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Purpose: The purpose of this study was to identify the effects of Augmented Reality
(AR)-based treatment developed for language rehabilitation on verbal acquisition of
children with specific language impairment (SLI). Methods: A speech treatment program
based upon AR application developed by a Pusan National University research team was
used as the research tool. The chronological age of the three subjects was 41 months and
all matched the criteria of specific language impairment. Verbal naming task was
conducted to investigate the verbal acquisition of participants. Also, spontaneous language
sample analysis was conducted each session to see if the acquired verbs were retrieved
and generalized in children's speech. If they acquire verbs properly, some changes might
appear in their lexicon and the length of utterances. Therefore, lexical diversity and
mean length of utterance (MLU) were examined by analyzing children's spontaneous
language samples. Lastly, a standardized language test, PRES (Preschool Preceptive-
Bxpressive Language Scale) was conducted before and after the treatment stages to verify
the children's language ability changes. Results: Enhanced verbal production abilities of
all three of the participants were found throughout their verbal naming test scores.
Lexical diversity and mean length of utterance showed increases compared to those of the
baseline sessions. The PRES result showed that the latency of language abilities declined.
This makes it clear that AR-based treatment was effective for children with SLL
Conclusions: The overall results of this study indicate that AR-based speech treatment
could be an effective tool in terms of teaching verbs and facilitating stimulus
generalization with a clinician's guidance. Further research should be conducted to utilize
the augmented reality in a more inclusive environment.
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7S] @3] A= FE PA] F3E0] Aglom, A
AEsEE A AT BAR PR A4 O AmE
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Table 1. Individual characteristics of subjects Table 2. List of verbs
Subject  Sex  Age® Language age” IQb 1 set 2 set
RLA ELA 1 Eat Drink
CSLI 1 M 48 31 30 93 2 Laugh Cry
CSLI 2 M 43 29 29 95 3 Put on(clothes) Take off(clothes)
CSLI 3 F 34 22 22 87 4 Lie (down) Get up
CSLI=Children with Specific Language Impairment.; RLA=receptive 5 Cut Devide
language age; ELAfexpressive language age. . 6 Sit down Stand up
Preschool Receptive and Expresive Language Scale: PRES
® Korean-Wechsler Preschool and Primary Scale of Intelligence: 7 Give Cook
K-WPPSI 8 Listen Punished
" months 9 Take out Put
2. %71 £ 10 Put on(shoes) Kick
1) ZAAJOI3IM 2 Unity 3D ¥ Unreal AY XA ARToolkit E&190&
thgolsolA wWolel-slo]x oiaBudtmsl Qolg(K M-B  °lEdtl 7T Aol SAAUE 9%k 3D FHS A A=
CDD2 A3 T 7 ZAFE vpegtos 21 oj4o] of5o] Tz £ P 3D Felxet SPAUE v AL, 3D A4
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Figure 1. Speech therapy program based on Augmented Reality
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augmented reality based application
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Figure 4. Progress on variety of words by analysing
spontaneous speech samples

Table 3. Results of verbal naming tasks using augmented reality based application

Baseline Intervention Follow-up
Session No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Subject 1 6 6 5 5 6 8 7 9 11 11 13 13 14 15 18 17
Subject 2 5 4 4 5 6 6 8 19 11 9 10 13 14 14 13 16
Subject 3 0 0 0 2 1 2 5 3 5 6 4 7 7 6 8 7
B 4, Rpgs} SA0IM 508 ofsiCigle A 0
Table 4. Results of variety of words by analysing spontaneous speech samples
Baseline Intervention Follow-up
Session No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Subject 1 127 150 132 143 169 172 180 189 180 164 184 198 220 228 240 240
TNW Subject 2 170 180 179 198 194 195 195 210 232 217 255 231 270 266 270 268
Subject 3 58 69 58 91 78 8 99 75 91 8 69 78 93 89 109 100
Subject 1 71 62 71 67 70 8 67 8 78 67 8 91 101 110 131 120
NDW Subject 2 76 73 70 76 91 64 68 68 95 98 105 100 111 120 138 140
Subject 3 28 33 2440 34 31 38 32 39 41 27 33 49 49 55 53
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Table 5. Results of mean length of utterances by analysing spontaneous speech samples

Baseline Intervention Follow-up

Session No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Subject 1 1.29 133 147 143 182 192 18 199 224 217 254 27 326 325 352 35

MLU-w Subject 2 1.68 1.65 163 198 20 197 199 214 232 217 255 233 27 28 32 329

Subject 3 1.23 147 157 186 153 166 194 14 18 172 138 15 18 178 214 198

Subject 1 25 3.2 318 33 352 326 29 348 398 463 426 453 52 48 542 48

MLU-m Subject 2 3.18 321 32 369 373 386 38 398 434 381 432 425 45 478 492 499

Subject 3 1.89 215 227 324 265 25 331 304 33 308 244 324 34 368 38 372
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H 6. PRES ZAt 21}
Table 6. Results of PRES test

Language age”

Subject No.  Age’ Latency
RLA ELA
48 31 30 17
CSLI 1
2 51 45 46 5
CSLL 2 43 29 29 14
2 47 47 41 3
34 22 22 12
CSLI 3
2 38 34 37 1

CSLI=Children with Specific Language Impairment.; RLA=receptive
language age: ELA=expressive language age.

* Preschool Receptive and Expresive Language Scale: PRES

" months
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Appendix 1. A QR code for implementation video of augmented reality based language therapy program

85 2. M9 +4
Appendix 2. Configuration of intervention

AT ok5at WA slel IS etk ATAE oksat UA, S AL, £49 5ol die] oloplse A
uge YAt

AFARE 2070 FEFANS] olEH7] TAE #AYT ofsolA 1 AET 2749 RRSAFIES AABIAL $4E

A ghor FFETE ‘000D Hetl of?’82 ‘000D oA Hol?'s o5 ¥HEZ fEst, obsol
SAEESA ol Rl A A2 24 ¥ 58 YEE AT AR oksolA 2ol 29 AS(l, A 25 15

S A5, O0°Ih 5& AL )& wHEste] AAshL ofse] X 4 Aes: F=ddth AFAE AoH &

7= B39 ofE AARl ek frddth

AT AzA Wold offo] Ushe WTSH Auwe A8siel o] 4P AP Sxlsih okgol Wit
US4 S QAL g, IR 2 AUT 38L AFAUT, of5Yl Weo] UshiA g A9 “ofgA B, 15
9 S Qloly'sh 2 Y AL ol§3to] ol WalS Hrlat o|Zol xS e

uj2) QTAL o5 T W BEEAS Th T ¥ 55t el 1718 vhelaic, 5
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25 3. NS 2718 SHSA HEARiH AR
Appendix 3. Example of augmented reality displays and stimulus sentence types

7] 3524 F3ash

sugq4 o BEEA uhn
AN B AN B
2
su5d 2 x5 e
ANEY  7HEE0] 2ol ANER AP 2ol
3
=m54 A =u54
ANEY AP 22 Yola ANEY AT 22 ola
4
2uEd o 2REA4 dofut
ANE A9 Aol w9a AN B
5
Bsugd  Aeh BEEA4 e
ANES bt Aclag deta ANER  Qbt Aelas e
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