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Purpose : The purpose of this study was to explore a neural network model for predicting Correspondence : Dongsun Yim, PhD

vocabulary learning based on the preschool children's phonological loop (PL), episodic ~ E-mail : sunyim@ewha.ac.kr

buffer (EB), and prior lexical knowledge (PK).
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(NWR), word list recall (WLR), receptive and expressive vocabulary tests were administered Revision revised : December 24, 2023
to measure PL, EB, and PK, respectively, and vocabulary intervention via book reading Accepted : January 31, 2024

was conducted. All data were used to train and validate the model. The prediction and

validation accuracy and the importance of independent variables were analyzed.
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WILR, and age (covariate).

Conclusion: This study explored the applicability of a neural network to develop M-VC
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and M-VP for predicting vocabulary learning. The findings of the study showed that the
children’s PL, EB, and PK were all important variables to predict vocabulary learning.
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2L o3& Skl A2 Qo] IE9 8 AT shtol
o BRI} JFH O Ak 5}—1—1 oA gt FHE HsiAE
HFEA] o]FojFok dk= W4AQl IgoltiNagy & Townsend,
2012). =& of$l= @ '%01'7]—1—151 Al&Fstod HA Bt SREE]
<, @ - fololls BRI AAAEY on|Qls AeAES
53] A2 o35 sk&dtal(Bernier et al.,, 2016; Carpenter
et al,, 1998; Raby et al., 2019) SX& sk53t & slg7[o=
THEsS Bl AMEL oHE AEH R gl ItHCain &
Oakhill, 2011; Duff et al., 2015; Kim et al., 2021; Pigada &
Schmitt, 2006; Webb & Chang, 2015).

o9l ol3] %52 wiE ou|dZA(fast mapping, Carey &
Bartlett, 1978)2 AW & =d], ole & THY LE2E A
B2 o319 24, gy AAZ IR 7|9 5= A He T

= 2T
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2 WSIHCarey & Bartlett, 1978; Dickinson, 1984; Rice
et al, 1990). H}Z 9u|EL 2L o3& TFole 27 &
75"0117\1 HE@s= 5Y0& ofgo] off] FE(lisE ok
TofdttiHorst & Samuelson, 2008). 12|11 A2 0i3]9] 9|
olE A5 56171 AoiAe AR on Qe deEE A
oA ofFof] BHEHo R L-ZElojof 5iH, o]F B A= of
39 52 2 9y JHE /IR SHSH "Hokh o]gA of3
9 9u|d, FF IS Hud sk PP 4 A2
(extended mapping, Carey, 2010)°]2} gttt
HE oudd 2 SPgE dd Yo ofs9 off] 5 2

719 SHolA AistEe A7t e odt diE +
of A A7t o] S5 I B0l Sld+= dEE VAR
HSmith & Geva, 2000). 13 $52 oA 2L o]
9] 9fujg FEsle AoAFE AlZEEY olE siAe W]
ABohe JEE GAFCRE A cHHA FAlo 2L o3 &
LFHE F55Fekal T (retention) & 4= Qlofof Frhal 7
thMontgomery, 2002). ©]g3t THoA HRE dAHog A
Aokt Tojsls A7 ofF] Skso] Fa%t 9"%°7'° Sh=
Helow AHA ik AY ﬁ o oot AA7|9Y F2F
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A2 HA(H33H H13)

(Gathercole, 1989) M2 ol39 SLXAHRE ATst= 714
A oF g WL B0l UeZ EsiSith F47199
Lo2uL A2 of3]9 SLHAS Al%U(rehearsal)S E3f &
A5kl AAScHBaddeley et al., 1998). S2-FIo= 2 A
ZF B3 o) FHEE ARk At glon, SRARE
Aldgtoza Al A9 &2 AEA =HeEE = do

(Gathercole & Baddeley, 1993). 45491 ol3] 52 M2
oj39] SFFEe} guFEE AV|HY FHCE PAJoto] o=

