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Purpose: This study examined text comprehension in children from grades 1 to 6 and
investigated the classification accuracy of different text comprehension task conditions for
identifying children with vocabulary delay.

Methods: A total of 355 children participated in the study, and 312 children with
complete nonverbal IQ data were included in the final analyses. Text comprehension was
assessed across presentation modalities (listening, reading-while-listening, and reading),
text genres (fiction and expository), and question types (literal and inferential). The seven
task conditions derived from these variables were included in the analyses.

Results: Hierarchical logistic regression analyses showed that all seven task conditions
significantly contributed to the classification models. In addition, receiver operating
characteristic (ROC) and area under the curve (AUC) analyses revealed that the literal
condition showed the highest sensitivity, the reading condition demonstrated the highest
specificity, and the expository condition provided the most balanced classification
performance.

Conclusions: The findings indicated that each task condition served as a meaningful
indicator of group differences. Specifically, the literal condition was most useful for
screening children at risk (sensitivity=704), the reading condition was most effective for
reducing false classifications of typically developing children (specificity=.916), and the
expository condition achieved the most balanced classification performance (AUC=.758,
sensitivity=.630, specificity=.888). These findings suggest that task conditions should be
selected strategically in text comprehension assessment and intervention according to the
purpose of assessment rather than relying on a single task type.

Keywords: Text comprehension, children with vocabulary delay, discriminative ability,
hierarchical logistic regression, ROC curve analysis

I~Nt

. M2
3 ArEi=
HAE o|df(text comprehension)s= 2| AAIH Tolet & Ouellette, 2006:

f, 9ot 7EENE JuE S35k, ofF HAES s

Correspondence : Dongsun Yim, PhD
E-mail : sunyim@ewha.ac.kr
Received : May 31, 2026
Revision revised : July 13, 2026
Accepted : July 31, 2026

This article was based on the first author’s
doctoral dissertation from Ewha Womans
University (2026).

This work was supported by the Ministry of
Education of the Republic of Korea and the
National ~Research Foundation of Korea

(NRF-2021S1A3A2A01096102).

ORCID

Shinyoung Kim
https://orcid.org/0000-0002-2294-2475
Dongsun Yim
https://orcid.org/0000-0001-8254-9504

MY HIAE ol WEZ sk BeEA U A
ofF] AAE
Perfetti & Stafura, 2014; Quinn et al., 2015)
o7loflie Aol 2719k 22 ofFY

Biskl Ql=d(Nation, 2005;

%Hbreadth)®4t o}y

/\]-al o] W4 AT Edtelo]l gubE HAF mAowm &3}
= QXF - AojF IAo|tHKintsch, 1998; Perfetti, 2007).
= ”%H HAES ogfsly| YA HIAEZF ZEW Sle ©
ol . ¢ @3 79 AR} HAEZ ootz FAY HiA
A 4] 7} AeAEE B HAE HA9 ouig AT 5 A
ofof op, oluj AMAA AHHo]| ozt FIENt opEt FEi}
%, 8o AHO B T2 Y YA 7ol 8=t
(Nation, 2019; Oakhill & Cain, 2012).

Copyright 2026 © Korean Speech-Language & Hearing Association.

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/li-
censes/by-nc/4.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

2 Folo] - ulololel 2L off] 7 WA, tiolo] el ¥ -]

4 - 384 ou ofgf], Fejh QT 72 o9 A(depth)o]
2E ZQ93% My B_OLE BE]y QIciNation, 2005

Ouellette, 2006). °1¥jg2 a1g7] Ao A4 HAE olsj9]
Aol A Qoloz EJ_EM 2rom(Nation, 2005; Ouellette,
2006; Perfetti & Stafura, 2014: Yildirim et al., 2011; Yoon et
al, 2018), ofpj=e] Fagt dg Qlols 9t gAE ot
ofgth= F2 tr] A8 AFEolA S oR R} it
oJFUEAA ofe-2 HAE ofgfo] FHAQ Qdof sYPer &
27 ofF] S Efo Hlg) AiFes ¥ 3 Hol
£ Fdolth. o o Y ARR:  doidEAA
(developmental language disorder: DLD) oFsoAAE &3] &



AOX| 2 H(H35H H3S)

_1>l
:

2

He old B4 7R sholrh oieE Aol A¢
Sg zefolo] FE 2 BAL S ©EL AV T o= <o
<RI FHoAY ofzgo] ERFHoE uEhl: oAl o
S IHsl= /gl ®HABishop, 2014; Bishop et al, 2017
Conti-Ramsden & Durkin, 2016; Leonard & Schroeder, 2024),
OIUYR AL Aojd HPY 7hed ©ol om 29 Zxt
ool gk Agle] dridos Freixs o] X o= 7]
&Eo] 2KGray, 2004; McGregor et al., 2013). ©]e} Zo] A
o}d FMJe EAol HlwA B Y deE & BE
olo] Aulo] E3kAo] QolHTRE= EA 9jo] k2o] HIAE ol
o] Zlofels WAl Hoh FdsH] AET 4 Utk HolA
o|24 - HIHEA ZHojlA] 9julE Zk=T}

AojGA|A ofs-Z ARl =71 o2t 7] ols] FYGoilA
Eefjo] Hls] W2 $P¥HE Hol= A7t BOoH(Bishop &
Snowling, 2004; Catts et al., 2003; Stothard et al., 1998),
o|Z|gt ojfRoll= ofF A4l Agle] 5838 8Qlo= Xulﬁ]'h
Ao g#A Stk Ed] o3 sE2 HAE Y FHE St
Ad BAEA 2 oug FEske T D6k BRE
Ao, ofF] 29 HeM2 "HAE o|gj9 of7 ok IHof
g ©E 4 QItHNation & Snowling, 1998; Ouellette,
2006). wEbA oIFLEAA ofsZ tFORE HAE osf ES
ArEE AL HAE ofg] Io)A o3 Z|4]o] 35l AT

