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The Effects of Parent Training on Narrative Interaction
for Parents With Hearing Loss Who Have Children With Normal
Hearing: A Case Study Using Al Speakers

Shinyoung Kim', Dongsun Yim?"
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Purpose: The purpose of this study was to investigate the effects of parent training on
narrative interaction using Al speakers for parents with hearing loss who have children with
normal hearing.

Methods: Five mother-child dyads participated in this study. Three mothers used both oral
language and sign language when communicating with their children, while others used only
oral language. All children were normal hearing and were within normal nonverbal 1Q. Parents
received three sessions of parent training on narrative interaction once a week. Pre-test and
post-test design was used to investigate narrative skills of children and parent-child
interaction during book reading. Two stories in an Al speaker (KAKAO mini) were used to
examine the effects of parent training, one of which provided the script to parents while the
other did not. At the post-test session, the scores on the comprehension test of the two
stories were analyzed.

Results: First, all children’s narrative skills were higher at the post-test, and three out of
the four parents who performed the book reading task with their children showed increased
interaction both quantitatively and qualitatively. In addition, the story comprehension scores
of children that interacted with parents were higher than that of those that did not interact
with parents. Finally, interviews with parents about the usefulness of Al speakers and the
parent training program were reported.

Conclusions : Parent training on narrative interaction for parents with hearing loss resulted in
improved narrative skills of children and parent-child narrative interaction. The results
showed that children were able to better understand stories when interacting with their
parents. Study findings suggest that parents with hearing loss can take advantage of Al
speakers when provided with simple support, such as a narrative script.

Keywords: CODA (children of deaf adults), people with hearing loss, parent training,
narrative interaction, Al speakers
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intelligence: Al) ¥ AFEQIE{Yl(internet of thmgs loT)o] &
T3 9tk 55| Al ATAE 24 A4 V&g 7He R kst
7 71719k AEE o] ARERIEY Ale] 4 @'%_]"% SIHA] Aut

EZ AAES 2951 QItiYang et al., 2018). Al AFAE=
-%k] ]J_- %\}Hio]ﬂ—l— _/KE)]% 2471—7(]—0}1019’[ 241_0_ Z«"T‘)‘}—?QO] _)'\_

oy, HZFgof HEwo] AY Ad(children of deaf adults:
CODA)NAR= S75] 1 A& Aol et Al st 37t
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(KODDI, 2019), 7Pl 7PolA= Al A gt 8%
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gzPgel Fuet A3 AR HAE 7150l tiet dFEE, °l
o] T, = FHEZREO 24d0] Yo] ZYPH A
Aol CODAES] Aojdeo] 3t ¢7HBrackenbury et al.,
2006; Kanto et al,, 2013; Kim & Oh, 2013; Lee & Kim,
2011; Sachs et al., 1981; Schiff & Ventry, 1976), 3z}
Fuo] Ad A sHEo] oz 4HKim & Jin, 2014), ol¥
o £33 7150l digt ARRIA Aol #3F AHKim & So,
2005), A4 71E79] ®Hlw AFRienzi, 1990) o] St
CODAE 4ol Frvt +8k8 ARgshe 4% olsol &l
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A QeHA =, BRUF FBLE ARRShe A9 dut 7P H|
WP o AT o] PHY A A Eot. ol
CODAS] o] doftido] thsir= dxtolaat thEx] vk A
T A#HJones & Quigley, 1979; Schiff, 1979) & - Aot
o] Agt=lo] tk= A7 At A=l U S{Sachs et al.,
1981; Schiff & Ventry, 1976), 979 AT S&u4o] ozt
oE2A HaEQlch

