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Four-Year-Old Children’s Counting Skills and Their Mothers’ Use of Number Words:
The Mediating Role of Children’s Number Word Use
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ABSTRACT

Objective: This study examines the relationships among four-year-olds’ counting
skills, their use of number words, and their mothers’ use of number words during
mother-child free play. Specifically, we assess whether children’s use of number
words mediates the relationship between their counting skills and their mothers’
use of number words during play.

Methods: Forty-two 4-year-old children and their mothers were asked to play
freely with a given set of toys at their home for 10 minutes. Children also
completed a counting skill test. Frequencies of number word use were calculated
for mothers and children from transcriptions of the free play.

Results: Children’s counting skills, the frequency of their number word use, and
their mothers’ frequency of number word use were positively correlated with each
other. Additionally, the frequency of children’s number-word use completely
mediated the relationship between their counting skills and their mothers’
frequency of number-word use.

Conclusion/Implications: The results suggest that children’s use of number
language may play a crucial role in the provision of number-related language
input by parents, based on their children’s math skills. Practical implications of
the findings are discussed.

| key words number talk, counting skills, number word use, mother-child free
play interaction
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B ol Fo] £33 Wd7tA| o =3t}(Blevins-Knabe & Musun-Miller, 1996; Casey et al., 2018;
Gibson et al., 2020; Ginsburg & Baroody, 1990; Gunderson & Levine, 2011; LeFevre et al., 2009;
Levine et al., 2010; Susperreguy & Davis-Kean, 2016).

53], 4 v telA] 4 ehol umber word9E @ ATl EFE @Rl 5T AelvlE A4
of wetolu, Uael A WA ofm FEol FHE sl Aol wet oA AeHd
(Colomé & Nogl, 2012; Durkin et al., 1986; Fuson, 1992). &= ©o] & A}&-3] AL S Al AU FH e
A715 duste AL F271 frotel Al 71 Wi sHAl Abgste & 23t F3d o2, frolr] ol %
o] F Ad g3t g =Ho] B} £33 + E3HE} vl ZvH(Gunderson & Levine, 2011; Levine
et al,, 2010; Mix et al., 2012). 12}, frofebe] Fo A& A R I} = ol & AE3te WEe
Fruith JRAx7F & ASRE I (d: Gurgah Ogul & Aktas Arnas, 2021; Susperreguy &
Davis-Kean, 2016), F-2.2] = ©ho] A}-g Wlko| S nX & QR1ES Fofsidl e wgo] A%
g1 9

5 ‘34 Gt G v = 29 g JdAAF vivkre R AR A A A9
(Dearing et al., 2022; Gurgah Ogul & Aktag Arnas, 2022; Thippana et al., 2020; Vandermaas-Peeler
et al., 2009), <8 &-<F(Berkowitz et al., 2021), 3t &EA A2 (HA A, AT, 2014), A

7] (Elliott et al., 2017), 1o} A& 3 (Clements et al., 2021) 5 F 2 29lo] #4 S F1 U}
w3, = IE A5 2 QA E £-7d (Hanner et al., 2019; Hendrix et al., 2019; Thippana et al., 2020),
% 2 2H(Daubert et al., 2018), 2| F A T2 2@ 3], A&, 2019; He et al., 2022; Gurgah
Ogul et al,, 2020) & 37 8919 JgS AHE AFEZ L, o] A" (Thippana et al., 2020),
4 ¥ 52 (Elliott et al.,, 2017; Saxe et al., 1987; Zippert et al., 2019) 5 Ho} Q<Qlo] Y ro] 4
G5l A= YIS AHE AFEe] Ut

a% frote] & B FEo] F R & gl nA e TS A AFES T2 FAY
7% (counting skills)2] g aoll =H-E& S U ThElliott et al., 2017; Saxe et al., 1987; Zippert et
al,, 2019). =A17] 71&-& ¢ Mg olal, & o] ALg3 @7 24164 44] Aol Aoz W
ettt FAH 02, frofe 24|40 ¢ ol A& dRE dFsty] Al Zel Al (Wynn, 1990) A
A3 4 wrojo] oln = oafa] 7tt}(Samecka & Lee, 2009; Wynn, 1990, 1992). =, “3lu ¢} “&~
o] oJn & olafl g H FINLo] A A A el ofu|E LA HH, BE 4xA o] Hojx ok 7]
Y2 & o3| gtth(Le Corre & Carey, 2007; Sarnecka & Lee, 2009; Wynn, 1990, 1992). 44|74, f-ol+=
7H 3 71 el A o] ARl mol ¥ A5AES Tl e & dolE = ddthAY T,
A, 2009; AMEU], GA&, 2006, 3|7, 2009; Susperreguy & Davis-Kean, 2016;
Vandermaas-Peeler et al., 2009). 3+, A 71 & 553 317] Y= FA7] A7 vz o
g & oldlats A ool ol AAE FAete V1w F57H4 27 ¥ tH(Gelman & Meck,
1983). 718, 2717F & JE= A E3] A7) HaliA e rEEFeR 31 ¢ o] EES kg dom
A A& 4 loloF gtk (Gelman & Meck, 1983). WekA, 44 & fols FJjo]l LAY AlES
oz 27 F gle FFoNA FA7o o FE EATHGelman & Meck, 1983).