= F{O

2 ] S HEES FRoRAl BEEe N ¥ 4
U e MAE oS of B @ 3 A
Qlofgol opgolLt 9l7] ¥4l okso] 2¥e Rl glol, Uyt ot

ol AR 39 olSITHAA ofFe] B AL ol Bg
2 EYdon BT AT AtHoR B gehd ojgt
9Ad ol5g B4 47 Wgom Agslel, ol59 HAE o
e TAMCR ANy B 4 ezl WS AEs
e, g7 ol A SRR 2700) Ast, 9727 %
Wi} ok A9 9 TAHY B4 BEES A § Az

AEH0g Tg7] olg5g ISR T HAE ofgl: =&
Arele g oRAle Aoz =9xlo] 2o1KCain &
Oakhill, 2006; Catts et al., 2003; Gough & Tunmer, 1986;
Hoover & Gough, 1990), *E]Xﬂ g oM 4 dE
AZA dgo] tefRt ¥l og ZgtE|o] AAET XA AHE
SA Yoide WA AR, OAE vt 8 Aw 52 =719
715 A 8ok BRI HAE A s, ol o
2} "9IAE ofgf A T FAlo] opd tiist = XAojA 4
HE 287 Stk

=71 olsiet 7] olsle 244 A YJEn &R ARE H
gog oulE 4otz ¢lo] ofs] HYor E 4= ItiCain &
Oakhill, 2008; Gough & Tunmer, 1986; Hoover & Gough,
1990). g =719k 717t Bl AgEe 5 ¥4 HAE
ojsiz AZA AHel AIZ FHE TS ulg sl
HHE ou[sttiVerhoeven & Perfetti, 2008). °]st E3t %
Ao ] HIAE o] 382 Ao wet AR tE ZiE B
sl Sitk E71+97] 27o] 9 4] 2HT =2 +3E

N

S HYoHal BV 75 (Bae, 2025; Chung, Jeong, et al.,
2023; Montali & Lewandowski, 1996, Valentini et al.,
20180l = BEHoR Bl k4l 7ol of59 siE 9 9jn|
A BeE AEAZI, HA4T A2 olF #E(dual coding)
L E§ AHE Hr} ooz HIIEE 4 QJEE k=
7‘(5]—3: 71—20]{4— E]—Eq 0101}:11—1:1—;(] o]—E_L]. 710] 0101 ‘—eﬂo] %]
Kt olsolAs ol5IAl(dual-task) F= EIF ¥4 A AR
2ol & 7K BEE BAll Aelor sk A Ad=o] 23]
g Ry Fgow LS £ QS HRl AY AyeE: ot
(Hoffman & Gillam, 2004; Leclercq et al., 2013; Yim & Han,
2019). ol=igt ot A+ AT B P4 g Aol st
oAl offE EX6K: AE ol5eE Tsd & A
glo] Tz off] el XAH ofsolAl: esld Ay Rges
ZL835)E 7HsAJo] 9128 AAksiT)
2SS0 HAE ofs] Lo o3RS mHL 99l sht
= Z]-Ero THRE E & %‘F]'. 5ol 8= "HAES
A = ARE FHe=E o F8 AR Aol AME A
° 2 4= otk o] F AR TRe UE
I "3} Ex ‘i!i—i Telke o EolA FSE Aol
37] ofgoA MR g olsf At AXH F
22 & J"J{Best et al, 2008; Duke & Roberts, 2010;
Graesser et al., 2003). &8} AE2 AAF 25 HEOE <l
9 A Az, A 7 JIATAE oldfels AAMH - FE
A AHPYE Q7ok= WH(Graesser et al., 1994; Kintsch,
1998; Zwaan & Radvansky, 1998), v A& A4, 5w
o gz, ZAY sid, A 2y 5 ==EQd FERE 7
2 74 2 BAE ool FEE 24 - Tk T2 A
o] 5¥o] g7¥HDuke & Roberts, 2010; Goldman &
Rakestraw, 2000; Meyer & Ray, 2011; Snow, 2010). °]¥
e AE FF 1 Aels 817 ofs9 "HAE osf 43t
g Aol A= o 9% =1 5= Qi
2589 HAE ofdf 58 Tt T4 di5S dol g
E9] guig sk A9y mpyow, IA AMEA old)
(literal comprehension)2} FEZA o]8l(inferential
comprehension)® FE& &4 9ty AMMZ olsf= HAE W
AFog AAE FRE ALsA 7|Ystar ARlsks 8o, df
EJ,]. 715 o]3] 24, B olgfE ulgog H|WA o2 Al7|H
ISt Cain & Oakhill, 2008; Oakhill et al.,, 2014). ¥t
@ -r%;ﬂ ojslz HAEO AAHA| g2 AHES HFAAL
1ol oA, WS 8ol FE6l siiske sEoE, ¢
A F23 v B3 A% 2y 4 5 Ho B9 9
7\]-010114 AEE Q78 Cain & Oakhill, 2008; Cain e
, 2004; Kendeou et al., 2009). A% dF=o] =4 5
7] Z7ole AHA olert Addidom fAsAEE shdo] =
ool wet A4, do] 22 58, o3 ol &2 A
A Apo] HAE olgfo] Ha © IA TolFgoms FEH
olgje] F8/e]l FIok= AR HiEo] IthBiemiller,
2003; Cain & Oakhill, 2008; Ouellette, 2006, Wu et al.,
2020). ol=g A= AMA olefet 24 olsrt A2 Uy

