ie¥JTA r- mt 3*JtI-C ~ t~ iJ) ") t: .

Inter-listener reliability lC"J t" -c ~:tJRWrPl0J K B~grb~±iJ) ~ c 9 G1J)t, t~ t" t: ~ ~C

~it9.f5 <:. c iJ;-C ~ t~iJ) ") t:. *~'g~itK:to tj.f5 Inter-listener reliability lC--::>t" -C l:t,
Henderson10)0)1iftJ'EiJ) Zb .f5 iJ), fU;E:j§lO)-!t(,iJt ~rtJ .f5 ~f:SI c G-C, :erfUJEj§tO)~mHlT.~

iJ)~t~.f5 <:. c J: 9~T .f5fEt,~~·O)FfO)* ~ ~ O)~~~O)Je,it .f5~J:JitQ)~~2btJ-c:to I), ~

K~3&,iJt~j§J~ .f5 t: ~ IC ~:t, ::trfUJEj§liJ)fRJflQ)WI[~, i1i£,~ ~~--::>~\~iJ)2b .f5 c G-Ct" .f5.

Templin35)tfRJIDmG-C, *K, $1>9[!O)t~~~itO)~i2bt", ~t=~:~~Attt~t"-C, ~1'E~.

iJ)t'l 'G IiJv J: t "JfiJj""'-T ib .f5 <:. c O):fU,~ ~fli?Mj G-Ct" i5.

:W~1~0)~JE1:t*~itQ)li2bt"fJ")-Ct"t~t'. G1J)G, <:'Q)TA r-O) b Kt~")t::.. The

Templin-Darley Tests of Articulation b ~mKt±rffl,T.f5 '-9«-CO)-=rEf, .=:m-=rEf, ~

m-=fEfiJ)~§mi' ~$' lfflffi5-C'ftt;ftt 1 @]T--::>temT.f5J:? le{!P!f~tt-Ct".f5iJ), Jordan

12)1:t <:. 0) TAr- 0):W~1~~G ; «-C~§~fli?~iJ)0.92-C 2b ") t::. c ¥IH:!j· V-Ct".f5.

1. 3 :::to)§1J$-CT-C K B*~~-=fEfO)*380%iJ)~~ ~ tt -Ct" .f5.
2. ~otm c mfl§~1JO) rdl Kl:tffi~iJ;h ; ttt~1J) ") t:.
3. ~Q)Imt~iJ)t±~I¥JKrllnc~'-9.f5-=fc' b l:t, J:{lT.lC~T .f5-=rcb J: I), t~Ef§~1JlC-t

<" tt -C t " t::. .

4. ~JRKft~I:t~~J:9*~1f§~:1J Ie T <"tt -Ct'.f5 MirRHCl:t 2b ") t: iJ), mfl1~gSjZ~{mr-C

1:t1§~~I:t h; ttt~1J) ") t:.
5. 3:::ti3' le:tot, -C, TAr- $ ~JEI¥J~~ 9 Q) h ; ttt::.i§-li, Cs ) 1J)ji t g; <, ?Xt"-C

Cts) Cdz), lXt'-C CI) Cr) Crj) C:t"?JI~J¥:-C2b")t::.. ~t::., Ch) C<;) CF) Ii
temiJ)£f!t" b I) K Ii ~JE{~T .f5 0) 1J):to < tt .f5i§--c 2b ") t::..

6. ~;E:I¥J~~ I) O)r=j=t-c, fEt*U~I~Q)Ci~ .f5~U~I:t, §1J:¥mJ: 91!t:¥m-cg; <t~ .f5@trtJ]K
2b ") t:.

7. Cs) t~ c Q)~t1:0sJ:le 2b i5 'gK~ G-C l:tnib'~1J)~ltl¥J-c 2b 9, 3 :::t§1J* J: 9, 1&*
mlcJ: 9 g; < Q)#IfJ'~iJ)h- ;ttt:.

8. 1lT.. C:~~ 9 O):I,:ICOO G-c {:t -t«-c O)T'gK~Jm'-9.f5~JtrRH:th G~lJ~1J:> ") t:. G7P v
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l\ftC'~j:mr:pO)~'1l)iJ)g;.\, 7ftC'~j:m*J: I)~IDHr.~'1l)iJ)g;.\ hGtlt:.

9. -=f'ffm:aUKh is c., ;f'I'ff;;~=Ur.OO G-C ~j:, ~.'ff·':n,·\(:'~r::::rr£:'ffC'~ '11) iJ)g;.iJ)"') t:.

*fi'ff**~:aU~r.his c Wtm€~, .m€~Kg;. \ O)t~ '1 b iJ)h Gtlt:. ~Ff, ~FHr.OOU -C ~j:,

~:aU ter.1GJl.~ ~j: h Gtl ter. iJ) "') t:.

10, 75%0)-=f [' b iJ);f'Ii¥f~~~-g is :m:{~$~N ~~-g~ ~{!Pnx; U I: iJ', ~fi'O)mr$J!tO)*fj5f!

;fd J: u'ftg1Vfj"GO)*fj5f!.c iJ)ter. b O)~¥':J.iJ)h Gtl/:.

cO)WMitKc:1bt: lJ1fElJtth1Jt'\t:t: ~ ~ Gt:~~m~, ~t!:l!f*1f~, :J 1"::eO) -1 ;c.~m~, ~7 ~ -v~m

~, *n**1f~, ~m~~~, ~~~~~, ~A7o~T*1f~0)~~~, ~%o)h~~~, ~~u

%~~~WM1t~vr.1fElJ~aA< t:·~ t'\~ Gt:1fElJx:sc,o)h ter. ~ ~K~ <!@~t'\t: G~'9.

~ t:, J?:~~*~~~:gl):&:"'OmIlf*H~O)~*lE*a~~, ter. GlFK-13{§~, t1~~7(fkIU~1:K ,:1, t'\ is

t'\ is c 1fElJfl"J~iJ:t '\t:t: ~ ~ Gt:. J'1. <~*LiJ: $ GJ:t-r~ '9.
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