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Effects of Using a Communication Maintenance Strategy
in the Context of AI Speaker and Preschoolers’
Conversation and Book Reading Interaction: Comparison of Group Differences
on the Levels of Expressive Language Development

Wonjeong Park’, Dongsun Yim®"

! Dept. of Communication Disorders, Graduate School, Ewha Womans University, Doctor Course Completion

2 Dept. of Communication Disorders, Graduate School, Ewha Womans University, Professor

Purpose: The purpose of this study was to investigate whether there is a difference in
children’s utterance factors (mean length of utterances and the number of turn-takings)
and story comprehension performance between the context of using communication
breakdown response, and of using communication maintenance strategy in the Al
speaker-preschoolers conversational situation and book reading interaction. In addition,
we explored if there was a difference between groups with high levels of expressive
language development and low levels of expressive language development.

Methods: The participants were eight preschool children aged 4 to 6. The eight children
were divided into high group (F4) and low group (i74) according to their levels of
expressive language development. All children interacted with an Al speaker by
participating in conversation and book reading interaction.

Results: The number of turn-takings in the context of using communication maintenance
strategy were significantly increased compared to using communication breakdown
response. In addition, children with a high level of expressive language development
showed significantly higher story comprehension performance after book reading
interaction with using communication maintenance strategy compared to children with
low level of expressive language development.

Conclusions: These results showed that using communication maintenance strategy has
been found to have positive effects on children's interaction with an Al speaker. However,
additional strategies or technical support will be needed to promote interaction skills in
children with low level of language development.

Keywords : Al speaker, Wizard of Oz experiment, language development, communication
maintenance strategy, communication breakdown
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71e9] WAT HEo 71712k AT 7 AEAE2 HA et
A o]FojR| 1 Qitt. ojn] EY HaH FAFEL AREE, HEH
PCE oflz}, A2 7Fd 5ol 7[&S adsto] A45aresies &
SEN QITHY YA Hdto| HOE =olu Y FE =o)7]
QIeE A&7t A&E T Qi

oAM= thEE 7171949 AdEAgo] ageold] 7]ut 5t
of o]RolA frtH, ol A4 QA 7leol HX ISES
HEo 4 QIEHO|AE 83 ATAE AlXTt F76kal Qi
=7 UHTC|AE AE3 HEH AFIE tHlo|AZ QIFAT &
1A (artificial intelligence speaker: Al 2IA)7} Ut =elo]
A= Google9] google home, Amazon®] Echo §°] 7HL=
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o IFfofAE Kakao?] KakaoMini, HolH<] CLOVA, SKT
9] NUGU &o] 7/ 4 A83F=ch. Al A3#9] Hgo] At
St tEo] AH|A AF WY E3F Sl Aot

Al 20AE Z3oto] 34 QIEHo|AE E8oh= 7P € &
otE trle|A7E F7Kgl| wet g 7|es Adele ARelAE
Al AAF AREsto] 419 BE HAE FFAIZ17] SIsE AfH|
2 AFF v, 7H Welld @2 A7k Buie 8 A7) of
T2 WIOE st A I & ofdet 53t 97, Aw A,
=8 A4, g A= A 59 715 Alsotl Ak

ojg} Zo] Al AWAZF AFE & Y= AHIAY W= X
Foi=ls v 4 QAEHolASt QU7 7 5AE oA &
4 QA FEAE 59 olfE ATAE @(communication
breakdown)o] 2+ WIE& o|Fo]A| 1 Gitt. AJoAhE TE2 &
3 QIEHo] AL S ARE FAoA] AREALY] WEE AEo] QI
AlekA] Foto] U oF A%< ol2HBeneteau et al,
2019). 4228 & Aol Uehte A9 AR A4l H
3} ZolE Eo|AY, oA ARgot WilelAl, Ut &=
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A2 HA(H30H H23)

£ 24}
al., 2013).