|

_IO

2|

—



HAE A Y4, X2 B

A Besel JoWAE AE O Qlojd-qH 87
2 GAE ofshe] B9 JAUL AR

A ATSL FE GAE P4, AR FF, AR
29 59 240 B2 598 ol HESH: do] 2¥L Fol
stor, B4 34 Zdo] Uik ofEat dlold FokgS 74 of
58 WAAOL FRU 4 Sl BE Are Al
3] olsleeAd ofge A% off] 4ol AR I HAE
ol SFA oleiee ARE el R B ol
3 EAE 27o] oS BAS M UeHA MeskeA] o
o 434 AEL HE% A4old meh HAE ojslol B
S99 Aolg FIske A ol, 2 B4 2] Uut ok
ofFLEA o5 Uht ANAOR WET & YLAS A
B AL QA AET Wt ZRo)H Fas oug 2

1o

_llrrl

AA 2ETRES WA Tt Fefe] HAES 0]6‘}]6]-51
ook sttt BESh ol fAke olfTEAd ofRg Ao}
= o 78t ko, ofF &8 &ld olHTEA okgsol
%inlﬂ_i ofret §AE IpA| 2N B oS FYshke
A mefele A2 W7H 2 S Afle sHcke bl g8 o
A AEE A o Atk o & A7 259Se B
E ofs] s A F4, AR FF AR 7900wt AAH
o5 HEotA, 53] ol FAHL] A F3 TheEl dut
ofsd olFIEAA ofsE 7P aabHo
2ol A HEsHA okl ol Pt FAAH AT
A et 2.

ok
ml

l!‘

_l

Lm
rir
£

W, HAE A FAE, B, W), AR ER
@3 vig, U8 KA o, #EA oD Yw
obF et olFIUEAA ofF Wk RolsH WHSKA
oA, AAE AN B, S, WD, A 59
2, WEs, AR SYGHIA ol #2H o) F Ut
ofF W} olFEAA ofF WHS Y ibHow Y

She HAE B 27 RAVR

[1. HL Bt
1. St CHA
B Ay olgloiztisly AEaEYYs]e] 508 e &
AA = tHewha-202406-0007-01). A1&A] AARE 258w
of Ast FA 1~63Pd oFFs F 355%(d 1819, o] 174%)0] &
To  Fofsigew, w7t 7HARsAAKKorean

Kaufman Brief Intelligence Test-second edition: KBIT2, Moon,
20200 A 2S5 A 43S A 31290 1628, o 150
Fe FJE Y oeE siglth % Y WiHe 2R
KBIT2 H]|do Z]h BEESTE 858(-18D) olgeleH,
"} 9 HOARRE AHSH & Al-34 2% A R 2
58 Aot gtk ByE ofzolyth ot AR F
- ¥4 oJ3]8 AAHReceptive & Expressive Vocabulary Test:

Obgn

REVT, Kim et al, 2009) 23 48038 H= HACIR|Ho]
10%ile TRl o}z o3| A(vocabulary delay: VD) oFs
oz SgojFEy EFoFHe] BF 10%le oMl o2
HHtypically developing: TD) oFZ0=& AlEsigic;. AT tiit of
B9 shdd Ha= 15Pd 534, 281 657, 38R 61%, 43R
66, 58hd 574, 68Ha 539ollon, HHE: Ut ol A
o 3027, oA ok A 5390k

AT el AHE shAd AE Table 13} Table 290
AAsldet. B 7F 8oi3lE, ®AFE, KBIT2 Aaeof gt
YA (one-way ~ ANOVA) i, FEol9=(As,
07120089, p=000) o HHOI(A 107104734, p=.000)
9] s 7b Ao7b folslY¥om, KBIT2 A4e dd 7h Aot
BAKeRE [olokA] UK p.05). Bonferroni AR AY A,
FEolR=a BEoRY BF 58hdd 6ehde ARt Be o
b Aot BAMCE  ROPBIATHK.05). Hd 7+ 8oi9lE,

HFOFE,  KBIT2  Ho st dgEEX(one-way
ANOVA) 23, 4801913/ 39751.195, p=.000) % EAoH]
(M, 39753.872, =000 HAF 7+ FoPt |oleroH,

KBIT2 A$E Hgt 71 Xol7b S9l61A] 224t p).05).

Table 1. Descriptive statistics and one-way ANOVA results for
REVT and KBIT2 by grade

Grade Grade Grade Grade Grade Grade
Measures 1 2 3 4 5 6 F
@=53) (=65) (@=61) (z=66) (2=57) (z=53)

80.64 97.34 117.79 129.17 141.47 151.68
(16.97) (17.17) (19.18) (19.57) (19.49) (16.74)

81.91 93.91 116.08 129.24 144.68 145.21
(15.91) (14.17) (20.23) (23.04) (21.50) (19.17)

115.08 115.53 119.41 120.43 119.29 120.79
(12.55) (14.81) (12.58) ( 9.79) (12.99) (10.50)

Note. Values are presented as mean (S0). REVT-r and REVT-e
are raw scores, and KBIT2 is a standard score.
REVT-r=Receptive & Expressive Vocabulary Test-receptive (Kim
et al, 2009); REVT-e=Receptive & Expressive Vocabulary
Test-expressive (Kim et al., 2009); KBIT2=Korean Kaufman
Brief Intelligence Test-second edition (Moon, 2020).