B¢ FAske Zo] @S NHsiE o, SEE AYstke
SEEE ofF] 59 QIAE oplske 8110 E & qlth

SFIEs Hdo] mEtgshy] IAE o AT 5 Slo
(Baddeley et al., 1998; Gathercole & Baddeley, 1989; Lee
et al,, 2013; Yim & Han, 2019). H[gto] mEbdslr]Es “Zufi
HE|" B “BAHE LS} 22 Hgolg =1 o Uoks
Aol (Yim & Han, 2019), 719 & = 447 255
SFZO] gFo] Arkal sfARith Hdo] wehdsly] Al 4
717190] AFE o A4E 8T & g, 2Fo] FYHo=w
AAE vl SLAHEE 7]‘—’4?’13]'} AtEdfolsty] ol
SFIE HwA 561 B7RE 4= Qe AR o AXITHBaddeley
et al., 1998; Gathercole & Baddeley, 1989; Yim & Han,
2019). Hgo] mepdoly] 32 44 of59] 8oiFE &
3= Q93 d= Q99log H1E9lom(Gathercole &
Baddeley, 1989), H|Tto] widst] J%xﬂ«] o] 2 olsZ
A Z3F ofzHT) 03] 5ol ¥ £2 Zo® YEht 324
HE tF+= 590 o3et It J’}qu] e 5 o+ AH
(Gathercole & Adams, 1993, 1994; Gathercole et al., 1991).

81 27|99 Askd A=7|(episodic buffer) E3F 2]
7199] StE SFo= Qst HHAE S SHAE Koty s5S
Agets 8 7IAEA A AFE Bl oF s #Hs
o] =9It Chun & Yim, 2017; Huntley et al., 2011). &
3 4571 7P oo 74 Baddeleyd] #9719 24
9] gk gaolm o] A, B4 )& o FU=EE A4
RBE gojx|o] 519 dslg HARSITHBaddeley, 2000). o &
BE HolRg AZSP|E slal(percept), FEE E3lslo] Hol
(chunk)Z F(create)st] Ao |x sh=t] o] IHofA 2%
ol APAXAE 7Rto ' A A4S AU, A4E EA
< 7o ® ARE OF9 ok Alo® I#A vk ARE A
T/gstAY IFSeHE, ARV dEEC] wREd AgEs FE
9] %2 4 & YA HEE d3ky 243719 FolA= mEd
Ql AEAE 7hssHA Tl He Zolth

FolA71E Bk %t BAR dolEEIY IAE AvE
T ok SolEEIY A= A EE oY o$E =1 AkE
ok sl= Aok Z1Yshof sk ofR7t T4 ofoll HA Al

O

Asfe st RH22 A 2do2 o £ o
& ZANHE ofF 3} Sjof shtel BgOR Helg 4
e ool 24 $AZ ANHGE itk ol T4 SOl

A dtcHAllen et al., 2018; Baddeley et al.,, 2009; Jefferies
et al., 2004; Tulving & Patkau, 1962). & E0°], &4 ol&
of| A ?:1”}, A, AL Za, AR, B 2ACIA AR, A,