CODA9] <lofdigda} e AT 7kt 3~6419Y &2
CODA 6HZ Wog o5 3t 9 43 dYdZ 24
Aol oshd, o] ofse2 T8t W] QoA E #E,
ALY Wi 8910 EHdAE EHe tEx k2 EA
Hyou, BAF 2 AAAY Ao EI R W
SYEE B Aoz YePgtiHofmann & Chilla, 2015). ©]
A3 AorEs A7 il CODAEC] FYolE A 27002
50l oWl 7H89 ofsEd fARN EAE Hids 4
ofH, o] ofgEol ME tE FAl(modality)?] F 7HA <o
&2h 13hE Aol 5ok el BAPE fes WRth
SHH Schiff} Ventry(1976)= 52792 CODAE tiijoz H¥
9 2ojdg HAANE ANel=d, dF d olss 7Rl
lojdigo]l AIE 22l ofs=2 ARt mEo|glen 12%
ofs=< HEo|x &Ao] TAEH. o] ofFEolAA U
Eiths T lo] A HAES gEbEQl 7o) HlgiA =
, olFEr EAIEC] 7o HolgoAx ofds| W
= 7oz RHUSIHLE \WHA Schiff(1979)= 2A1e] CODA 5
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ne

o o o 74l

1o

3} o ol giglon] 4uA8el wHdE BAV gk Ao
2 Uehith olE 2% Schiffs QxEEe] B4 gk of
A4, g 27] WAR] RELl Fol U @ole] ol
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CODAS| dlol¥gai A BAZ, H2pgol o B
Aoyt Qs Aol HEL T -dlolgAld tigos ¥Rg
ST glouh 3l Fm Eolo] FA4E WRE A Y-
ool ulgel Bmel A 1 olgt gk o3l IR
W A 8ol WasH Huo] oie gl Zels 3zl
sa wge] mo] ws) Aokl 9ke sl Atk AR
IS Aol $EE goR Aol PRy o
ZARE S A7l ke, ARl HRES Aol Y
3 B RS F2 Rge] Aclomyy It Zom u
Eit TRt eguEE AolHel glom, dlelqw 9 o
AT § ApdY Fe3t BAE AW A o 47t &
2 Aoz HUEIHKim & Jin, 2014). 53] HZHo] £
V9l A4S upgel R bge] Hla oksEe] ol Aol

WY @A A Hoe, Aol % Qlojudo] o

iih)

St B9l FHjo] Iu, 2RL T FHO| JkE vEo] 9l
9] ZLo] Wo] 9EiE= Ao®E HIUHJYHKim & Jin,
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2014; Kim & So, 2005; Singleton & Tittle, 2000). &4
FAlol Aot ataE Aol A7l Ao it = Zn
Qlom(Kim & Jin, 2014; Singleton & Tittle, 2000), 324+
of Ruo AolEFE A9 FERETM AIEATT U=
Aoz yepd AI=(Kim & So, 2005), HZFol HEE tf
dos Ao gt dojXke F FHed uSHor & 8
A ARG Oy ol 93k A AYZ Adsks
ZojA T1d B Ao HEE tigoz gk FAFHQA A
FE7leolvt dojAe ¥ 52 WSSt I BRE AES
= FolE7] ofHoh

AP BuE didoE A dof 9 iias dgd
4ol AT WS WSS AsiMe 1 83 oy
of mt HRt el Z 5 dedl, 58 dAolA HE

o RRE2 A9 Qojdy x7RE g9 ooplg ¢
ojFHA AAAHA ABALE oA Hedl, ol REU A
< Yol Ao gt gt o) A5E2 AdoA AT
3t 4 QItKCrain-Thoreson & Dale, 1999; Sénéchal &
Cornell, 1993; Whitehurst et al., 1988; Yim & Kim, 2019).
olopr|E B ATAE2 55| FEel A 7k AUIE A
2 3 AFE0lA ol FES Fe=dH, AgdAT=EclMe A9
7] AAolA AdRlo] ofedt Tkt ASAEE Al=StHA of
= A3 5540 Y] HodE YAl A7l w3
He gk AY7|(dialogic book reading), A2Z-g&2 9]
7|(interactive book reading), 3 2¢]7|(joint book reading,
shared book reading) 59 £ol2 AASFHAd &
Beverly, 2004; Bus et al., 1995. Crain-Thoreson & Dale,
1999; Hargrave & Sénéchal, 2000; Reese et al., 2010;
Whitehurst et al., 1988; Zucker et al., 2010). AYATLE]
ostd ozt /39 HY7l= o=y ofF FIHArd &
Beverly, 2004; Hargrave & Sénéchal, 2000), ©13 o=
(Crain-Thoreson & Dale, 1999), %8} Zo|(Crain-Thoreson
& Dale, 1999), WEE 5(Lever & Sénéchal, 2011), &
o 5H(Bus et al, 1995) 5 Tt ¥ o] W 3
A P HAeE oz yeit. "y ol AL
olopr|d ¢l7] WHlE RREAA wsste] 11 BRE AES
ATES WOKArnold et al, 1994; Dale & Cole, 1996;
Lonigan & Whitehurst, 1998; Mol et al., 2008; Whitehurst
et al., 1994; Yim et al., 2018), Aol F2E tog 3t A+
£ ZolE7] oYt

