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Purpose: This study investigated the narrative abilities of children with cochlear implants
(Cls) using two types of tasks: recall and generation. By comparing the macrostructure,
microstructure, and comprehension scores of children with CIs to those of age-matched
children with typical hearing (TH), the study aims to identify the specific areas in which
children with CIs may experience delays.

Methods: The study included 14 children with Cls aged 5 to 8 years and 19 age-matched
children with TH. Each participant completed tasks involving both the generation and
recall of a story.

Results: The CI group scored significantly lower in narrative comprehension compared to
the TH group. Both groups demonstrated higher scores in factual comprehension than in
inferential comprehension. Regarding macrostructure, the CI group also scored
significantly lower than the TH group, with no significant difference in macrostructure
scores between the two task types. Regarding microstructure, the CI group scored
significantly lower than the TH group. Additionally, there was a significant main effect of
task type, with higher microstructure scores observed in the story generation task
compared to the recall task.

Conclusions: The results of this study indicate that children with CIs may experience
delays in the development of narrative comprehension, macrostructure, and microstructure
compared to their peers with TH. These findings highlight the need for developing
assessment tools and intervention programs specifically tailored to the communicative
features of children with CIs.
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Table 1. Participants’ information

CI group TH group
Category
M SD M SD
CA 7.02 1.14 7.10 1.03
AQI (mos)
First CI 21.21 10.06 - -
Second CI 28.83 12.63 - -
DOI (mos)

First CI 59.36 15.31 - -
Second CI 66.00 11.83 - -
REVT-r 78.43 25.96 96.58 16.21
Speech Phoneme  87.21 2.67 - -
perception Syllable 94.50 1.65 - -

Note. Cl=cochlear implant; TH=typical hearing; CA=chronological
age; AOl=age of implantation; DOI=duration of implantation;
REVT-r=Receptive & Expressive Vocabulary Test-receptive
(Kim et al., 2009).
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Table 2. Descriptive statistics of comprehension scores by
group according to question type in the story recall task

CI group TH group
(=14) (2=19)
Factual 8.43 (1.40) 9.16 (121)
comprehension
Inferential 6.64 (2.06) 8.68 (1.53)

comprehension

Note. Values are presented as mean (SD). Cl=cochlear implant;
TH=typical hearing.
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Table 3. The result of two-way mixed ANOVA on

comprehension scores

Sum of Degree of  Mean 7
square freedom square
Group 30.939 1 30.939 11.455"
Question type 20.574 1 20.574 9.730"
Group X
. 6.938 32 6.938 3.218
Question type
“p.01
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Note. Cl=cochlear implant; TH=typical hearing.
Figure 2. Comprehension scores by group
according to question type in the story recall task
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Table 4. Descriptive statistics of macro—structure scores by
group according to task type

CI group TH group

(n=14) (=19)
Generate 5.39 (1.93) 6.03 (.96)
Recall 5.17 (1.79) 6.74 (.83)

Note. Values are presented as mean (SD). Cl=cochlear implant;
TH=typical hearing.
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Table 5. The result of two-way mixed ANOVA on
macro-structure scores

Sum of Degree of  Mean P
square freedom square
Group 19.360 1 19.360 6.484"
Task type .992 1 .992 1.129
Group x 3.447 31 3447 3.920
Task type
"p<.05
8 -
? 4
o 6 T
5
s 5
=
% cl
E 3 mTH
=, |
1 4
U [ S
Genrate Recall
Task type

Note. Cl=cochlear implant; TH=typical hearing.
Figure 3. Macro-structure scores by group according to task
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Table 6. Descriptive statistics of micro—structure scores by
group according to task type

CI group TH group
(r=14) (7=19)

Generate 8.36 ( 2.80) 9.61 ( 1.59)
C-unit

Recall 5.64 ( 1.79) 7.39 ( 1.05)

Generate 23.57 (7.57) 26.47 ( 4.70)
NDW

Recall 20.07 ( 6.80) 24.34 (13.46)

Generate 36.54 (13.66) 40.18 ( 9.54)
NTW

Recall 28.46 (11.32) 39.97 ( 6.33)

Note. Values are presented as mean (SD). Cl=cochlear implant;
TH=typical hearing.