AoAE oE 92 Al ATA ARE HHoA9 WIS
op7loi= 9 Yelog AAEI QltkBeneteau et al., 2019;
Jung et al., 2020). $=AH|ARLo] Y Al AT ARGAE
gos AASYE TEE B AZRAPIA 7 =2 4l
T2 Uit EW 892 4 <14 HE EAI(G6.7%RoH,
AAATE AZP WPt Erfelde BA45.7%) ESE wHE
TE A7l 89o®  AAESItHJoongangilbo, 2017).
ole} Zo| Al AMAY ARG IPFoA Ul AdoAE &4
8912 HO, WEE, A& AR Fol FF= = A& Y
Bt olEet EH 2912 A9l ARA # oY ofF AR
AoAA Hehd & ot ofs ARARE WAoE Al AXA
oF ARBA 7F HiEolA9] deAg ol 8 HlEo] dis) A
HE APAAolAE, ofso]l ARRSIHE 7lsol wEh A
Zol7h UEUARE AA U3} F AA= 29%°14 BA= 63%
o] ol2= WA A5G TE o] Ushhs AeE &
HEQltiHong & Choi, 2020). g, Al Am7o| tigt ofE
o] WIgl HfEofA] ofx2 HIFHoR Al AWAE JoE o
S NS AlTskAEE oo s Al AmAS AMG &
Ho Aul A £Fo IXE Ao®E YeRgtKlovato et al.,
2019). o|4¥ obs AMEA ESH Al AFAQY] A5G i}
oA wiHg &d 9 AJezE An] o] Eole AR
d#A Sk

E35], BRIT9 A452E oA ofF], g, HTEE s
o= S5O dofdids &dtlA olRofurlof sk Al7lol &
?l & A7 ofs AREARIA olgt B2 dTAE ©E 8%l
84 = HE 7ol Atk 53], #E <dofdgo] mi&gh
oFs9] A% W3t AE 9 TG A& SHAA A

Sto] t% 593 WE(van Balkom et al., 2010) ¥HEE-A<Q1 A
A8 Al ofs9 dgo §784 JE A 7heAol
AUtk Iy 243 QlEHolARe] oAkg TAofA FeakE A
7t ek #7] ofz] Wat gRlof| "R FIF gt A=
A5 Aot WA ok A Al719] ofsollA Al AFAL
AoAE &l ZAPL ojmdt k= HA 4 YA, 18i 9
23t Aol ofs9 EE Ao &0 wt dEA Yehd
T A Yotkolop o TR0

HEo] A5AE 4 8212 FESHAY AaA7)7] Het et
of thgt A+ E3F AA|Eojof T Zolrt. E3d], dA Al Ax]A0|
gk AREARY] 54 E IElol] ek 22 Q14 eFTL A&ET
Uth= SHo|A ol2fet ZAIE et M Ao S5L £ gl
+ HRto] SIEA, olof gt 54 UAE#Eo|A ATAE |A
HZHcommunication maintenance strategy)oll Tl g5
B AFE HAGoF & Aolth. Al 2TAS} o5& o=
Aoag &d ZA0 die} A6 iR APAolM=
AoAE & oA ofso] ofudt et £ MEE Hole
Ao g8l 24 9eo] YtHBeneteau et al., 2019; Lovato
et al., 2019; Yuan et al.,, 2019). °]o] Yopr} Al Ax:#¢} ot
Y AT Uehs & S 85 St 71

rir
olrt

o] e} Agkg Hole o' UEt(iang et

e} Aol s FAstHd Ae BT Aol

disidtiats obsg dojdg S floto] AsARE I
A ohogel AR AREE 4= Qloh E3], kst AJsae HEF &
ofsolA tet FredS AL, oks ko] s Alol HH
St S YEle Moo= Wl w AFo| tHPepper &
Weitzman, 2004). 2 Q7olAE APAT FEE Bst ofs
9] A7y Wl 2 A A5G {A HFow AAstal ol
o A Al A2qA7F AoAE & Aol tiAsto] AR 7
§ oFsY AeAge] WA= FE golEiA siGiHh 35,
P 9RSE ARESE W3} M2 ofso] ARES UEkE Q1Alg 1
2 o] Bk FHE AT 5= Atks oA, AlA' HARl
SHo|ME F&o] HlwA goJgd HolH, ofF AREA] thgt &
3t QIAE AetE Qlsto] X&Hog WAk doEE o
AE WA 4 UE 7P ot 89S degko 2 ARgE 4 9l
Aozt 7H513l7] wizel, ojAe] Ae2g d EAE hAls ]
fgt 343 QAEjHo]Ag w3} Aoz ARgd 4= L&A |
AN EIA} B15IT