Al 2570 Wad QHeEE olopr|9] 3 FH=A, 1Hd
< A3kE B9 olsEY Frlet FSE R, QUeE
S A7t Tt ot avksdt A AlZEeEHN of
59 BHE & 5 UESs AFEd IR olop|dn g Al
ATAA olopr|7F A= B Ak oloplE EEFe F
A Al AvjAL} AoAE-Z T S fvke Aol A=t 4
71 BTAE oM oo |dE dolds Ajlo] AE e
e ofsolA TRt ARAE ARE & 4 glo Al ATAE
B3l olop|E E8F= Aol Aol daH ol%olRt A5Ft
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2871 Qi
H AR AQAFO] 43 ARIEY 7]&9] FdoA HiA
He A WA S Z1geciMe Al A9AE 7
Hitks 59 kg2 7|180lx ok 55 AdlE tide=
St Al ZRedolE 2018W LG RET20lA A1zl 7159
sy PAAIEE Ash Azl 7Y 5007) 7htoll Al
2TAE AYsE ¥t AtHYonhap News Agency, 2018). IoT
Alte] o Al A9A7E Aed A3 st Q= a4, o
£ Ao 2 AQAZ Bls] FZel RE 7P 24U
ARgo] AlgtElo} k= Hog Qlslel 1 Vles FEd] &
opA Eoln AQEHT it Iy Al AmAE 2g wdo]
Hwd 9e ofs52 sados 11 Zdxo] HIF & Sl
o, HZAol Hmo] A9 "ArE 24 H3Htext to speech:
TS 71&Z 8% AL 9olF= ZEIH(), Kakao i
He 5)& Bl Fdol Jhesith. wetd FZ4Aof Rt of
ol Hote W IAE Al 2TAY EZHZE o8 4+ Ut
J2y ede PFHor AXEHE THzY BN, B4R
HEE 58 AL 57 o AREE A=t Al &
A7} 23 Y= o9t 22 S SESIe] 4o Hmet
A% A9 HsAE ooz Hds| LEsithH, HZ4Aof
719l 7le 499 EAl siZEst ofyz}, ofs9 lojdg
=2 440 REel 1% A 7t ALY FF-4dE ¥
A TR 5 9lE AR tdr
2 d7e ZN 7P AUEY Aol Al A9ATE
FE-AE 7 AR HR $HogA Tsd £ e T
570 FESH, HZPgo] RRE o =® Al AWFAY ofof
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J

7l E292E BEW AR Adsle YIAE YA @8]
7 B3 PEshuA sk

1. 97 oY

2 Aolls A7) RRF A% A 5%80] Zojsigitt. wt
44 mHke] olFEL 3k ZREW ofF A57HAF 2(Korean
Kaufman Battery for Children-1I: KABC-II, Moon, 2017), 9t
44 o9 ofsEL = FRET ZHHASAHAL 2(Korean
Kaufman Brief Intelligence Test-II: KBIT-II, Moon, 2020)2
B As= Ao, Aol Zojet BE oflse2 544
AsA57t 85(-18D) oVdRl Aoz HrpEqlch #Hed ofs
8900 ¥ FHAo] T A (Preschool Receptive-Expressive
Language Scale: PRES, Kim et al., 2011)E &df A5+ o4} ot
=9 dolsEs Brlstlen, Aol #ejdt BE ofsE2 ¥
o] Ko ofshy Aozt AAA Ao ZAIT i