24

Z4, 9l ARFE AXEE °, 2 ol 2= 717
9] F AAZ L5l AAE E}’Si N9 R AWt Al
oA AL 2 ARRYE Zo] S ECeE HoX]o] 719
T 4 Stk IEY FA 2oAE AXERE ofFE fEFes
71995foF stE= o W2 &2 TAE 3tttk dolER3} IA|
£ ARESto] ofs9 FolAlr] sEE ST A AolAls, o
3] dgo] A9 ofeZ MPFAY HEE Hol= EHlols Hrt
L5 3 43S Holtky Bt Cho & Yim, 2020;
Chun & Yim, 2017). Egt Dol5E31Y 14 82 of59] &
g0]3] W w3 LTS AHaEl gol9lS HaitKKim
et al., 2022; Yang et al., 2020). oJ9] oi%] k& &Ry
T2 A oFe}t I 8 FHAD 7|AEA d3Hy S5
SR Ygsie] AWE F871 Sl
24719 olQjo] ofF Fzo] 7]l E HE 8% AR
“of3]” z2lo] ot 2L ofFE S55l= Hl SlolAl ols9l A
% of3] Aol wiAA7L Hrke T A= Aot Gentner,
2005; James et al, 2017, Markman & Wachtel, 1988;
Merriman et al., 1989; Priebe et al,, 2012; Rowe et al.,
2012). 9§ =01, °Fs9 o3 $52 A¥oles AT HiErd e
o] 95 ofe-Z M= o7t ojudt FREE THEII=A A5
S wjA] AR O3] AAlE EEolo] AEA(FE)E S W
A5 ARgsittal 5Pt Markman & Wachtel, 1988; Merriman
et al., 1989). 18] ofs-2 AFd o3 A4t =& olF]9 F
A4S v R AR oF9 ulE §5517]|E FTHGentner,
2005). Horst2} Samuelson(1998)2] A7olAE AR of3] 24
< &5k ARE oF AAE AAsta 7] ¥ =] €=
AAsto] AP ofF] 24Tt 2R ofF] S 7t BAE RASH
Aot 3 Adh AP ofF] A4]o] B Hro] o3 o] ¢
33 dyHole: ZIE HArsiginh ERF A2dlo] S5 W
A fARE A7t TEE =T, AP o3 Z|4o] A2 gEAt
A2019] o0& Hif= d ¥ oI F2 5 tke 28
W tHTekmen & Daloglu, 2006; Zahar et al., 2001). ©]
73(} AT ZHE2 of59Y ofF] Sgole A oS B9l &od
AP o3 Z]2o] 59 UH7H7<]E AEE 5 SIS AARITH
% FFolite ST, A3 A37], AR oF A2 715t
07 3 dEZEES =I5 HO}W BA EFol 7|5k £40]
AFY £42 285t siyith AW mEolgt QI
7t ARE SEohe 3L 7R Slo] HolEERE g
SEoke oksE R 7Ite s =L lojelof iyt d&E 5
PerhLee, 2012). £ AfolAe AT F o5 HAEE
(multi-layer perceptron)& 7|¥to& BgE TEolH, U5 1
HEZS AFZ(input layer), 24%(hidden layer), &3%
(output layer)22 F/J=lo] QItHFigure 1). ¥=Z2 o= 749
LE(FAE AR ad" Z(ayer)—o— st glom 7F Rt
P dolERItk. Holgrt ZF 32 AX THHUFY AS Fhol
AgEs Axle oE 2t (1)‘\’435«] =PHS 2ol 7]'51]
(weight I)E FalA & 3 Zof|, Q)lE SEY TSt TE B
3 HPAZ1AL, Q)] 7Sl (weight 2)5 HWA Fet & (4)%}
A3} skE STAA ARESITHKang et al., 2014; Kim, 2018).

0l

[o r|r

rNﬂim

\
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Hidden layer

Figure 1. Multi-perceptron neural network model

qEEFE 75T dole dF weet 2n Hes B4 1
gjolo] A m@n wAled 2g F A9 4 itk At W
7t 5y WY fols BERE d&che LER AYAE o1

S BeE 119 BAE dEole HE 2Eg M=ght g4 A
TFollAe dE weel A3t v 7 Ay AV FES] HE o
I 2FE AT & gloy diE weet AF) HgTL AY I
of ot B7] ofgAY, WSEE 7 TAPL BlAgHe|n B
o= 4789 Zdo] o AFAY 4 SItKGoodfellow et al
2016). o5t BA 232 HP4E HII] AFE gET 4

[e)

S 2 8ol 7}—0}‘11
pvalue®t T2 BA $XE ABSHA| Yot 7&4 SfAof] oj2iEo]
s 4 Qlthe ©o] Qlok v AT AL dolErt ¢

ot WEE0] Y Ao EAo] 7Ksah, Hlojg Sof o
=] glojg 47} Aol RHESES B9
TE %ﬂ%urﬂeﬂﬁ TP AET § ke o] YlolA(Park
Y g do[elg 7|5te g A2 HolHE AT
4 Qltk oldt A o= lsf S8l S8AH ARE v
o7 A kS &FAULee & Choi, 2013), 3 84S
Hlglo g HlEg d&3l= E(Doucoure et al 2016) FHQsH
PollA 8= Qtt. SRS} T4 719] WIS &
Aol QlolA IAEFI tlEo] 4 ﬂ%*— Aot Bk =
A&7} Aol WelKim & Hong, 2004) £ A4 ofz9]
o3 gt $HS diSoke d SlolA AFT B39 HE 7
< Sl Sigitk olF ffsto] ofF] Ty dSu o] AA| of
3] g5 dolHE Fuidt & Al F=A gotEal, dEEFo)
Akoks EHHs] FAEE BAsHLA} okt
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Board: IRB)EFE APHZRS #R2 $ AAEQItHNo. ewha-
202104-0003-01). & A= AL, 471, A 279 ofdo|yo|
ek F2A T 3~6A19] oFs & 57He WIoE SIUTHAE4.477h
4, Sp=.84). BE R 3 7RI o8 A AEAL
(Korean Kaufman Brief Intelligence Test-2: K-BIT-2, Moon,
202009 &4 AsAlS: 857 oMol tAEY] ¥Rk A
Hof| thgt 7]e6A 242 Table 19 Ak