A B GHoAe Al ATAY ofE9] £Q AFSARE A%
Ql sk AR 9 B3t o] ASARE 3o Al ATATE A4S
g & U Hols A9 ATAE fA AgE ARk
7390 27 ofs9] U3} 8Q1 & olop] o o] oJEA
SRR dofH iR} 5h, ofEe] HE ojdy 2o wet
olgfgt =388 AJol7} tEA Uehl=A] IelsiE= AS 542
Z o

oo w& A AFTZ thaat 2t

AR, Al 25AY o9 gt 2 535 ¢7] oA 0
A AL A0AY G A(YEAE 3 whE, SR §A A
0] ARg)ol whet obo] WS W3 o], s} A Fart
71) & oop7] ofsf Yo [o3t Zjo|7} Yeht=r1?

=4, Al A0AL ofs9] that 9 53t 971 AT Aol
A AL AAY g A EARE 3 whE, SR A A
2] ARl whE of50] WIHW U3 o], s} A Fart
7)) 9 olop] ol L HE Qdofdd S0 wEt fogt
o]zt =712

i

Mo Mo

1. 97 ohy

2 AdFole F 8%Y 'Y ofso] Aosiior, MA| ofs2
g Aol gt 4~6Alo] sigstH, Ao s HAAKKaufman
& NL, 2004) 23 -1S)FEZHS 85%) ool Eeh, HE
ofsZ REE Foto] ABZ 7159 ZAVE BaER] 4Sith #
A dojdd 3o e A HnE flot] DA otsoA= E
23} Ao HAF AAEI O (Receptive and Expressive
Vocabulary Test: REVT, Kim et al., 2009), HA} 274 &
A dojdigo] WlEY] A A9 30% ool sfdst= obsel &
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Al AL7{9] MSAE QX|

A Aol 2 Heh(p=4), T2 WEY H kY 30% olst
o sFot= obso] B dojdd W2 H(m=4)ol HiX| =t
Al ofzo] thiet AF 9 AopdEHAL Ao gt FE+=
Table 19] A=A

Table 1. Participants’ information

M2 ALE {87t Ots st I 0[0F7| Ol 0| D|X|=

(2=8) M SD Z
Age High? 66.00 11.34 16
(month) Low® 67.00 337 :
REVT-¢* High” 78.25 12.09 .
(score) Low* 57.50 7.19 2309

Note.  °REVT-e=Receptive ~ and  Expressive = Vocabulary
Test-expressive; "High=children with high levels of expressive
language development: Low=children with low levels of
expressive language development.

"p<.05

AtollA ofzke] dist 9 F3}F 97| AJEAEol= Kakaool
A 7EReE Al A3AQ] KakaoMini C7F ARSEITE. AT A2
ojHo| AAte oFsolA WA Al ATANA ArES A4 4
UEE siolom, tist ATt &3F Q7] ARollA wst At
Hrbs 22 Agsilth. T3 A7 AL 25A A GX HE
£ EolH= U3t S AlAe § 2 AAE Adsigith

st 9 A o7 A 27 A 241 A 21eE 14
=9l AY 2H0)A= ofs] Walol s Al AWATE et
& o YRS ARBSIESR Silon, A R7oM= ofse
Slofl sl Al 23A7} AS2AE {4 AEgRE ARSHES shgith
<A 8IS HiAIsH] flotel ZF A 27 ofsolAl A+Est
(counterbalancing)sto] AA|5FC).