Qo ) 990l U Counit 40 that o] LEFEAELY
2 AN e et gt

77



A2 HA(H33H H4S)

qoo  digt Fadk= F9orAtHA3)=7.106, p=.012).
QlZekold] Mk C-unit 7 HAFEY Hdo] ulg] {9
s Atk A f¥ol  oiet FaEde RSkt
(K150=59.701, p<.001). ©loF7] 43719 C-unit 47} 3
Asl7|Eot folstAl Btk Judt 34 49 2 oA A
kg Gk FOIotA] EUTH A1 31=.625, p=.435).

Table 7. The result of two-way mixed ANOVA on
micro-structure scores

Sum of Degree of  Mean 7
square freedom  square
Group 36.273 1 36273 7.106
C-unit Task type  97.750 1 97.750  59.701"
Group X
Task type 1.023 31 1.023 .625
Group 207.363 1 207.363 4321
NDW Task type 127.820 1 127.820 8.387
Group X
Task type 7.547 31 7.547 .495
Group 595.737 1 595.737 4.181"
NTW Task type 512.987 1 512.987 7.937
Group X
Task type 95.229 31 95.229 1.473

"p<.05, "pC01, T p.001

25

20 Cl
mTH

15 1

10 4

5

o

Generate Recall Generate Recall Generate Recall
NDW N

C-unit W

Note. Cl=cochlear implant; TH=typical hearing.
Figure 4. Micro-structure scores by group according to task
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A 58 T o} AmEE Fd= {osHA] it
(F31)=1.473, p=.234).

V. =2 & 88

2 7= T 5~8A19 AFRold ofEdt AEdFEE
AR Y oksZ WAECE olopr] dMshloN  AE
7ol wE A 7t ols) HeE Hlmwstal, olopr] s
o stlol Al REol TE HG F AXFR R
AR H4(C-unit 9, NDW, NTW)E ®|wsiicy. 1 2
3, QIFeolA] ATk AdAY FoEt %2 olopr] olsf
A4E Hoow, T Jd BF ARF olgjoA HxF o|3)
Hoh £2 A5 HYth o] AAFRAE Q3eeo]
Al Ao AAAEE Fdol Hs) ¥ HeE EHS olop]
ANFZRE A FB0] TE Aol7b giglth olopr] mAER
)l C-unit =, NDW, NTWolA Qlgeheol4] Heto] A4A9
Ao Hlg] ¥ FA4E Hoth F AY 25 dsp|EG
= AESPIA mAFER 849 b =30th ol wE
2 379 =9= vt 2k

olof7] Fstr]olAl Q1FLkeeld] Hte ols] Hart A4
g ool vl FotAl W2 ZIR= Jones 5(2016)9] A+ 2
e} FX It Jones 5(2016)2 1FL-ol4] ofFo] olopy]
ojg] ARoJA ojHLE ZE AL ul2o]=(theory of mind)
o] W AAd #Rlo] QUpa FFsigith mhZolE2 oY
EE Bgolo] olopr] oldf AR, Es FEH FEo] UH
T = A ke 58 9 FHKetelaar et al, 2012;
Peterson & Slaughter, 2006). UR20]22 ojotr] o|afe} 73st
FEHAE Holil QloH(Ebert, 2020) Wh3olES &°f ©lof
7o W& olg] SRR Z7] e #HEZ olsE & Sl
(Dore et al, 2018). A8 Aol w=H, Qlgekeol4] ofs
L ulgo|Ro)A AL Hol1 UrKFigueroa et al., 2020).
&S olopr] o] 582 dojsE M AT AUIAE Hole
H(Malle, 2002), I3ekPo]d] Hek2 & A7 APd FARI
REVT-r HAPIAE A48 Fodol Hvls] fost JaS Uet
Utk oldt ZAdte IFLReold] ofFo]l URH RS HIFC
& ooz Agd AHY AEs STk H olEee
T ee AKRITE FASHE, mRgolEdt AdojdE]