" p<.001

REVT-r 120.089™

REVT-e 104.734™

KBIT2 2.004

Table 2. Descriptive statistics and one-way ANOVA results
for REVT and KBIT2 by group

Measures TD (2=302) VD (2=53) #
REVT-r 123.93 (28.23) 94.08 (26.78) 51.195™
REVT-e 122.92 (29.21) 92.02 (22.08) 53.872™

KBIT2 119.22 (12.49) 115.44 (11.10) 3.853

Note. Values are presented as mean (SD). REVT-r and REVT-e
are raw scores, and KBIT2 is a standard score.
REVT-r=Receptive & Expressive Vocabulary Test-receptive
(Kim et al., 2009); REVT-e=Receptive & Expressive Vocabulary
Test-expressive (Kim et al., 2009); KBIT2=Korean Kaufman
Brief Intelligence Test-second edition (Moon, 2020).

" pK.001



AOX| 2 H(H35H H3S)

2. A EF

1) HAE ZF

B dFo|AE Chung, Song 5(2023)7} Cheong, Jeong
(2023)¢] HAE ols| HAE ARESIGIH. i Al 3709
ot AEat 3719] HlESt AZoE /dEo] Qlrt #3 A2
7% &7 1EstuoA WIRRE ofdo] i A2 IR AE
< HIOE A HHof| A Asto] ARgSHloH, HIESH 2
2 ofglo] Alzol AE 74 éS EUE A&tttk A
9 A E 474 HHol= AofF e u 19, A 3 A
T 391, AAF Iy AFE 2]10] FHojsto] 89 H4EHE A
E3ISi

o A BF 73709 o HAsiglon, AR 1t o
ojk ZJolE HAdlelr| flsto] HolHAolE FARE R
SABIATHMEL1.02, SD=.02). BIESE AR 25 37709 &8
o7 Asiglon, #ot A2} FYSH A& 1t Batolddolzt
HSoHA SAEEE 2HSHTHAELL50, SD=.29). e A&
TR0l e £ Aol7t F £ dojd EFAEAE A2
A E4S Hot & vrgstes 5] fitellrh

r—lﬂ olrt

ah

A

1

2) EAE FA| QA

H2EE A7 gl oksEolA E71, =71+, e71e) Al 7F
A Aoz AAEHG =71 2AdoAe 8% A 559
o4 43S AXBIYom, opse ol =Ml B3 3
o 7+ 20N E B71 243 Y% 54 A= A
ShHof| MIAES AASto] S/ HIAES FAlO] Ask=S ot
k. AAE HAEE 3T 1082 s H, oFsolAl <
A ASE oA ol wor et =S AAEIT el
ZAGAE= 24 A= Qlo] HAER AASHSA, ofEo] o] &
Hoz 5551=% s o AE HiEs 7+ 2
oA AAE HAEQL FUIT

3) EAE O[3 T

7 eiEL el HjgE gAloR ABHlon, AT it
oA SAES AWE AT ol 4] thet olsh WA Ajet
Gt HAE ols) RS clopdelelt WA 19 Mk Y AT
9 39l A4 Y A7 20l0] Heisle] Ausigion, ol 1
F ool 232 oz BYO e BRI,
Wi 59 HAwg Agslson], mE Byl 43 olyel Wwig
Mo} P8t 420 U8 BES SR o8 BHH,

GAE ofs) T YA ofsiet 24 ojshE Witk &
For TSI ALY ol BIS F 107 B, #24 of
e % &) BoRA, % A old A BE FHS 1680
2 BUIES GIAL 494 ol EYE a7us du A
o) S0 Wt 149 29 RO pHsgon, 14 B

AEe] 43 ANE HE elske 420l B, 24 B A
B AAE JEES ST BY 42 ouig sefstol
Suio} she B FAsl FEH o) By €x

Eo] GAEA 2 UdS A2 W DAt wigAAE &8s

L'.4
rlo

of FEIEE AAath M2 = qu 7]%30“ w2}
AAsilon, o] HUREES AMEsiol B4 2o Z89
At AR EehE ARZ olF] W 22 O]OH ‘E“_o"] q
Appendix 1°] A5},

(o)
rlr

3. g7t Ext

AT i obsl didt BE AARE oksol A3t F< s
A ASHGH HARs 9F Aol Hastd S9dE ¥ JOﬂH
AL ofgol 1112 ZAsto] Hgstqict. Ad A E HA
ojg) IA BF FUZH oA AAstgloH, TA| o] I
o A2 B HAFE BUHE B9 A

HAE o BAAE 7t obgol F 3719 ARE EAY 9
A =, AE B2, AT, A7 Al 7] A W—!Oﬂ
Zt2F spby wi = Q). 670Y] AA A& 5 &5t AR HjES
A7o] 2:1 E= 1:27F 545?1 TS &, 7k ofsoA Al 7}X1
AN FAlo] FHoR FFEQt AA %“—1 2 AR Aol
Hxtol| w2t YAETL AAENoH, I AT oig A2o ot
ols) IAE AAletrt. oldt HAE %EH Alzte] 7ol wh
gt BT & Sl 719 Aoy o WO YIRS HAsgh
FEelA AT e oFsEY HIAE ol 58S SAstaAt o
et olsf E3 PT g AEeto] HUE] AAeHAoH,
ol gigt ¢f7] Feo] 8] dFE A Frs AFATt
6:}% el Z&’M of5-2 Fo|& Holylon, Ak &

r&é

Im

1:

r-lu

g WEe SA 7ISsIgh B3 A e A HES
ofol BE WS x834o) HBL, A ol A
A 28 AE ofge 4% 420 Wt Aol Yslov, Bz
Ao 9F 40~50%0] AQF AT

