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Purpose: The purpose of this study was to determine if collection methods based on
augmented reality (AR) stimulus are as useful as traditional collection methods such
as free play and reading picture books in assessing a child's articulation and
phonological ability. Methods: Twenty-two children between the ages of 30 months
and five years who did not report any language development problems participated
in the study. Speech samples were collected for about 10 minutes in picture book
reading, free-play and AR stimulation situations. One-way repeated ANOVA identified
statistical differences in the number of utterances and eojeols, number of consonants
and vowels of tested phonemic and index of articulation and
phonological ability (phonemic inventories, syllabic structure inventories, PCC, PWC,
PMLU, PWP). Results: First, the number of utterances showed a statistically significant
difference between contexts, but the number of eojeols did not. Second, the number
of consonants and vowels in tested phonemic inventories showed a significant

inventories,

difference between contexts. Third, the number of consonants and vowels in the
phonemic inventories, types of syllable structures, PCC, PWC, PMLU, and PWP were
neither significant nor similar between contexts. Conclusions: The speech samples
collected by presenting AR stimuli showed no clinical differences in assessing a
young child's articulation and phonological ability when compared with the free-play
or picture book readings. This suggests that it is possible to use AR stimuli, a digital
stimulus, to collect clinical speech samples. In addition, the context of presenting AR
stimuli can be seen as having an advantage over free-play in that the number of
utterances collected is stable compared to free play, and it collects more diverse
inventories of phonemic and syllable structures.
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T-AoES oA AAIA EsEn Qdojsdes 4
He7] 95t BHoE SPdrh Y-AoME B4 mEsHH
Ao R FE6] A AAMSE 8ol BUMERA g
o Hop Faofich. offd ofs2 AFAAPl d&siA] ot
2] A7 Y-S 4 o, WA E7ksste] 1
HAAtog mrlsior she A97h HIMsh] wizo] T-<dold
£ Yoz Hn @2 HHE IZ 4 QcKBinger et al,
2016, Finestack et al., 2014; Westerveld & Claessen,
2014). @A A=AHoR HAEHA Qe dforddAde® 1
AR T-dojddolq Iy EAE EY 7MeHol =2
fokse] Hrh offiyolo] HEZ|HC| 9JF|EHAl L-dojAl
£ S 5% EYy Brpt AxEHR QtKHa et al,
2016). B3], THMEZ B2 mHFF AFHHQl didAA
aEEd, S T =2 obs, WEAY THPF oksol digt
WA Harh FrkehEA WHE B4 digt B8A4o] HE
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WA, W] 4EAe GES deh 57 712 et Aol
g 4 U BA BN T Rusid Be AR ko)
1 ENEHE oMol st Ayt BESIcKFinestack et
al., 2014; Ha et al., 2016; Jeong & Kwon, 2000: Southwood
& Russell, 2004; Westerveld & Claessen, 2014).
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Ho& silom(ad 1), Af=cle W1 FEE Y E
3 97 &% =i F VKR SItHaE 2). S84
AT £ AFdoA gt S48 I¥WECad 3) F
22719 JYFtEE ARStel QtERolE 7w SM-TS36 HiE
S(SAMSUNG, Korea)® Note 10(SAMSUNG, Korea)ollA]
SYAA AN 1A AFE 71719 WHERE
o|FofA|H, VuforiaolA ATk v HE daglEE Eot
of I¥7t=9 Ivde B EAnlE o= 3D @Y
S O9 49} Fo] EAZItHBea et al., 2018). shHO| FA
< oFsoly AgA] A wet 3D AAY AW, A7), F
Z 59 ZHo| Zhesith dFolA AMSRE FAEA A=Fol
gt Y82 55 19 Aok

AE S 9% =4 2R 7PAET #RE i8R
TFAoto] ofgo] AEE FoR AEE o3 Hol=E &
AleHA skgity. AELH E=Fe Ago] S5W olidolw AAleh
e AT AojAEARlA EEe Hrpol off] dolk, of
59 5], AT SN BT el Aog Aoyt

B 1. o0 B
Table 1. Participants’ information

Sex

Age Group N Yl el PCC (%)
2,6-2:11 4 1 3 75.58
3;0-3:5 5 5 0 85.27
3;6-3;11 4 1 3 90.12
4;0-4;5 4 1 3 88.37
4,6-4;11 5 4 1 86.82
total 22 12 10 84.73

* Percentage correct consonants in U-TAP(Kim & Shin, 2004)

J3 1. #7101 AF8SH o7 =7
Figure 1. Experimental tools used in read books

T 2. M0 AKSSH G =7
Figure 2. Experimental tools used in free—play -

J3 3. 34 K= HAE flef AESt J=7IE
Figure 3. Card used to present augmented reality stimuli

J3 4 HISS 00| LEH S48 X5
Figure 4. Augmented reality stimulation displayed on the
tablet screen
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PWC, PMLU, PWPSQ] Xjo]z opHly RE SAAE
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Table 3. Number of consonants and vowels in the phonemic
inventories examined in speech samples by context

Mean(SD)
Classification Read  Free-  Augmented F
books play reality
Word 11.78 10.04 11.70 377
-initial (3.04) (435 (2.16) '
Conso Word 14.30 13.17 15.30 714
nant -medial 2.84)  (3.64) (1.74) '
Syllable 6.26 5.17 5.83 717"
~final 0.81)  (1.53) (0.65) '
. 6.96 6.70 7.00
Sele 02y 099 0o 27
Vowel B 48 513
Diphthong > ’ ' 0.88

(2.13)  (2.27) (1.84)