olop7] ol oA AR F3°] WE FEI= KIS
. Fx4 oJs] AR F4vt AMEF olg] FAE Aol Hlo|
FoloHA Worth. A AFoME olet T2 AIE HoFu
QlcKMerritt & Liles, 1987). ¥ AFolA tii ofs HF A}
AR ol AEHD FEX AR Z4Ut W2 A2 1HF A
HE olgfole 5EET BEHA FEY olg) 589 HZo|



A HIRE A= HRIth AMA o AR "Hole A2 9]
o7lo] U Wds AF 7|9ste] "ok ZolEE, o7 &
2 Alol9] dAS "a2 sk YEtHKim, 2014; Norbury &
Bishop, 2002). 184 24 old} 582 HAE 719 vl
£ mofole] AAHQ SHA4E Fotok FHKim, 2014). o
0| °loplE ool ©l BRI HE AEVL WA HHA
o= 11]*]5]1] 0}71 gizo] olopr|E melsiEd HAE 7H
K Yun & Kim, 2005). @2 <o XJ'OH

olFE> © 3] OH‘/} TES oldichs A EAETH=
2 599 A%e Holw Slom(Norbury & Bishop, 2002

Westerveld & Roberts, 2017), ¥HF oz AMA olgHct
© FEA olgllA of#eS FHi AkNorbury & Bishop,
2002). £ Aot Ay 97 ABE EAE & o, AZefo]
4] ol Y ol TUSHA AE AHE olsEth:=
FEH AH olgfjo] ofERZ Hol= AR A7t

2 A= AFLReold] ofsY olopr] AATER ATt A
3789 ofsol Hlsl FostA Rkom, olfdt A= MY A+
A7} AAFAHCrosson & Geers, 2001; Walker et al.,
2023). QIBLRol4] ofFo] olofr| AAFER oA [ololA
"Pf_’. qul\,« ‘i':P% AL olopr]9] #2A /1E FFAI= U
HQlt}, olopr|= QIHA, AlZHH, tixAo

ﬁ@% of *}\_E«] TAE 3ol (Polanyi, 1982), A%
FE 227 a&4o|1 & 2A3hH AE =2lFoE das
oF SlthRoth & Spekman, 1986). wWetA olopr|E & oty
e el SHERE ofvet FAE7F 2ASE = o] &
Al A4z =gt ZiOM(Crosson & Geers, 2001). @¥F80o
E AHY ofs2 olop] 243} ¥ tE AR A
BEAEE AU HE Aol ol AL o ol == &
ZQl "hrlog whdshA EtHCrosson & Geers, 2001' Jones
et al., 2016). o] A&t H3l9] ol LE2EHE Aol wt
o}59 olopr| 58 ol & Aol7} Sirke A ?3_14*;: g
H(Snow & Dickinson, 1990), oFso] FH g0 olopr|&
oj7f ol &= Zo| olopr] Wgo] we Z AF¢Z L & ¢
Ut wFof|, QlFekeold] ofs T H 59 YA Aol
50| ‘?-I*"O‘?i EHI AT AFTE AdsiA olsisior sk
Al AFE ob7] AEa DA odfol of#eE “7ItkLee
& Heo, 2016) olo] we}, QAELekeo]A] of=L XQlo] YAAE}
oA AFEsh= olopr|9} Bl AAAYHI YEHOE L2 7]
37t AastA =t olA" BAEE ofsol Hls| "ojA= UF