8 g SAE o] ML $UT AN 2HE0
2 AAstglon, AA AAF AR oF 1AZHIA 1AIZE 30
|ttt

4. MEE

HAE ofs A9 A AFHEE AFdH] st AA A=
Z 10%2 SRz Agstol ddojHeslat vl B4 A7Y 391
o] ZY¥eg ZH@% Attt B7E 7F dAEE BAS 2
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HelE /EH o s Rolele] By WgkE HESITh
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KBIT2 Agold ZZAPt £48t 4399 ARfle E4oA A9l
H9eH, & 312%(TD=285", VD=27%)°] FHF &4 =%
ol ESE 2AAY SAEPY] JF ARIE ERlsk] fsted
Cook's distance® HESH 2}, s EFol|A Cook's distance”t
1 wgteg yeht 24 Zio] FHet 9% A= Alle &
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1. 87 =d =

ogll:l

20| T HEIT

= % 2212 glst
7] 9ol 22 Al B 21 89 weE R 43 A
A 2P BAHCE  {YeIoH(#=12.766, p=.005),
-2LLgRE 177.267°014 170.97482  ZAste 2y H'kert
P B3] 280N AEFHo] Nagelkerke R 71&
046014 09008 J7letylon, wabd FY Wl =71
27 o] 'l AYLE [oolA FHAPle AeE &
A=K A #=6.293, p=.012). Hosmer-Lemeshow #AA 2

B 94 m3e APEt I Ao Uehdthp).05). E
A4S EYR SAA BAAY gARgY AYE
24 7= Table 300 AXIs}%Ic

Table 3. Model fit statistics for the hierarchical logistic
regression model of listening condition

Hosmer-
_ Cox & Nagelkerke
Step Z df p 2LL Snell R 2 Lemeshow
test (p)
Step 1 6473 2 .039 177.267 .021 046 144
Step 2 12.766" 3 .005 170.974 .040 .090 595

47 6293 1 .012

pK.05, “pC01

A W9 39 Ass B4 A d"9 I At
QOI51gLOm(B=.025, Wald=5.208, p=.022), SAH|:= 1.026
o8 uyepith 2AAE IFEANA SAHl(odds ratio)s =
Y7 199 71 | ARde] A $4Kodds)ol FwRt W
SRIEAE Ueiie AREA, 394 B2 A HIRE 3
ExpBE Bojdtt. ExpB7h 18t & Afole SHHaTt 1
o9 SR W AR W Sl Ik, Exp(A7E 18t #
om AR WA FAlo] TASkE A& vfsitHosmer et al,
2013). 2 79 Zx B 24 S BYe AAE 24
2 IAEM ST 102602 UERE AL, Aol 1t
AriY) 71 o diAE VDE BRE SAlo] oF 2.6% 7t
SRS gl

TS 71 24 39 39 ALt et eH(B=-.027,
Wald=6.384, p=.012), SAHl= 9742, ‘E7] 24 892o] 1
o9 S 9 AT VD2 ERE Al oF 2.6% A
= Aog uehdth 3 KBIT2 A4 2uH0lA EAHC
FOSHA] oHpy.05), & HFolA ek wHo| feofgt 7)o
oA e ACE UeRith BT 24 S digt 244
SHEA A= Table 491 AXEIATE
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Table 4. Hierarchical logistic regression results for listening
condition

Predictor B SE Wald df p  ExpB
Age 025" 0011 5.208 1 022 1.026
KBIT2 -.029 0.017 3.022 1 .082 0971
Lstening —_ oo 0011 6384 1 012 0974
accuracy

Constant .052  2.083  0.001 1 980  1.053

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
<05

= St

e 91.7%2 UEhded, AE=E AuHEW TD Jd2
100%7F AgstA E7d vhd, VD Ag2 3.7%%o] Y
EFEtKTable 5).

Table 5. Classification table for the logistic regression model of
listening condition

Predicted

Observed Percentage

TD VD correct (%)
D 285 0 100.0
Vb 2 1 3.7
Overall ) . 017
percentage

Note. TD=typically developing children; VD=children with
vocabulary delay.
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H9AE AX| FA F A7 2A 989 A4S 89S
RIsH7] Qe 2&A0lA BV 2 SRES BeE
7kt A¥, AA 23 BAZHoRE {9stdi(+=28.075,
p=000), -2LLF2 177.267°1A4 155.6652 ZFAsto] =ZF
A7t Pt 294014 o] Nagelkerke R 7]
046014 19302 F7Istlon, wabs £ #Hel £V
7 24 8ol Bl RTE [ootA FPle A
FOIE| U4 =21.602, p=.000). Hosmer-Lemeshow
27 9A] 2y A}dErt Fegt ZAo®E  UEkt
(p.05). E71+71 24 $PEE FUT AAH EAAg
3 ARHY YT 24 ZIk= Table 69 AAIsHAT
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Table 6. Model fit statistics for the hierarchical logistic
regression model of reading-while-listening condition

Hosmer-
_ Cox & Nagelkerke
Step 7 df p 2LL Snell & = Lemeshow
test (p)
Step 1 6473 2 .039 177.267 .021 046 144
Step 2 28.075 3 .000 155.665 .086 193 082

47 21.602" 1 .000

p<.05, " pC.001

N w0l 3|9 AleE B4 Ay, A% 39 ALt §
o5l o m(B=.047, Wald=12.096, p=.021), SAHH|E= 1.048%
Ueht o] 199IhY) 3718 of di gt VDR #7d &