TS £ BUM HOS HHOR o ojop| ABXE W8 ik

Al ATPIS 883 A
2 SQlre ofgEolglon, of Yol Az, AA % Jlg A7
a4 Aol Qe AR BuHelr: A7 B ofsEe] ARt
Table 10 A3 %2 25 3zbgofelel oks Ck ofsw
7 o] Helslglon], Urlx] ol B BE B 3 ojmug
AN oFER A, DE B9 ol@F) £2 T BY
712 A3} 9lom, olER B, C, Bt HA/IE M8y v
T3gc) oMEE AL A7) oFEE BE XX, offE Ctk LY
54}, oMEE D TRE, o} Bt Zeldkgon], HE ¥n
So] UM F <o) U ddofeksyt wAE =L gk By
Sk olR 2 Ae el Wk wE 73} Ago]
Sote] A7Aele) otage] AFAGOL, of5E Ck thE
U] o] olxjol Hlsh 73} Akge] S5 oot Frhrstel &
3 (Speech To Text: STT) Z=1d U TS Fate] A
S04 A7E AP,

Table 1. Participants’ information

Parents
Nonverbal PRES- PRES-  with
1Q? i e’

Communication

. method with
hearing
parent

loss
A 39 Male 122 299 )99 Mother Oral language

Age Gender

B 39 Female 90 2 12 Mother Oraifsien
language

C 4,5 Female 103 80 )99 Both ?ral+51gn
anguage

D 48 Male 90 83 )97 Mother Oral language

E 6:3 Male 113 14 32 Mother Oral+sign
language

Note. *Standard score on the KABC-II (Moon, 2017) or
KBIT-II  (Moon, 2020); PPercentile score on the
PRES-Receptive (Kim et al., 2011); € Percentile score on the
PRES-Expressive (Kim et al., 2011).

2. gAL =7

1) AP 20 2 AR 2L
£ A7odE olop] ABAS Huuse ANE HE]
SJstol RS AT olEEe| ool AF @ 19 o
oop] ofsl WA Be WeEHE Leg Wrshy, A
7| gold Hzpgel Rmet A 7t olop] 4TAe FES
BAsiec

gl

(1) Ot39| Li2ElE 53 B}

oFsE9 olopIEY A% £ 9 o wE olop] old)
92 ulEY 4~9M olsEE WHeE T EESE A
<1 The Edmonton Narrative Norms Instrument(Schneider
et al, 2009% ®et 9 FAst] AREsIlon, Adhk= gt
ols=olA F&st JFAZ AHE At & A= 3 49
ouitg H olopr] siet T Y dnits FgH
olopy] shrt AERE FHgElo] 9lom, Stein?t Glenn(1979)
9] oloprliEy Q4] 7|Wkele] ofFsE9 ¥HES WKL ¥
IAE Fst] U 7IEeE AL SiSich oo

%

245 AR Be 114e Fofste] o HEIA we o 3l
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= oloplEd 4E9 Fu Ag= 38Holth E IAF dit
AE 24ds| ®belgeA] oRE o] ARl THTT dod
el B AT 19000A HAE 53 HEE Hrishc
£ olgom(0=49 I¥A oo, 5=uj¢ I¥dh), 1 A
BT 5808 griEsich

olop7|iZH 4kE IA| £F ol YT I1HZ ARESo] o]
o7l ols IAE AASIRLH, AHHA olsi= 218EF 214,
FE4 oldlz 1317 3082, ooy ofsf TAQ Hi A
= S13oth Aol Z+ Edl disl el 2 A" dE
tustol AMA olsf E2 13, 24 ols) £ 23 ¥
AL WHoR sfo] fHsiglon], ZF ofsEo] EPHE E
S S AME olsiel 24 ols| HFdE T4kt