ol gt frote] FA7| 7l WS FEIF frofo Al AlFdte & Fitol| 4 nA= AL

80



4M sole] 2M7| 7121 ofofuiel £ tho] AFR: S0} £ hof Alel oipiED

2 BT FAAOR, 2~4A] Ffrotet RRO FAV] &5 A, ofA WS TE3IA AlA
b 4 ol w48 A% WE fobel ofviy “ull AERE A2 Aol B, oA T
AloJoprel Zro] frole] o7/ & Fv LeE Bol drh(Saxe et al, 1987). §HH, 4]

S8 fote] RRES ok B A AP FA7] L Pl dE 4 A
A 83T} (Zippert et al., 2019). Fol- 12 25 3 ko A = ol

= o] %
FA7] 71E0] EEFE FEELS 11 o4 2 F d9o & AF Aleste B2 EAtHEliott

=
=
pu
-

o] Fe] AFELE F RO F wo] Apgo] %0}94 FA7] 71z 98l dEFes Bes AAFEEA
38 ¥ T o] Frotr 7] o Ho} t Sol, gk frot
o FA7] BH AFES UFE AR5 547 %e—ﬁ]% gelske= v 2X 3 glof, froke] FAl7]
theFe A9 AF7E FEstekel 3t 2015). froke] A7
Ao E = & frolol Al Az & T s
3, UEAE geEls F Ut oo ¥ A4+
524§ R4 (Van Dijk et al., 2013)°] 7]Rtslo], frolo] FA7] 7]&o] F R 5 dhoj
of Jgg nA & I 7] JAE HFs A ) 953 44543 Zd(a dynamic model
of mutual adaptation)<> 7 Ql-fro} A5 285 A1 Tl ¥stn FFE vA = frofe] o
&3}, foto] ol whgate] HAg v AE Al Fstn Lol S vA= Al JEo] &
dglo]l dojy= g o2 Erh(Van Dijk et al., 2013; van Geert & Steenbeek, 2005). ©| & FE-
ol & walo] A &otH, F-E-frof & 3= ool Al A & £ AlFst= dAd, 18
g dQle] Whg-g ol ZBolE fopt BF A 98 gt OﬂT——E £, frobe ARl 4171
=S 7 @] AHgolgte 5oz =la oy = o] Bkgste] frofol Al A & o
o & AHE-E F Ut F, oMYl § o] Abgo] frote] FAY] Vs S W A oA,
frofbel 4 o] Atgo] a3t mMiNdEE & sheAdo] st ol rheAd S AR stE Bt
TAAQN A= Y= 2o
HA, frol7b AEste 4 @ol= frote] FA7] 71wl o3l d&Fe Hevte AFEA AT A
TH(Batchelor et al., 2015; DePascale et al., 2021). Gelman®} Meck(1983)°] WEWH FAH|7] 7]& 9|
et fFoldF 5 u] 71 ¢ wo] HES B Mg Ao g FAX S § 3lo] 4 o] w3l HE
}wE 5 otk AR, folEE FA7 14E w5 AEA 5 el Age] Fksn
(Baroody, 1987), & s3] =55 AfrEo] Foll 7H4, &, Ak s, Azt @, vo] 59
o A Frof] T3 o3 E ApdA o 2 o] Al&3TH(DePascale et al., 2021). B3k, HFE=A] S0
TAE 71€d ot gle A Fold adE BAE o], F 580 & olsdTFE 2
2 Fo FE 7] gola F ol E A3 1S BEA}STh(Batchelor et al., 2015; DePascale et
al., 2021). 74, FA17] 7]%01 e frold s F dol 553 Ui g A o r P4 e
I A et Jfl‘ H S AR o s BAZ THA, moloh 2 A FEelA A2
2 F ©olE Atgst= ¥ ]’ =
g gl AT U;} WHoolmy-frol FEAEolA frofe] & wo] AR ojmy o
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o] Algo J3S X ti(Levine et al., 2010; Lombardi & Dearing, 2021; Sokolov, 1993;
Tamis-LeMonda et al., 2012). 732 0. & §o}9] = o] A& ¥ E= o7} folste] szt
Sl HE& A7) (group size)S AFFE Wxo FHZAHQ &S X (Lombardi & Dearing,
2021), 88 &E T FE folrt AHgste 7 #Y o3 & iz F A o] yEhdt
(Young-Loveridge, 1996). A5 1471956 3071 L7bA] 47 Lt} 71 & w&al frobet ofmy
Af2E FeAES BES Levine 520100 % frobeh ojmy o] 4= who] w3} oF 3hof] A g
o] g LA vt Utk 53], frote] § who] AME2 FF R} frol ko] Fof did tis)
2 o]ojA] a(Levine et al, 2010), frokete] el oMU s frolo] walE WEst= 74 ol
21 t}(Sokolov, 1993; Tamis-LeMonda et al., 2012). = ZA ¥}, Tamis-LeMonda 5(2012)°] 2% o}
R ZE gt A fobrt AbEShe Thol § 83 B EIF ALt ol /3 gholl F Al #RA
o] ittt FaH, Folrf ol 4 Tol & RIME] AgEhH B EE folr} AFEE = o
& REESHAY o] & & #¥ i3t R olojurt F ol & HIMSH AHgste o R Helth