2

o] o 4.8% KR Zo2 Uehgrh ERH B+ 2 4
ol A Asrt FOSHRLm(B=-.051, Wald=18.524,
p=.000), S4Hl= 9508, E71+97T 24 g0l 199 F
VW) Al VDR BRE Sl o 5.0% Padhe 2
oz uepth dh KBIT2 Ade 28A0A BAHCZ &
oSt olp).05), & EFoIA He o] FoRt 79E
A e oz uepith Bl 2A SgEel o
ZA~E FHEA A3H= Table 790 A6k

Table 7. Hierarchical logistic  regression  results  for
reading-while-listening condition

Predictor B SE Wald df p  ExpB

Age 0.047° 0.014 12.09 1 .00l 1.048

KBIT2 -0.022 0.018 1.420 1 233 0978

RWL -0.0517  0.012 18524 1 .000 0.950

accuracy

Constant ~ -1.661 2261 0.540 1 463 0.190

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
“p<.01, T pK.001

ALY I Y9 &7 Ag=E Rl 2y, A R

e 92.6%2 UEhtod, AE=E AmHEW TD Jd2
100%7F s E5% 89, VD A2 14.8%%o] Fes}
A EFEJcHTable 8).

Table 8. Classification table for the logistic regression model of
reading-while-listening condition

Predicted

Observed Percentage

TD VD correct (%)
D 285 0 100.0
Vb 23 4 14.8
Overall . 026
percentage

Note. TD=typically developing children; VD=children with
vocabulary delay.

3. ‘I XA sazo] Ty HyL

HAE AA X F 97 24 99 dF 29ls st
7] el 28 AelA 97l 2A SYEE WeR FU1s Ad
A mge BAHCR  {oetdom(#=17.059, p=.001),
-2LIERS  177.2679014  166.6812 4ot 2E Ao}t
FAEAE 22A0lM AgZEo] Nagelkerke R* 71& .0460]
Al 12002 FTPelGiom, weEbA B Bl Y 2 £
Pelo] mdl RIS | Tl 2= IRIH
(44°=10.586, p=.001). Hosmer-Lemeshow AX 2
By Aotwrt g5 AoE UEHthp.05). ¢
FPES FUL 9AF EXAE IAEFPEY AT EA
= Table 99 AAstAT

Table 9. Model fit statistics for the hierarchical logistic
regression model of reading condition

Hosmer-
_ Cox & Nagelkerke
Step 72 df p 2LL Snell 2 2 Lemeshow
test (p)
Step 1 6.473 2 .039 177.267 .021 046 144
Step 2 17.059” 3 .001 166.681 .053 120 285

47 10586 1 .001
.05, "p<.01

A el B ASE BA 20 439 oA At £
ofeF om(B=.034, Wald=7.983, p=.005), AHl= 1.0358 U
eht Qo] 199IHY) 713 W gt VD2 ERE ol

31H A7t G5t om(B=-.032, Wald=10.437, p=.001), =
ARE 9692, 7T A 9Eol 19y UK o oA
7} VD2 ERE S| oF 3.1% HasiE Aoz yepith
KBIT2 = 20PN BAKCRE |ofokd] Uolp).05), &
Tgolld ek o] gt loiE s %= AoE UERith
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Table 10. Hierarchical logistic regression results for reading
condition
Predictor B SE Wald df D Exp(B)
Age 0.034" 0012  7.983 1 .005 1035
KBIT2 -0.025 0.017 2.043 1 153 0.976
Reading 030 0010 10437 1 001 0969
accuracy
Constant  -1.316 2.166 0.369 1 544 0.268

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
"pK.01

=)

il

EXAE 39 HE9 EF AYLS oIt Ay, AHA
A= 91.7%% YEEeH, Fods AuEY TD HAd
100%7F 8&sHA R W, VD A2 3.7%%o] gesH
EFEAKTable 11).

]

Table 11. Classification table for the logistic regression model of
reading condition

Predicted e

Observed ™ VD correct (%)
TD 285 0 100.0
VD 26 1 3.7
Overall _ ~ 917
percentage
Note. TD=typically developing children; VD=children with
vocabulary delay.
4. 'BE KB S8R0l B MY

theow AF 5% F EH AZ 592 o 292 ¥l
7] 9l 2ubAolA EF Amo] oigt SgEe Wik 2l
of g9 HIE AESIYon, 1 ZAd AA| 2P FAZCR

ROBIHI(=25.870,  p=000),  -2LLFES  177.26790A
157.87002 7Asio] 2y H3ert =t E5] 254N

046914 1792 F7IsloH, o
FgEo] ndl HILE [l
SRIEIATH 4 4=19.397, =.000).
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FHES B HAH =4
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Table 12. Model fit statistics for the hierarchical

regression model of fiction condition

logistic

Hosmer-
Lemeshow

test (p)

144

Cox & Nagelkerke

2 Snell ” R

Step df p -2LL

Step 1 6.473° 2 .039 177.267 .021 .046

Step 2 25.8707 3 .000 157.870 .080 179 418

19.3977 1
"7K.05, " p(.001

Ax* .000

A Wl 39 AsE 243 23,
SoJslglom(B=.040, Wald=10.031,
L0412 Uepsith ol Aol 1990HY)
7} VD& 272 $Ato] F 41% F7FehE 9]
i L )
Wald=17.261, p=.000), $AH|E 936202,
o] 199 37K W A7t VDR ERE
Hashe ZA0E Yeth 3 KBIT2 H4=
AZHOZE FsIA] WoHp).05), & ZFA
ot 7|0 SHA Y AoE yEhith B A&
et 2AAE 3|9E4 A3H= Table 130 AASIHCE

Table 13. Hierarchical logistic regression results for fiction
condition

Predictor B SE Wald df p  Exp(B

Age 0.040"  0.013 10.031 1 002 1.041

KBIT2 -0.021 0.018 1.421 1 233 0.979

ficion 066" 0016 17261 1 000 0.936

accuracy

Constant 0.768 2.108 0.133 1 716 2.155

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
“p<.01, T pK.001

2A2 37 29e] ¥R

Aer 02 0%z Uepdon] Fohz Amew TD Fohe
100%7F oA £59 W, VD e 7.4%%o] Ao

BEEE|QcHTable 14).