Table 1. Participants” information

Category n %
B 2 47.40
Gender s 7 7
Girls 30 52.60
3~4 years 6 10.50
4~5 years 25 43.90
Age
5~6 years 19 33.30
6 years < 7 12.30
2. AL £

1) 03l =5 oA

ol5el olflle W St +8-EW ol WAt
(Receptive and Expressive Vocabulary Test: REVT, Kim et al.,
20095 TSIt TIAFES] REVT B2 Table 207 AXISILE

2) HITO] LS| atx|

oFz9 AU F ojF} THT T Y= w2FE
S 24357] s 3Qletd =7} S E(Han et al., 2020) H[EHo]
w2 5l7] IA|(nonword repeition: NWR, Yim & Han,
2019)5 AAfsiltt ols2 =3H H[dolE E1 o] wet
Tofof shH Hldol= 2~03EE FAH] Utk 4 3E 24 7
3EY A F 15TFeE FAE] glom, ofso] ZHIEA AE
g 4o 13& Fojsta] HSE AESIGTHER 60%). t3A
9] NWR B2 Table 20| AASIHCh
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3) HO=SSl A

ol59] Uty 23719 YolAr| sEE S5 sl ©of

EE3514 FA(word list recall: WLR, Chun & Yim, 2017)&
U 7gste] Afsigitt. TolEE3l) A= o] T wet
I517] IA(Ahn & Kim, 2000)2 Baddeley $(2009)9] &%+
192 344 szioeld] 2A 4% A=A TgEH7], g7
Qlojdo ofsmt Uxt ofF9 Ut AFVIY BolA| Tle=
Sk AR o9 Aol ARBEITHBaek & Yim,
2022; Kim & Yim, 2022; Lee et al., 2019; Song & Yim,
2020; Yim et al., 2021).
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A2 HA(H33H H13)

£ 37 gojaly] Ei

U 95712 Egske IR AE
e ol e B 508 S AL P o
A

o), T4 A4S EEsto] AAE= 52 o9 gol2 IF
skl B2 23ls7] dlZo|tiAlloway et al., 2004; Boyle
et al., 2013).

2 oA goll] 7ise Earske 24 ol 24U
w40l ARG eH, 301 & 47N, 501 & o7ll, 7o1E 2
F TNE o]FolA F 132HFH 633)e AAlsiH &4 &3

oA oFso] Xﬂtﬂi Rl OH 3 7\%—% —‘:}043}911, o 2t
A7 dofd2 o 18 =S

AU ofmlE Helslie ¢
o E=3ld A Bt Table 201] AAIBEA.

Table 2. Descriptive statistics of task performances

Minimum  Maximum

N value value i =
REVT-r 57 5 76 51.58 15.05
REVT-e 57 19 96 58.18 15.95
NWR 57 29 59 48.66 6.11
WLR 57 11 62 39.52 12.54

Note. All values are raw scores.

REVT-r=Receptive and Expressive Vocabulary Test-receptive (Kim
et al, 2009); REVT-e=Receptive and Expressive Vocabulary
Test- expressive (Kim et al., 2009); NWR=nonword repetition (Yim
& Han, 2019); WLR=word list recall (Chun & Yim, 2017).

N

) Hop|s S5 0f3 S
£ Aol ol5e] of3] s HolEE 248 el Park
o Yn2019P1A AN Ae1E BT offl FHS Lok
o 40l AgE RE AEel FAe A
XS1stcy, 890 ol ARl GUIEl - T o 607 4
Asto] of3] BES AHSIAT, B4 A& A 2479 B ol
& A4l] ol T 2L 800 ABAE AT AN
S REVT 4419 598 walon Xlﬁﬂﬂa‘iOU% a%e sy
W AN okge] el Agehe olfle A% 4 YA B
Wk ERoIH AAE WA AAs, zfaa ¥l 74 Ask
obgo] AP EelRt olfiE £ oY ofsle AMdsh: ¥
A9] 48013 AAE ololA] AAslgEt ol2H B ol 60
9 ofs] B2 % okso] EHIH AAIA Qb T oiglz
AT A0 A8 B 87 % 4dolglon] A o3t
W18 g o1 e 4 UES A ok ¥ A of
3 9 oop|e oA TAsgod T © B4 A 9
AagEd] gt B 5T I REHEE s

