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Objectives: Objective measures of speech are necessary in order to validly and reliably as-
sess whether a child can demonstrate appropriate phonological developments when com-
pared to typically developing children of the same age. This study aimed to investigate 5
speech measures based on phonological analyses of spontaneous conversations. It exam-
ined whether the speech measures indicated phonological developmental patterns and
how they were related to each other. Methods: The participants of this study were 50 typi-

cally developing children between the age of 18-47 months and they were divided into 5
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age-groups (6-months interval with, 10 children per group). Spontaneous conversational
speech samples were obtained and 5 measures (consonant inventory, speech intelligibility,

percentage of correct consonant, percentage of correct consonant-revised, and phonolog-
ical mean length of utterance) were analyzed thereafter. Multivariate analyses of variance
were conducted to determine whether there were significant differences of measures
among the age groups and to what extent the relationships were shown among such mea-
sures. Results: All the speech measures showed statistically significant differences among
the age groups. Specifically, the speech measures indicated that typically developing chil-
dren displayed the biggest phonological developments between 1;6 and 2;11. In addition,
there were significant relationships between all the speech measures. Conclusion: This
study suggested that the five objective speech measures from phonological analyses of
spontaneous conversations could be used to assess phonological developments of chil-

dren.

Keywords: Speech measures, Spontaneous conversations, Phonological developmental

patterns
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Table 1. Demographic information of groups

Age group (yr;mo) N Mean (mo) SD (mo) Gender (boy:girl)
1,6-1;11 10 222 1.46 4.6
2,0-25 10 268 1.66 37
2,6-2,11 10 310 392 46
3,0-35 10 384 1.85 46
36-3;11 10 439 1.70 4.6
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Table 2. The means (standard deviations) for articulation measures

Ao] Z7Fate] ket BE 2% 75
o] eRdeh 248 2.2 14 Fakol 4 1070, 24] Ak A=
9032 7 0| TS 1OIT7} 34 Fatolli= 166002 LEht
2 0 14 THbo||A] 3,508 HolwlA o] 23] AR
2 Z71810] 34) ol 63022 Ueldth & 4 H2E 1
A koA 142001903 24] Aoz 20,5002 2 GRS 1o
TP} 34) atolli= 22.900.2 Lpektek -G ASHEE 14 ke
A] 52.00%, 24| ZHFo]| 4] 70.29%, 24 4ol A 86.57% % 14 S-H
e 24 FUHIE 2 Z0] A Holth} 34 ANkEEE
90%olako = Lpeh ] QPgel 448 mal ER-S 4t
= 18] FbolA] 56.34%, 241 Aol 73.09%, 24] St
88.25% & L Z9] SFAFS Ho |t} 34 AHEELE] = 90%0|Ak2] oF
oA A& HSHE HEks -2 4o A2 5
3 aelo] UrEhde, WR s 4] SRbolA] 76.99%91L, 24] Ayt
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A0] -8 237} UPehgtTh PMLUS 202 22149 34}
& 310] 14] Tk 4 5.89, 241 A4l 6.92, 24] T4k ] 8.44,3
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A& B8-S % o) ApA|5] Al 7] S5kl thARRL 2} Ik el
A 70% olAFo] At AL 22522 Table 30]) AIAJ519)
o 4] el Sl ofenl S, X Eu] S, GFuhe S, A%
ahol e, AT So] ZESIGAL, SA A Bl 2Tt §-2915
2 ZASE 24 RbolA 2404 S8t AT, A

R e AR ESEE e R

_>.: J

¢

EENEEE
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Inventory of consonant -
Age group (yr;mo) = - PCC (%) PCC-R (%) Intelligibility (%) PMLU
Initial Final Total
1,6-1,11 10.70(1.41) 350(0.84) 14.20(2.04) 52.00(11.12) 56.34(13.03) 76.99(5.31) 5.89(0.65)
2,0-25 15.90(0.87) 460(1.17) 20.50(1.71) 70.29(8.39) 73.09(9.33) 86.66 (3.38) 6.92(1.12)
2,6-211 16.40(1.17) 470(1.41) 21.10(2.42) 86.57 (6.43) 88.25(5.69) 90.76 (5.47) 8.44(0.77)
3,0-35 16.50 (0.84) 5.40(0.84) 21.90(1.37) 9357 (3.41) 94.27 (2.95) 94.81(2.49) 9.47(1.11)
3,6-3,11 16.60 (1.26) 6.30(0.67) 22.90(1.72) 95.07 (2.27) 95.72 (2.44) 97.24(2.11) 9.79(1.11)

PCC=percentage of correct consonant; PCC-R=percentage of correct consonant-revised; PMLU = phonological mean length of utterance.

Table 3. Consonants in phonetic inventories of more than 70% of subjects by group

Age group (yr;mo) Initial Final

1.6-1;11 Tk, Tk Lk Tk Lk Ok Hk Hik 2,0% 0%

2.0-2,5 Tk AKX M* Lx Cx Ex Cx 2% O% H* Ik B* X% 2 R T O,L*x 2% 0% O
2:6-2.11 Ok, AKX MK Lk C* E*x L 2% O% Hx Ik Hix A% X% X R G* T, Lk 2% 0% 0%
3,0-3,5 Tk, Ak MK Lk CH* E* [C 2% O% Hx II* Hix A% X X R &* Tk, Lx 2% O% 0%
3:6-4.0 Tk, Ak M* Lxk C* E*x L, 2% O* Hx IL* BIx A% M*x Kk X*x R &* Tk, Lx 2% 0% H°,6 0%

*Appears in inventories of more than 90% of subjects.
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Table 4. Results of post-hoc in groups

Table 5. Correlation of articulation measures

A?y’};ﬂ:g;]p 2025 26211 3035 36311
Inventory of constant
Initial 1:6-1;11 * * * *
Final 1:6-1;11 * *
2,0-25 *
2,6-2,11 *
Total 1:6-1;11 * * * *
PCC/PCC-R 1:6-1;11 * * * *
2,0-25 * * *
Intelligibility 1:6-1;11 * * * *
2,0-25 * *
2:6-211 *
PMLU 1:6-1;11 * * *
2,0-25 * * *
2:6-211 *

PCC=percentage of correct consonant; PCC-R=percentage of correct consonant-
revised; PMLU = phonological mean length of utterance.
*p<.05.
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Inve'ntory of constants PCC PCCR "_”?'_“’ EMLU
Final Total gibility

Inventory of constants
Initial 662* 959* 737 710*  658* 633
Final - 848*  B46*  631* 569*  .666*
Total - - 766*  741* 682*  701*
PCC - - - 992*  868* 814
PCC-R - - - - 992%  854*
Intelligibility - - - - 839*

PCC=percentage of correct consonant; PCC-R=percentage of correct consonant-
revised; PMLU = phonological mean length of utterance.
*p< .01 correlation coefficient of Pearson.
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