2 AFolAe HA A g2 229 mpHAL A¥l(wizard
of oz experiment) WAl& ARESIo] o]RolFtt. Q=9 mpAt
AL o7k} AFH AwAE(human-computer interaction)
A HolollA AR/ B7EE floto] AREElE AT HHECEA,
AT AARIY Aped ke ASAE Sk Z0E oY)
Aol ZrofsiAlrt AARE AFATE AR 2A6lE WA
ol AlA" Attt 7 AR v sk W
o]cKSchlogl et al., 2015). olol w} & Aol Al AW#A7}
ofzolAl AAehe BE Wit &, A5AE & eI Ao
FA A A 1900 ofsf AREElTh Al AAC] WUdk=
AA| KakaoMini C Al AFA YiE 4 AREs] Hst
o KakaoolA HZok= TTS(text to speech) AlAHl(http://
speech-api.kakao.com/)& &-&3ttHFigure 1).

o

Sk

[e2]
= o
B AOEE +20 OE Xf0| W &

Communication breakdown

Producing the response patterns that appears
3t in the child's speech recognition error
..... > 2

Communication maintenance Child

Researcher 2
Imitating the child's utterances

Al speaker

..... # Operation
g=——p Interaction

Figure 1. Experimental setting

3. XXHH I‘lQ_I

» LT o

AMSAE QX| MZHcommunication maintenance)

2 AfolM AR ARG A M ofso] ARESH A3
WU5LE 2Rol= Al AFAQ W3 HEkg 9u[gitH(d], ofs: ©
AA7E FoF — Al A¥A: “QAX|7}F Fo}). vyt ofgo]
S WS, ofs: G Kol 9o ghote] mHF U
A AREStoi(d, Al A¥A: g, I¥7Y) §hgstott. E3,
of59] MY Woloi ofso] AMESH= IHFAHA, ofs &
oy 4 9 HAS "ol T ojdL oA ¥ 49
o]%9] WohhE mHslo] ¥h3stgirh

M o ot

ozl

N
~

HSEE HA BE(communication breakdown)

2 Ao AMgE e T v RS 34 Q4
o= Qs Al AWA7} AREsh= 9 U3 HBeneteau et
al., 2019; Lovato et al., 2019; Yuan et al.,, 2019). Al A%
A7k st 4548 T e Weo] e Fokus] sl
A7 19l0] A Al AAGY) HTAEE B B W3S
sl 1 A3 e ER A2ESE Al AUAY 4uat
€ & WA E £ e gol ofyollg”, |77, Aol &
b 8", “F X S30127)Z oFsHe] AoAE ol 7AH
& ARSI

4, G5 oA

1) thet A2

AL 2379} ok 7t Hist 4%S SEsP] gkl d@vApH
g} olHlo] ool s FAZ AL i FAle] Betol
detes s et FAs dolddsk 54 19 2

Z AR AR digh #AIE Ediz oE] deE AR
St Fal7lo] Aet Ao® mdEe= A £ RS AYsigl:
ik 2ol ARgE A WA Hist FAle Aoste el ot
AczA FuAd T N2 AR diddle “Foltle 5=
o] Hop", FeAE A AFE AR Hislle “Folshke A
o] Hop 7t ARGE. F WA digh FAlE o] it
2, A43AE 9 W3S ARSE diglele “solsedl 7 H
87", BeAE fA A2 AR diglells =7l 7k

77k ALgEISAC
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A2 HA(H30H H23)

Aol weh ofsyk Al 237 9] High BgofAf 3z ol
ofgo] LIS AESHA W= T, Ee oksel AFAIAl gt
S NS BASk: Aol oFsel T FAG e ARt
AolAY 71| EIlE FAISHA] ¥e Ale Hil Wet S A
ZSIAHYim et al, 2015). oFse] Fvdt Woks AkEsh=
Afol= TPt SEE Aoz AsAnh

2) 33t 97| M=

Al 23)A9] 531 Q7] A2 oA ofs9] Bk
As}7] 95, KakaoMini CE B3l AZ=E AHIASQL QUE
HH 53} 55 F T Ho F3E AFsirh A4 53 5=
S Adolefely} w1913} Aojyejala} ity A 1219]
HEE &9 F HY st A= A TgolA sk A
7] oFsolA Bagt 53k WEUA, i} okse ARl ARHA,
T HO] 53} A Azte] FAREA], ojopr] &Rie] 7]yt slo] &
3}o] o] AR disl Efsteion, ofet HYE B
sl 7hauet B e A Awro] AFEU. ol
e, JeAE B v ARS Rt SRR 7 B
ARGEIQL, RS AR A ARSE 913 BRlE A A
o] ARSI