W 371 9] A B, Ae] BE, Al AT B
2 7= 3709 EAIA ofHiet olgt AMgsl: e,
8o ARIE 22 AMSHTE A7) A BEAIN B
ob5ol7] 7 ofFie] 1YL wEROR HolE 3 BA oiglel
4os AESiE, A B EIAE ofselA B4 ol
35 ol e Qojgleh. A% BEolH S olob|
of 54T B4 olslol E T Bu A4S Al ol B

ot

S ke AT 34 olsle A A, F, F 25
A 2 TR w3Eo] @ 8] F 3W =BT F 4317 59

12 w2 vhe B/ F) ofslel thet At
S UNjste] ABIS BUT PHOE £ L B ofF U4
e 2okt AHENR AR oF 35309 70 A

A=l SRS A, A o3 7} Hase Table 39] A
Al8toic.

Table 3. Vocabulary scores on pre—and post-book reading intervention

Vocabulary Minimum Maximum o o
score value value
Receptive 57 0 0 0 0
Pre
Expressive 57 0 0 0 0
Post Receptive 57 1 24 14.16 6.28
0s
Expressive 57 0 19 4.12 4.82
3. MBI

W 7F AREs A8l Hofhd % 17 AABA A
238 2AF AoPFelsIT A 1200] 2 HA) A 7]
Zo wek 2% AT 20%8 TR Al ABAE A
AR, e B W) NS FHAHT=93).

BE ol ofglold U] 283t SYE BTl AvAet
1112 Ago] Zojetitt. A¥AAR K-BIT-2(Moon, 202002
AXSI9E, AFIZAR REVT, NWR, WIR, Z4] ofsiol tiet
A R W 280l WhE ANsidt. AelE B3t o3
s BAL 250 F 2904 & 4317 AREy, 8] F o
308 20590t A% AR F4 of3le] Ut H8 L S80]
3 ke At

5, X2 2| U Zn} 2

E o oA SPSS 299 tis HAIEE(multilayer perceptron)
< B85 AAT A4S AAsilrh AT B4 A =9
W= REVT, NWR, WLR ¥¥oH, ZHFoR A5 oF
siolth. HE Hae B4 A #2E8 J4E et =2d
19| BR dELE AnEy] fof TEHHFYU AR 8, AR
T3] HSE oliy Wiz wdlsiyrh wE 24 013 24
A F 50%% 1274 o 5%t %—‘?— =2 54 AHIE 2
DO FERSIGAL 1170 oslE S5 AHO
o= :"j) ottt A 7]&8Al= Table 40 AAsHAH.

ART S B8 7 dSE3S MY dols 232 o
HE ‘3]01519} T2 2Yo] A= 7|ssk=Al

AES folgR EFSlo] 2 2L &

:rLOﬂ/ﬂ% 98 Holeet HAER HolHE of
7:3 HIER EROIEE Sl oo 80% 52 AT
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Table 5. Predicted classification accuracy on post vocabulary
comprehension score

8 57719 ©lolg F 44789] HlolE|(77.2%)7F EHE tlolH= Predicted
_ ~ ) Sample Observed
A dgEglon, Al 23 HSS s UmA 13719 o Low  High Percent correct
H(22.8%)7F EF= it Low 17 2 89.5%
Training High 2 27 93.1%
Table 4. Group distribution based on post vocabulary score Overall percent  39.6%  60.4% 91.7%
Vocabulary group n % Low 2 0 100%
Recenti Low 21 36.8% Testing  High 0 7 100%
eceptive ) .
High 36 63.2% Overall percent  22.2%  77.8% 100%
Expressive Low 48 86.0% Note. Low=low scoring group: High=high scoring group.
High 9 14.0%

dary 9 2 = o
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2 Aol ARt B9 &8 e ASS] Aol A
H dEEyor WEHEAS AHARN 27 £ 9A0A Wk
89.5%, &0l 93.1%% UEht d& BET= 91.7%%oH, 7
% DA T8 E 100%, E°l= 100%=2 Yol HF: HS
=t 100%9. €4 9 A5 DAY A A=
Table 59 A&

AT AT o HHEE HY9 A AAEE Ao
9J5to] ROC(receiver operating characteristics) 341 24
Alstgitt. ROC 4 242 4739 239 d¢ds wdd £ 3
= B4o7 y2of Uk (sensitivity)E, x50 E0|=(specificity)
£ 7|5l B4 A= AUC(area under curve)@toz UERS
o}, ol wet Bg9] HILE wWekok=t], AUCHo] .5~.6%1 H%-
- §<polA] kZo=R 6~.7%1 Aol $<rokA] g, 7~.89
$o] BE, .8~9% Aol 955 9 ol A v =3

oF WYY & Utk 48017 g S nYel AP

s ol 2

= Low
= High

Sensitivity

] 2 4 & 8 10
1 - Specificity

Dependent variable: Post-test scores on target vocabulary comprehension

Note. Low=low scoring group; High=high scoring group.