9}go]4] o594 7‘éﬂ7—.}%‘3”1(auchblhty) WAz} o], 0]0}:7] =
9] YraE Y HEo ofHRZ AT 4 Atk A, IF
§o]4] ofF9 W2 7—37—}%@3’4' =71 BY FFe ]—E’(_} il

ool A 11 olopr]o Y& TF9 ol o=
ool WEAZIA He 7I37F Y oksol Hls| AA
5] oA 4 QtHCrosson & Geers, 2001). webA, A2t
fol4] olFZ ool FAFfel AZ Ao of#Zo] Sl
of, Y olsET AAFROIAM FYolA R ARE H
Ql Aog AY7E,

oJop7] mAIFERANE IFeRFol4 ofFol Y ofEEt

TH R0 MGE ASAL0|Y 0tF2 0[0p| 4 5

FYoHA AL C-unitZ AFESIGIH ol=|gt A te9] Ay
A7} AASHHGuo & Spencer, 2017; Huttunen & Ryder,
2012). IFekol4] ofgo] olopr|g HHs] AA ARESHA] %ot
< olf= o, & X“ﬁﬂm ArA 2)2]9] FEA ARgOl of
B3-S oA UeE 7ol O]E} oloprl= ofF], &, &
@719, ekl X4l HE BFFE "I T FTHREA
(We Iman et al., 2011), °oF&°] 0101:71 HHs| 44 ArEot
olgfgt 8AEZ AHHs| AR 4= glojof FthWalker et
al., 2023). ol3] 582 olop|§ H4s] A AEsHA skl o
FotA 9n] AL ke IS FHKlee, 1992; Paul &
Smith, 1993). WEtA o3 539 Aotz WHE Y= oloVIE
AZol= Z1E WofsttiHeilmann et al., 2010). £ 504
A AR AAIGE REVT-r AAIA ?l‘é‘ﬂ'—?—o]’%] 0}%01 &4
29 olshtt RYSHA ¥ H4E HY, o] Fol olopr] AF
Eo= YIS & ZoE HYZ 5 itk
ESh olop|E HASH 4kEste tlole 2 TEol B
o]H(Crosson & Geers, 2001), olof7| 533 & 532
AIBAE Eol|a QltHPooresmaeil et al., 2019). & &
g2 3549 AN, B9 oF, E FXo tigh olsf 5o&
ATE = ot 542 ol 1 BE AEske o 2
Al 84= QlFeReold] ol Y ofso Hls F&5EZ
Zete B U 549 7 folsHA Aoka vERd B 9l
tHKlein & Wie, 2015; Worsfold et al., 2010). E3h 249
QFREE UFYRold] ofsEo]l AYHY ofsEHT RKISHA
=7 YERKGuo & Spencer, 2017; Lee et al., 2018), &%
F2Y FHo itk A% olsig & £k Stk olfdk A
g+ 2E EdE & 4, 72 58 U] oI Hols
QFekeol4] ofFo] C-unitg /ot ARESke Hok of
23o] Q& Aog Helth
Zg7]0)g B3R /1A &5l dasial TR AHY
A AR 22 E3HKBaddeley, 2003). FZHol ofs9l
dojdtd Ao FF= mlAE 8<% Fol shrt AYriee
2 ¥#A QtiJang & Chang, 2018). ZA7|YL o3y +
& H58 o#HWeismer et al., 1999), &8 o3¢} =2
 BAE Eo]ﬂ AItHMontgomery, 2000). T3t A7
ojopr] WM} Z2 A9 WA dojddelx
oloplE ABAsHAY st

iR

1o ol

1

o I o

& ‘Zl% gl 7101 “Eﬂol “]—r;‘q—l?r_ ﬂ—?ﬂ Eﬂ(Chang
et al., 2023), oz} MY Ao w=ZH QIFeReol4] ofF2
gelslel telo AsE EO]F_ otijang & Chang, 2018:
Park & Bahng, 2011). S3oFAMH, Fekeol4] ofz2 <lo]
55 2 AR ZPFelA 0114 T2, 283 A7 58 Sl
Aote E/AZ Helth ol=gt EAol EdHeg #gsto] <l
F9old] ofsZ olopr|E AXF Aol AMESh: dl o
= A2 Zo= H