T HY 53k ofeHe Ae2E 84wA B3 A7 A, F
3t 7] 7t &3k 2 Foll 53 8ol T AZo] 77} 3
N AAEE FHRE AZES 2 dtos o A2 &
3} 7] AoAgol ARgsl] fiste] AR 2919] HEC] o8
2170l Balo AMgE RO $EE FUSHA FAAFCoH,
Kakao TTS AARE ARGt A Al=3otal 7€ QIHA
EH 53} o] |y 2 A}lsto] ARESIGE AR w8 |
H IgolA AZ AA| ool BTG AATOEN Al A¥|A
£ B4 B8 WeS £ 5 obsel o WIE FReE 4
A 5 Q=E siglon, Odoe Estal ofso] s WIE
otsol thet ARo=® QIAeHA] Foke Aole B8 A7l 4=
A Yol AAprE AUt EA g A wHE AESE F of
ol HsI=E Frsllth

ofs¥} Al £A3A9] F3t 97 ABAE IAME et
I} R E ofFo] 3% ol WIS ARESHA] b= S Ee
ofzo] AAIA that S JAE RHSHAY, AL 58 e
€715 87cks Aol diF HE 240 ZIA7IA Yokl
o 93t ST Asiltt. E3h obso] TRt WIE AMESle
ez Wit FHE 20® At

1 Hr

=

3) olop| ofsH Z

AL 2siiste] B3t 97 HEAG olF oksY olob] ol
5L 2] Sste] olob] ofsh Aol AgHUE. 24 B
5 & % 5719 olop] ofs) WEo] AgHgion, 2 Falof w
2 AR 522 AP gkl 749 olop] ol AT 5%
A=, W, A 4F, Alw ojEe] Bt o Assr
(Mathes et al., 1997). olop/] oJ} A& glolgelals} st
4 79 1909 <la) AzEen, Qojelsizt 14 1909 o

3 Bfgide HED ofF ARE I

olop7] ofsf A9 AHS sl 4 244 wiFste, oksol &
3] At Fue AEshe B9 24, WM QAR AY
o &5 A= ke AT 1M, 82 Stk B¢ 04

o= sttt
5. 2t &4

1) Mz TAF Y 2M

Al 23)A9} o5 7t digt 9 53 97] A2 e 34
T SACE AAl ol =3Eo], 15 oo AFAF 1219
oJsf M & BEAEQICE ofopr] ofsf i ERF AFAL ofF
o] AT IAoA AR o] T 1Y oo 4 E= A T
A& ohA] Fsto] A Axfo] thek Agkelo] o]Foi ATt

okso] Al AYARLY AJTAE oA A4S WSk B
o @3} Zo(mean length of utterances: MLU)?} tis} A
FI] Slar EAEQ Hy 93t Zole ofd WeE
ZAxo] BEMo] ARSEQOH(Kim, 2002), oFsel id s}
ol AkzE Bt T3} Zdolo] HE Wdtdleto] Ao ARgst
Ak st & Fa8t7] Sl4x(the number of turn-takings)=
otz /NE WPt Al AARLS] g IoflA digto] gt
A A Ee SEE AF AES 20® B $ASSIrHYim
et al., 2015). 4oz 7479 AoAE oA AsE Higt
A FaR7] Slae0] Betgho] AREQIT EAole Al A3
7} A B vk E= AS2ARE G4 S ARSSH o]Fof
AREE obso] Welte] 23tEglon, Wil S Ag o|F ofF
o] ARERt Wk EAof 2R A otk

X

2) 4 &4

A oFeE s JoAE 74 A% AR A% avs
HlwsE] Yoto] Wilcoxon Fo9 AEE HAll9oH, 4%
g A WS A fA A AR
e ofse] =S vlasly] #isted Mann-Whitney U-H7
o] A A Aol gt SA14 EAol= SPSS ver. 27
o] AREI.