*pC.05, #*pC.01
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Table 2. Number of utterances and eojeols of speech samples collected by context
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Values=Mean(SD)

Read books Free-play Augmented reality
Number of Number of Number of Number of Number of Number of

Age group . . .

utterances eojeols utterances eojeols utterances eojeols

2:6-2:11 44.50(22.89) 57.75(38.25) 33.75(25.46) 56.75(56.70) 50.00(21.57) 69.25(33.97)
3;0-3;5 59.83(17.62) 109.67(65.59) 57.17(23.67) 107.83(54.57) 75.33(17.56) 124.17(38.75)
3,6-3;11 64.25(14.27) 134.00(34.79) 50.75(29.92) 117.00(90.14) 65.75(17.25) 118.00(48.13)
4,0-4;5 79.67(13.01) 136.33(25.11) 67.33(8.02) 129.67(29.02) 78.66(9.29) 121.00(22.61)
4,6-4:11 68.50(9.50) 129.50(25.00) 52.83(36.11) 110.33(86.04) 70.5(10.37) 129.67(38.35)
total 62.78(17.80) 113.52(48.25) 52.17(27.20) 104.04(67.26) 68.43(17.26) 114.57(40.79)
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Table 5. Number of consonants and vowels in the phonemic
inventories of speech samples by context

Mean(SD)
Classification Read Free- Augment F
books  play ed reality
Word- 11.30 9.65 11.35 3.66
initial (3.47)  (4.33) (2.52) ‘
Conso Word- 13.87 12.57 14.7 6.65

nant medial (3.12)  (4.09 0.53)
Syllable- 6.04 5.00 5.48 500"
final (1.07) (1.8 (1.1 '

6.96 6.70 7.00

Vonel Single 0o 093 (.00 255
) 5.35 4.70 4.96
Diphthong 2.21) (230 (1.97) 0.92
**p(.01
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OJFH-(/20.92, p.05) EF BAZHCE {ooix] USith
o R ARS 9t 9REE = Mauchlyd +384 7H4
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Table 6. Number of syllabic structure types in speech samples
by context

Context Mean(SD)
Read books 7.48(0.73)
Free-play 7.09(1.12)
Augmented reality 7.22(0.74)

B 7. £5 Hig0 ME 2UE SEAX R
Table 7. Type of syllabic structure according to appearance ratio
by context

Percentage of subjects above 50% and below 80%, "Percentage of
subjects above 80% and below 100% (The syllabic structure in the
column of table are presented in a low proportion order)

Syllabic structure

Context

50-80%* 80-100% 100%
Read books CGVC GVC,CGV \;E}VC\CJ\C/
Free-play GVC,CGVC S](évc?]\é V,CV
MmO OV cevvcic

Table 4. Phonemic placement table of speech samples by context according to the proportion of subjects examined for a target

phoneme

“Percentage of subjects above 0% and below 50%, "Percentage of subjects above 50% and below 80%, “Percentage of subjects above 80%
and below 100%(The phonemes in the column of table are presented in a low proportion order)

Classification Context Pignee
0% 0 ~ 50%* 50 ~ 80%" 80 ~ 100%° 100%
Read books 1 te,s,p kh p K¢t teh te,h,p,s,m,n,t k
Word- b % homih e h .
initial Free-play Lt"k ,te,p"s k" p,te n,p,t,htte s,m,k
ot Augmented reality Lp"k pte’s k" t,h,k,n p.te,te”,s,m
Read books te,pp e " p,h,t ks k,s,m,n tk,te,l
Word- Y bR .
Consonant medial Free-play p.te,p h,t"te" k"t k,p s,m,s,l,t k,te,n
Augmented reality tc’ " p e p kK htpk k,te,s,s,m,n,]
Read books t k m,n,n,l
Syllabl P 0
e-final Free-play t pk mlnn
Augmented reality t.p k mnn.l
Read books w i,e,u,0,9,a
Single  Free-play u,w,e,o i,9,a
Augmented reality i,e,u,0,l,9,a
Vowel P -
Diphth Read books wi,wi,ju,je we,wa, wa ja,jo.ja
Free-play ju,wi,wi,je we,wo,wa,jo,jd jo
ong . . . Lo ) .
Augmented reality  ju wi,je wi,we,ji, wawa,jo jo
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3) PCC, PWC, PMLU, PWP

¥ 8o ¥ PCC, PWC, PMLU, PWPQ| Badt EZFWA}
£ A PMLUE AlQstd E9E PCC, PWC, PWPE=
BE fAbolglth o] w2 BAH Aolg LotEr] s
A WHESY  RARRAE AARE A3l PMLU(Z4.082,
05 BAFCE |93t Aol7b yeRtout PCC(£0.72,
p.05), PWC(Z1.57, p.05), PWP(U=0.72, p.05) L%
gt Aoj7b uvERAA] eiokth PMLUSl 29 7+ tiu|dEA
2y JPFEI}E AE0|(p(.05), IFHEIIE FEA
A= A (K.05) 485 7 /23t Zpol7t Uttt

B 8 =944 PCC, PWC, PMLU, PWP
Table 8. PCC, PWC, PMLU, PWP by context

Mean(SD)
Context

PCC PWC PMLU PWP

9153 0.82 8.26 0.96

Readbooks 9g5) 017 03 (.05
S 91.91 0.84 7.85 0.96
reepiay 9.70) 0.16) (1.18) (0.04)
Augmented  91.05 0.81 7.90 0.96
reality 065 017 102 (.04
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Appendix 1. Examples of target language and guided questions of cards used in the present situation of augmented reality stimulation
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