AFolMe AR HARINE 7193 27127 586k ol
o7l AE, A HAPIAME EZY ZolA7t §4ske oloV]
NEE ARESISITE olofr] ols IpAo ek ARA - AR AL
Wol&7t 555 BAEUEA RS doEAt 15 A
F= oA dopFzely djEbg A 19191A FAE
A Jrg Prletes olgom(0=Ads 1A g}, 5=uj¢ 1
arh), 1 23 £ A4 7 dolx9 IX|E= 4.91(50=29)F ¥
7FE| i

2 AgollA ARESE oloprliEy 4k E ols] TAY A=
Appendix 1°] $E5}r}
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jatal

W

fe

o I

RS ()

N

i

of

(2) FE-A 7+ 4528 H7t

B30 REF A A 7 olop] AZAEE WG]
Aol AF B FEoA A A AREA FE d=F
Sta, ol TR =dloto] EAsigit:. APALANA AL
435t ‘HEY Alo|=’(Asch, 20092) ¥ ‘FSlo] EH7kQ'(Asch,
2009b)E ARSI O H(Breit-Smith et al., 2017; Yim et al.,
2018), & & HF A g FHEo] FHojEA X3E olop]
S FRITE & AALE AA[SIAT.

A7l Furt Apdere] M9lr] ARollA & Ao R
W& ZE2IHS B wSHe JEES ARSSIGEA RS
Aotgon, FoMF, T8V, Wk, /A, s

[

Of

Pl AE 9%, 2ER 4T A% 92V mEA)
7, FEH o), oMol 1] $495E Ru-A 7
5L BABHA

2) FPIR0IL] QIERYE)S Sat

2 A7olME sblenel lggEn §3t 55 %
S ol 53t £ JIE Agstel, shis BmelA 1 vee
Al ABgoRA Adeh HTAGL SHES Selon(E
shg: htel W), e shie RmolA HuE A
eomA offo] Fmole HTAG o] TAMY E=S
FASNES: At %), F olo] mE Hmrh do]
bre oiEeAele Agstel oksa & 334 A4 S
Z2% sglon, RmolA o 3] /SAS Ay sl
AT o2 Selsky Wewg R ARE AR AR
ARG ofFEE R % 3l diat olop] ofsh

oy

;

ol

92

AE AASH, I Aol HlastRl.

olop7] ofs] A= F olop] W AMIA ol £F 147,
FE4 o £ 72 FAENH, A ol 23] F
H2 1641, F84 o8 €39 82 1282&, olop] off
ol F42 28301 74 E¥e2 ol weh 1d
€ 282 Hes siglen, AR 74 £l HE AHsl =
< A9 dE st sttt

ool FAE AL Sl £FE2] dol=rt 55
SAEUEA ARE AoAAZAL 15 AT 43 Aozt
I AR AisHY 190elAl BAE 5 Az BrRiES SH3l
orj(0=148 IFA o}, 5=Tl- Ih, 1 A F olopr] 3t
ol=9] AA| == 4.90(5D=.29)0 % F7H=H Ut

3) 0jop| ¥3AE REUK T2
2 dFolHE OlopI's E=FE sto] A9 dojid

AT 4 Qe ARG PHE 15dke RENS TETH
S APslgion, AMPAHYim et al, 2018)004 AMESH AT
ZAgA Aoy Huus RIS iRl 4R Fu
9 Z=FR1 AL AxAo] At P4 9 EoR Hsto] A
2319ty 7129 & 537 A¥d Tz 337 ddid