ode]l nFE utFo 2 & AFe frote] FAV] 71ET A3 Fold el frobet o
Yo 4 ©ho] A8 7te] #AE ERlsta, frote] FA7] 7lso] fole] ¢ wol AMES miAR
oAyl 4 o] Algol] JFE FeAE HTstuAl @) ol & F3l B& FFoA dojye
frob-Ad 9l T 4 Tt A el frote] S Flsta B9 AAME S E=&taiA} gttt o] o

e A7EAE e 2o,

il

AFEA L frote] FA7] 1%, ol F fobel 5 wol AHg, ol F olrue] = wol A}
§ ol olma Balo] v

AFEA 2. frobe] £A7] 7163} Ho] F olriue] & wo] Atge] BAZ B F fobel
& wol Abgol wASHET}

P2 w44 frol 287 150 o YAt A& A IS vlel o], 4= F
2t7F b= Al7IQL A ol B frof Fte ¢ wol & AMEe ¢ HErt
Eivb= Al7leo]7] wiel Ao AR o2 A AT EE 27 = G*Power 3.1.9.4
(Faul et al., 2007)°1 4 &3} 27](f%) 0.30, 2] 25 005, B3 0.80, =29l 2749 48 o=
ARY B fal 2o Hacte] AR & AES A73B6™)<, frok-omy 36%
of Eo] A& TFEsy M/ aTE HSe 43P A (Ensor & Hughes, 2005), 18] 1 A
Fxte] &g 7he A (10~15%)S neldl 2oz A g. B2 Tio] F45 B T30
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frefote, ghatel wetA = SHH S}
& FrAstE ™ H 4 50 o] A7) A 5, 2010). 28U, o}
= AL A 5HRAY Fok AT F9 H]gil 15~1 : 20°] wbA 3 ol 2k
AR APtz (HY S 5, 2010; Field et al, 2012) ¥ AFolA & 42 9] folet 2 oy E
AFudez et

# e
&

o]

ol

il
g
rlr

0

o

ATFFAAA B3 Fabgr et A, iAol AFsle FRES] 284 Sof 74, g
3 oo FA Lol P EAS AANTOZHA o] Folftt. RYEAS By AdH oz o
gal 2 BHoA F, AFAZFE AT #&] A €3 Ao AT oo AW FoE

AFsta, BEA7t ol g obollA TE XA T EEge] AU fle Aol gl Al
sttt Aol Fogh BE frob- R o] HF A 23 EHUL, o]lEL HHE T/RS
AT A Fo] AFeta AT A3 ot A dY 2194 5%, 949 B e
48~59/0 =2 H D 5545701 L (SD = 3.43)°] Ut}

2. f=7

1) Fo-oimH Ap=0l8 =

9l 7+-2 Elliott 5(2017)0] AF&-3F Holzhe Fua] folet oqumy} Zu|o] wat Ho] A9}
E S AFEA A9 F J=s A H FAARJ] FEVIEE v 2k 3A, ¥
AIAR 4= g58 Eolite AlFsty Fofl g eyt Qlgjd oz Hold & floenz Fo
gt A& s RIEr} RIEEE $5 A9 aE 73 & F de solite s 43
Aok =4, okl AU E & @59 7oA FJA & F e TRY solder FASIH
d & E°], Elliott 5(2017)8] AFoA A" T 37 Bl FHo A &3] AL&EA] &7]
o] UF EEo= dAsidt. o A3 HE dFdE =92 £ 17 2o