Figure 2. The ROC curve for predicting classification accuracy of
post vocabulary comprehension score

Table 6. The importance of independent variables for predicting post
vocabulary comprehension score

Normalized
Importance K

importance
REVT-e 222 100.0%
REVT-r 212 85.5%
Word list recall .204 91.7%
Age in month .199 89.6%
Nonword repetition (syllable) 163 73.6%

Note. REVT-e=Receptive-Expressive Vocabulary Test-expressive (Kim et
al., 2009); REVT-r=Receptive-Expressive Vocabulary Test-receptive (Kim
et al., 2009).

2. 8012 &% OISEYe H+FT
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e U FAE JFAL UL WAL B oldld, +8
oHﬁ, wolZE sl 4, ﬂﬂ%h o9, ule 01 wes]
oF Ushgth S9Rx AuQ ge] US| Yook

1690 ASTE ol A ol xw Azl B D #8 o
B, Uk 93] ABel dojERsly H4 Bugon e
P2 IF ok 20% oY FRTE AYe AoE YERT

Normalized Importance

0% 20% 0% 60% 80% 100%

REVT_E

REVT_R

WLR_S

Age_mo

NWR_syll

0.00 005 0.10 015 020

Importance

Note. REVT-e=Receptive-Expressive Vocabulary Test-expressive (Kim
et al., 2009); REVT-r=Receptive-Expressive Vocabulary Test- receptive
(Kim et al., 2009); WLR_S=word list recall (Chun & Yim, 2017);
Age_mo=Age in month: NWR_Syll=nonword repeition syllable
scores (Yim & Han, 2019).

Figure 3. The normalized importance of independent variables for
predicting post vocabulary comprehension score

3. B013] &

ol

of

L

i

2 AFNA =E2d ZF0Y T 52 F

AT 100%, E°l% 100%, #S SANAE %%15]'74] i Eds
o Eolk7t 100%% UEhY d& gk T HF gk =
T 100%=2 AEEI & 9 HF dA4 =

Table 70 At 13 A4 o5 HAEE 139 4
M AR S EASH] ot AUCE 4AH&E3t 23 HEo3
5 A&k B39 A W2 SEE, B2 O5E
2% 12 Yehg o9 2435190tk ROC curve: Figure 49
A A8t Tt

fr

Table 7. Predicted classification accuracy on post vocabulary
production score

Sample  Observed Predicted
Low High  Percent correct
Low 37 0 100.0%
Training High 0 7 100.0%
Overall percent  84.1%  15.9% 100.0%
Low 12 0 100.0%
Testing High 0 1 100.0%
Overall percent  92.3% 7.7% 100.0%

Note. Low=low scoring group; High=high scoring group.

28
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Sensitivity

£ 2 A 5 El 1.0
1 - Specificity
Dependent variable: Post-test scores on target vocabulary production

Note. Low=low scoring group; High=high scoring group.

Figure 4. The ROC curve for predicting
post vocabulary production score

Table 8. The Importance of independent variables for predicting
post vocabulary production score

Normalized
Importance .

importance
REVT-e 275 100.0%
Nonword repetition (syllable) 227 82.6%
REVT-r .170 61.8%
Word list recall 170 61.8%
Age in month 157 57.0%

Note. REVT-e=Receptive-Fxpressive Vocabulary Test-expressive (Kim et
al, 2009); REVT-r=Receptive-Expressive Vocabulary Test-receptive (Kim
et al., 2009).
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Note. REVT-e=Receptive-Expressive Vocabulary Test-expressive
(Kim et al., 2009); REVT-r=Receptive-Expressive Vocabulary
Test-receptive (Kim et al., 2009); WLR_S=word list recall (Chun &
Yim, 2017); Age_mo=Age in month; NWR_Syll=nonword repeition
syllable scores (Yim & Han, 2019).

Figure 5. The normalized importance of independent variables
for predicting post vocabulary production score
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