& Z2agog FHSYon, 7+ 37]9] FA= Table 29
A A5t

Table 2. Topics of each session in parent training program
Session Topic

1 Starting narrative interaction with child

Strategies promoting language skills of child through
narrative interaction

2

3 Story grammar and story retelling

137]19l= “A2dE ARSI E FAE, ofs9 95 A
FA7Ie AERE HREsto] APAolA AAE A AA
4 {2 S oloplE &8sl A=Y 5 e IS o
55192 (Pepper & Weitzman, 2004), 53] AolA| ofof
78S golFAY URES E8E 4 RV AgHoE
AL Adiof & BRAE AXRSTh 2397]d= dist
4 H¢)7](dialogic book reading)?] 7ide A/fsHEA YA
= st ¥REs] 9 vk fLksh] A WSS
H(Zevenbergen & Whitehurst, 2003), E3F Tfst £59] &
£4 AFs] AHE HoswA ek olopy] Amakge]
A AR = e FEY YIE dsdEA skl R
33710l ©3t FEo Qlof oloFl(narrative)’t ZE= QRIS
Zzeta, Es| ol ool F8/0] s Ayt
Stein®}  Glenn(1979)7F  AXgE oloprlEd 8491 HiF
A7 A (initiating Y&HES(internal
response), A8 (plan), Alx(attempt), ZIHconsequence), 2
o tigt WHS(reaction)}S AWsti, AhAele] ooy Aazt
& Al AR § Y= olop|EH Zut AE9 fEZ A
A& AASHEA At Fo EREY osiE =Th oloplE

ol

(setting), event),
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Hol 7]kt olop] ThIEE]o)
A4 AdsEA sigom, AL
ShEE Aeisidr.

BURS ZRIPS A ANE AR oF F 194

s 4

0’6‘

oA FrofA
Yo Ax

% 3% 7 3%%0) FRE tgoR A7t Az Ay
sjgon, vie 87 F= 15 ol% A% AAE A
oh AR AL mele] QERE Bo 2 meade) e
A9 AL AsiAe] dhe Fgel $me) oA 2k
3. 917 Mz}

& 479 PAE Fawe 19 AHIE 58S S
A 9 dlofsEle] thet AMANE ERslel F 63 Al

Hon, Ao ol REERFEH AMHom ?‘i—TL ol &

olg We T dTE AL
[Pre-test] - [Parent training] - [Post-test]

» Story grammar » Once a week, 3 » Story grammar
production sessions production

» Story » One-on-one » Story
comprehension session comprehension

» Book reading » Narrative » Book reading
between parent interaction between parent

and child through stories and child
» Using 2 stories » Story
in Al speaker: comprehension
The one with of 2 stories
script and the
other without + Interview with
script parents
Figure 1. Procedure of this study
. Gt Zat
oy K3
1. OF=2| WHEE 53 5}
7 olgE9] RuES A-AE ooy A& 9 ol

4982 Figure 201 AN oF5 A, C, D A% e
A SOPIE Ak % olopEel ZRkL olob] oldl 4
ol BHEIGLE, oif pol A9 U 2D oPPIR 4E

£ go] ojeeg Hol ool AE AAE WS 25
Hom, olop] ol WAL AT NGl BHHGT, o
B AR AA] Hla] A% AAeld ol A% S
2 opgont, olop] ofs) 4L HobAr.
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Figure 2. Story grammar production and story comprehension
scores on pre—and post-test for each child

Table 3. Percentage of correct responses of pre—and
post-test for each child on each story comprehension subtest

Pre-test Post-test
Literal Inferential Total Literal Inferential  Total
A 7143 13.11 3275  76.19 30.00 49.02
B 38.10 0 15.69  52.38 0 21.57
C 57.14 20.00 35.29  80.95 20.00 45.10
D 7143 20.00 41.18  95.24 46.67 66.67
E 5714 40.00 47.06  90.48 56.67 70.59

Note. The total score for literal question=21; the total score for
inferential question=30; the total score for both=51.
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Table 4. Percentage of correct responses of two stories for
each child on each story comprehension subtest

A fire dog
from black country
Literal Inferential Total Literal Inferential Total

81.25 50.00 67.86 93.75 16.67 60.71
62.50 58.33  60.71 43.75 25.00 35.71
87.50 3333 6429 68.75 33.33 53.57
E 75.00 58.33  67.86 87.50 33.33 64.29

Note. The total score for literal question=16; the total score
for inferential question=12; the total score for both=28.
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Figure 3. Story comprehension scores of two stories
for each child
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Figure 4. Number of narrative interaction strategies for each parent during storybook reading
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Appendix 1. Example page of story grammar tasks
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