Table 14. Classification table for the logistic regression model of
fiction condition

Predicted

Observed Percentage
TD VD correct (%)

D 285 0 100.0

VD 25 2 7.4

Overall ) i 020

percentage

Note. TD=typically developing children; VD=children with

vocabulary delay.
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Table 15. Model fit statistics for the hierarchical logistic
regression model of expository condition

Hosmer-
_ Cox & Nagelkerke
Step 7 df p 2LL Snell B = Lemeshow
test (p)
Step 1 6.473 2 .039 177.267 .021 046 144
Step 2 29.5577 3 .000 154.183 .090 203 587

Ax* 23.0847 1 .000
p<.05, " pC.001

e o] 317 A4S 243 23 A9 87 At &
AT (B=.060, Wald=15.502, p=.000), s+l 1.062%
Ueht dgol 1991019) 271 o it VDR BRd 4
ol o 6.2% F7h Ao Uehgth EG MRS A% 4+
g9 g At FAslen(B=-.000,  Wald=18.910,
p=000), SAHI= 9412, WlEsy A& s3] 199 71
o g7t VDR BRI SHlo] o 5.9% AASHe o
LRt ghl KBIT2 Hee 22004 SAdCR Rt
WoHp.05), ¥ BFoA At o] ROzt Floig S14] ¢
£ Ao® Uehdth WlEet AR Syd dit 242E 3
AEA AT Table 1601 AAJSHSIT,

Table 16. Hierarchical logistic regression results for expository
condition

Predictor B SE Wald df p  ExpB
Age 0.060" 0.015 15.502 1 000 1.062
KBIT2 -0016 0018 0754 1 385 0.984
iifg:;gw 20060 0014 18910 1  .000 0941
Constant  -3.780 2.366 2.552 1 110 0.023

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
“p(.001

BAAE 9 2y i HLEES ZRIeE A

2]
2
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il

s 92.6%2 UEhtod, JAE=E AWHEW TD Jd2
100%7F Ak 55 vl VD Je2 14.8%%o] HEsA|
EE2EHTable 17).

Table 17. Classification table for the logistic regression model of
expository condition

Predicted
Observed Percentage
TD VD correct (%)
D 285 0 100.0
VD 2 4 14.8
Overall ) ] 026
percentage

Note. TD=typically developing children; VD=children with
vocabulary delay.

Hastol my AT PPEQU 28ARlA Ao
Nagelkerke R* 71% .046014 .1872 Z7Istglod, wehA
F9 ¥4 AA oo AE S3Eo] 2d RALE {9
S FATIE ez FAFUTHL#=20.661,  p=.000).
Hosmer-Lemeshow A% 21 9A] 2F9 ALy} oFosth
A& UBHITHp).05). AMdA olsf £F S FUgH
AAH 2A2Y IARPY AP B4 Zi= Table 189
A s

Table 18. Model fit statistics for the hierarchical logistic
regression model of literal condition

Hosmer-
_ Cox & Nagelkerke
Step Z df p 2LL Snell R 2 Lemeshow
test (p)
Step 1 6.473 2 .039 177.267 .021 046 144
Step 2 27.134™ 3 .000 156.606 .083 187 628

A% 20.6617 1 .000
"7K.05, " p(.001

M W5 3 A BAT 23 A9 39 ARt &
OJslAom(B=.047, Wald=11.977, p=.000), S4Hl= 1.0482
LEht dgol 19901e) $71e W tdxt VD= /e S4t
o] oF 4.8% F7Iohe Ao UEhdth EI AHH ofsf 57
g9 I At RSIRCH(B=-.067, Wald=17.452,
p=.000), SAHIE= 93608, ‘AMA ofsf 23 £PHo] 199
7FE W qidArE VDR ERE il F 6.4% Haste
Aoz Uyehdth W KBIT2 Hee 29A0M SAZo=
oA eoKp).05), & HFoIA D wHo] {oFt 7o
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Table 19. Hierarchical logistic regression results for literal
condition

Predictor B SE Wald df p  ExpB
Age 0.047" 0.014 11.977 1 .001 1048
KBIT2 -0017 0018 0909 1 340 0983
Literal 067" 0016 17452 1 000 0.93
accuracy

Constant  -0.914 2.121 0.186 1 .666  0.401

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
“p(.01, T pK.001

EA2E B B39 BR ARTE WIs 2w, A4 BF
HYTE 02.0%2 Uehtor, PUEE AwiEd TD A
100%7h A3 R v, VD AT 7.4%sto] A
BREIeHTable 20).

Table 20. Classification table for the logistic regression model of
literal condition

Predicted

Observed Percentage

TD VD correct (%)
™ 285 0 100.0
VD 25 2 7.4
Overall . ] 020
percentage

| Xl

RN MGE =S8 OFLEIRA ot Lt 0139l TEH 24

Table 21. Model fit statistics for the hierarchical logistic

regression model of inferential condition

Hosmer-
_ Cox & Nagelkerke
Step 72 df p 2LL Snell 2 2 Lemeshow
test (p)
Step 1 6473 2 .039 177.267 .021 046 144
Step 2 26.048" 3 .000 157.692 .080 .180 024

47 195757 1 .000

Note. TD=typically developing children; VD=children with
vocabulary delay.