. g7 Zu

1. Al A9l JSEF {A| T2 AZ R0 ME Ofs
| st I 0[] Ofs A X{O]

Al 2379 J3Ag 94 A% Agol dst 4% @ A
o] ABAS 4RoIA ol5e W wst Zol, ek X Fu
W], 233 3 g7 ol okl olop] ols 4e] mAE
ol T8 okr] glste] AR oFS PFOE Wilcoxon ¥
549 17o] AAHGIH Table 2).
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Table 2. Comparison of the differences with or without using
communication maintenance strategy on preschoolers’ mean
length of utterance, the number of turn—takings, and story
comprehension performance

M SD Z

Mean length of utterances CB 3.42  2.40 _ 280

in conversation CM 356 1.27 '
The number of turn-takings CB 1.25  1.00 2507

in conversation CM 4.19 .96 ‘
Mean length of utterances CB 225  3.42 1185

in book reading interaction CM 273 2.05 '
The number of turn-takings CB 75 95 22,032

in book reading interaction CM 142 1.05
CB 475  3.37

CM 388 348 ~1.604

Story comprehension score

Note. CB=communication breakdown; CM=communication

maintenance.

"p<.05
BN A%, ek APl AL A% ERE 94 A A
82 Ste H9 HTAS B WS AGIE Ao B3 o5l

gk 2 FAa] Zlavh fosAl w2 o= UERdT
(2-2.527, p=.012). 55} &47] R oks Al 2377}
FoAE 7A A AT o, 2 ¥EE ARgske A
8 FosHA w2 dish 2 FAY] g AEshe Je= £
HEAHZ=-2.032, p=.042). 224 ot ARolA9] B Le
o], &3t el7] A=Ag ARoA9 Bt e} do], oJop] o]
sf @ZolAe Zol7t FofsHA] AITHp).05).

2. Al ALO| HBRG T WIS U QK| Y NS 4%
O E3 Qlojrer +70) M2 ofse| wat U 0jop) 0|
8 282 x|

= o
g §A MBS AT 90| BA ol Szo] B2 of
B3} WS ok M 7k ok % olopy] ofs) SeelA Holt
|

Uehp=x] dolH VA Mann-Whitney (FA74°
(Table 3, Table 4).

B4 AdEs o2y Ak Al A9A7L A2 o d 8RS
ARGl S, gt A 2 58 o] AR AdelA ofs
9] ¥} 9l ojo}y] ofgf o= F Ht HF [F3E Aol7}t
UERA] QIItH(p).05). Al 20A7 AFS2E G4 Age AL
sk A9, gt A 9 53 ¢l7] SR AgollA ofse] W
3} WM = w2 F-o08t 2to)7t Y] (9ktH(p).05).
a8, Al ATA7E AT §A] HERE ARl A9, 58
7] A2AE o]F ofs9 olopy] o] oA HE dofd
g £F0] 22 I ofzo] EE Qdojdd o] W2 Jd9
ofso] Hlg] FYotA w2 FFHES Hols AR EAEHG
(72-1.999, p=.046).

M AE {27t Ofs st I 0[0F7] Ofs 0| D|X|= Fe:

ol OJE =0 TE X0| Hlu H

Table 3. Group differences between the children with high and
low levels of expressive language development on preschoolers’
mean length of utterance, the number of turn-takings, and story
comprehension performance in the context of communication
breakdown

M SD 4
Mean length of utterances High 373 292 145
in conversation Low 3.10 2.17 '
The number of turn-takings High 138 1.03 -300
in conversation Low .13 1.11 '
Mean length of utterances High 3.88 4.33 -1.384
in book reading interaction Low .63 1.25 '
The number of turn-takings High  1.00 .98 -1.076
in book reading interaction Low 50 1.00 '
Story comprehension score High 650 3.42 -1.461

Low 3.00 2.58

"pX.05

Table 4. Group differences between the children with high and
low levels of expressive language development on preschoolers’
mean length of utterance, the number of turn-takings, and story

comprehension  performance in  the context of using
communication maintenance strategy
M SD 7
Mean length of utterances High 4.00 1.56 1016
in conversation Low 3.11 .92 '
The number of turn-takings High 4.13 .63 146
in conversation Low 425 132 '
Mean length of utterances High 3.10 1.49 577

in book reading interaction Low  2.36  2.69
The number of turn-takings High 150 1.23
in book reading interaction Low 133 1.03
High 6.26  3.50
Low 1.50 1.00

-.290

-1.999"

Story comprehension score

"p<.05
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Figure 2. Samples in conversation by experimental conditions
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Figure 3. Samples in the book reading interaction
by language groups
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