AIFeol4] ofFo] FdHEE ofsol Hlsl NDW2F NIW=
A Azl ols AY AT At dXSrHlee &
Kim, 2000; Zanchi et al, 2021). <U32kol4] olzs9
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of5=°] 4% E ofzl Hls| fstA W2 ATE UEth
Jones 5(2016)°ll WZEH, FHOJHAL M9} oJopr| H|AFER
Afolol] 73t A7 Qirtar dieh E AolMT A 7t of
3|29l Zjo]7} olofr|of A2l NDWLF NTWol 43k ujzl Aoz
Helh E3h Ag ATt =W NDW+ AAFR At 4
At st ABEAE EQYa $H(Westerveld &  Gillon,
2010). & A7 QIFLReol4] ofs2 BAEH ofsol Hls| &
o5l W& AAFZR A4t C-unitg ARESIAL, o]Zlo] NDW
9] ATolx JFS & A0E HIth AP AFAE QZte
o]4] o5& olopr|ofA oiFE A= W RE3 ojFeE AA
oAE P LA, ou] Y= HAS 5] Yo A= e &
ol AHisk= sElo] Btk sjAskr| % $k(Zanchi et al.,
2021). & oM E Q3ekeol4] ofs9] NDW7F 8448 ot
52 NDWHETH §oolA AL AFAE v o, QlFekeol4]
of5E°| TRt oE ARl olopE Woke Hl ofHeE
1Yo AZ g 5 Atk

olop7] mAIEZoA A FFo| WE FREIF A=, °l
of7] gstrHet A/dst71olA o B C-unit, NDWF NTW
£ ARSI ol U4t ofsE o= olop] ABAsIet §
Aot7]oA wAIERE ATE Westerveld®t Moran(2013)9] A
T AL}t YARIT) ol= olopr| FAFel] IAQ EAow Qs
7oA SVdsh7|ET B H2 o3t AEE AR HIth
g7l 2do] | olop]|9] Aol s 7] "), H
EAT oop|E 255 © EFSH olorlE Al oA |
CHWesterveld & Gillon, 2010). °oJoF7|9] EALS W&9 &
¥} 23 HHO| F 508 ZAME(Stein & Glenn, 1979), &
3t olopr|E /ot H ofF ¥ E TEe ERE oifEt A
o]7 7]&o] Q1HHOlinghouse & Leaird, 2009). & 7]
A AREE olople FE=o1YY 7|% o3 F Bt 5~0A EL
& o039 o] 41 Folsto] B0l W oloplE 1 ¢
Al D74 BEE C-unit 59 o3 471 Hd AC=E ot
Hr}.
2 A9 ARME 2% d4E AT AL o2 2o 2
To Fofdt AFeold] ofzo] AolsEol A QTekeol
oz HHEIITL £ & Qloh. 28EE, E AT 1L o4
o, dofdigo] AAEo] = 7] AFLkol4] ok 9]
o] 4= o] W AoE AZHo= oiMT st Sl
ot & <lojsEo] YA HdhstA Wdsks QTekeol
4 o}F9] AL= olop] AE FEol AHHY EH ok
AL 7P ltke AL fddior @ Aotk X3 %
FolAs dojddo]l AARl QITekeold] ofsdt A4HY
o529 olop] AE 5¥E Hluste AL ARG =X, £
dolA= olopr] ofs FEe AWEYOY ofsf I} A
£ SO ATUTAES AuEz] Qioith webd T4 o
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Appendix 1. Example of story

27 dhEy) 0]0}7]

stk BEdeld F3EHE Sola.
ZHld 27127F 8w el Jlols.
stk oIS Stola.

stk m)7h ARSI L.

sk TS 712 Pols.
sk 7P dxlols.

SEE7 BF FARCL.

ZHld 271271 2t ela.
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