7. ‘REN O 28 4920l Iy Y=

oo AR {3 § FEH ol Fwoll tiet +3E Y
A& 8RS gRIsl7| ol 28 AN ‘F2H olsf FHHS ¥
F2 FRE A, A4 2Ye 5AZCE foeiglon (=
26.048, p=.000), -2LLFL 177.267°014 157.692& ZAsio]
2y Awrt A=Ak 29404 Aol Nagelkerke R*
71% 046014 1800 F7ISIGioH, wbd B Wl 8
2 olsf fg¥eo] mdl AJPLE [ofsHA| FATIE AR &
Q=K 4 #°=19.575, p=.000). H Hosmer-Lemeshow A%
A7} EARACR Q95lod(p=.024) 2P Agdwo]| Y T
7b Q&= Ao= Yepgth o, Hosmer-Lemeshow A% X
9] /oy A vlg] Extgo] IFE TS & Arke Aol
BE1% YHHosmer et al., 2013; Kramer & Zimmerman,
2007), & A= 4S5 AT et Sl ‘FEA olsf &
T FRES FAT AAR 2AAE ARG AP 74 2
= Table 2191 AAISI%T

"7K.05, " p<.001

A ¥ 39 ARE 2AS Fa A9 39 AT
o511 0m(B=.053, Wald=13.086, p=.000), S-AH|= 1.055%
et el 199I00Y) 3718 of g7t VDR E£72 54t
o] ¢ 55% S7lohs AoE UEhth. Egt ‘FEH ofs £
g9 I A7t fYsHom(B=-.061, Wald=16.881,
p=.000), SAHlE 9412, ‘FEH olsf EF F¥o] 199
3718 o R VDE ERE Aol 9F 5.9% IHAske
ZAo® Uehdth 3 KBIT2 H4: 2904 BAHcw
R FoHpy.05), £ HFoA Mgt o] Kot 7o
£ K Ye AeE ueyth ‘FE2H oo £F F3E
st 2AAE 3784 A= Table 2200 AA5I%CE

Table 22. Hierarchical logistic regression results for inferential
condition

Predictor B SE Wald df p  Exp(B
Age 0.053" 0015 13086 1  .000 1.055
KBIT2 -0.020 0017 1323 1 250 0.980
;‘fféf;;al 0061”7 0015 1681 1  .000 0941
Constant  -1.946 2.180  0.797 1 372 0.143

Note. KBIT2=Korean Kaufman Brief Intelligence Test-second
edition (Moon, 2020).
"~ p<.001

2A28 37 29 BR YEwg geld A% WA 2R
HYEE 913%% Uefdor, MwEe Anmd D Hee
99.6%}F A BRA M, VD AR 3.7%He] HeAeHA
2FENTable 23)

Table 23. Classification table for the logistic regression model of
inferential condition

Predicted
Observed Percentage
TD VD correct (%)
D 284 1 99.6
Overall ) ] 013
percentage

Note. TD=typically developing children; VD=children with
vocabulary delay.
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Figure 1. ROC Curves for text comprehension classification models
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7H Aoz yehygth

ROC &4 4xE 7|Hte g 7 d& 239 £& 452 Ert
FAFo=Z &lsly] Hall Youden Indext Fti7t =& A
A A Adgl(threshold)& AEsta, g 7oA UE
(sensitivity)?} E°]=(specificity)E AFE3IATHTable 25). &4
A3k, AHA ol B 7P W2 AU .078)0lA oYl [l
HE(709)E Hof VD o2 7 wielA "Aol: BFo=R
Uepgth T2y o] 239 Bojk= AjFos WoK.691) TD
ofs= VD ofsl& QFEFI 7hs/dol tE EFo| Hls =%
ot B3 9] 2 HEZ Augilol 7R =A AEEsleH

10

(145), W=e 7P HPARH407) Solexe 7H #°H.916)
TD obs2 7P AgsiA BEsks 2oz Uehdth 3 Bl
oF AR(ddgt=.140), €3 A2(Edgt=.104), FE4 olsi(d
#=100) 2@ 25 0 $29 A4S Holen, Al 29
L5 HIRE(630)9F S0l%=(779~.888)= WA w3 UA Ut
U Y E e Btk vgeE E7](Eet=.098,
H7E=556, £0]k=716) ¥ E71+A7I(ED=.120, WA=
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Table 24. AUC results of text comprehension classification
models

95% CI*

Predictor AUC

L UL
Listening comprehension .674 .566 781
RWL comprehension 758 .658 .858
Reading comprehension .678 .567 .790
Fiction comprehension 743 .640 847
Expository 758 647 870
comprehension
Literal comprehension .750 .651 .850
Inferential comprehension 745 .639 .850

Note. RWL=reading-while-listening.
* Cl=confidence interval. ® LL=lower limit. ¢ UL=upper limit.

Table 25. Cutoff values, sensitivity, and specificity based on
the Youden index for each predictor

Predictor Cutoff value Sensitivity —Specificity
Listening comprehension .098 .556 716
RWL comprehension .120 593 .842
Reading comprehension .145 .407 .916
Fiction comprehension 104 .630 779
Expository comprehension .146 .630 .888
Literal comprehension .078 704 .691
Inferential comprehension .106 .630 779

Note. RWL=reading-while-listening.
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AAA =A2E 3 HEA(hierarchical logistic regression)
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Appendix 1. Samples of literal and inferential comprehension questions
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