2) 7oL TAZ| 718 BE &

44 Frolel A7l 71€S =%317] ¢8l Stanford Early School Achievement Test: SESAT
(Psychological Corporation, 1989)E ©] 71 & (1995)0] 474 -H 3 Z= oA U3 2gh-S AL83519]
Th SESAT= F 8t obFe] o, A, 84 e85 & TFHeE Yot 23t A4 =
2, 784 58 34 £39 3= A= A5 AL(Klein, 1979) V] H T obFe 913
2 =7 Tz gy ﬂ7}0ﬂ AH&-9 BE 9JTh(el: Fuchs et al., 2001). £3], 3+
e 0, £ 4, 1 G o3, B Y 52 gekeht 4079
29 Boz FA960 i, 2 Fol2 Aol Agol Yk HIE n2E A7
= 3% TS Abgssith &, 67H°ﬂ/\1 10707441 & B 28] Ao IS st 7+
e EﬂéE'é‘P—t— 24, 221 F /K BRe AFRel tal 242 AFE Aojof e Baw
5 A1 2 Agsin. 2 2Rl E el 1ol Folgen, nAEe A= o
A 42 ﬂlAlé}Cﬂ(oi] 2o] 8,9, 107 Sl 2o PR 127) A E Q2 447171
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tlo

STEAG AdAA TN o] axlots B glo] FoI3l AbeE Al=S A o P 11.88
HA gl FAZIE & ¢ AR A2 T, 1993), 4Alote] AT 3 it sH v

HEAE AH o2 THAA o] FAIZ F gle A Aith= A (Gelman & Meck, 1983)
S ne @ o, B AFdA AEE AT 3EFS aH ol AV ZES AEE £ 90 E He
2 FaE A
E . A7ET
TE
‘ o tEglo| elm Az B PSSl
2 op7| 22| £ole 2 4 ‘—rXI7H 2
A, o|otsl
I oO|& A o] i |
SR ol = 2l CiAd 74, ot 1:o'4._ of7| d#,
H|H, ZoiX|, HH &
= 29 g, ZEL, 20|, 7|2l &
o= AIHOo{X|= etml TOf $HF Eo
oboieil xiRE0lS 24 2 o2 IOl S, ATk T S
ié:%[?ﬂl— OI:XHQI' J—I'E, l:IA|, = S
Az XASAt 03] Mzo| 2 XtZAt
HE £ 02 Mzo] 4R =58
X = ol A} RIL}ZF A E
Alxc,"_l_é:ol 7|‘KI' |_O| AT 7:”|_EH, c>|_|'1:| =4 9"—,
HIZ = 2|

E L

SESAT(Psychologi &% 1: F &79 Al=20| cisf 22 74+
-cal Corporation, Mojol st= 2EH (AR x7HQ} "iLbL) yIlRTL
1989)2 Q= J7e HIloA F7))

Fob F=M7| 7|1& BN =7 0|7|8(1995)0]

S BAst TR0

ol oo
AE ZES AS

2 2, 3: g 7KK AM=9| JHE Mlofot
= 2R 974, 3 77H)

o] Aol RE A e ) RBE| $91& Wskth ARSI 2010 42 2L 8 9

5, frobsh olmu ol 4 B, frobe] A A hr B 1kel By

2 zAbete Boh 2 Ao AR o] FfAT 9 Ykl Aol AW Fole] 452
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% 2
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AN oz AR5 S AP o,
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WA, AfEe] ol B 15% FEst 225k PAR £AE Fohuu, A, rde
Y22 ol /4 el 289 Wl w0l BES AT A4t A2 Ak o, 7]
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B Arke F 108 J= hasHsden, O 3 F 171 NS ZHE o 209 AHe o
2-3%0]9ith AFAE folollAl AP B FPAE HAFWA BEAS gojFa(e: o] F
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A
28 ol ADAY), frobl e WAL S5 fobe 9

oA WA 7} 97 o =
2 AAAY dolz Raan, ATAE o8 SRISAd A=A YA, 4 5 A
bR A 9 AT el B AT ST 2 ATlA AR B b S

I
ofsta, Aol ek AW, sl wAl, Fok-omy Af=ol, A7 71 AAL Fel 3 A
FRAA} B AT 2 st d <F 3040 AaF T
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2) 7Ot {7} ALESE = Eto FE

frotbet ojuye] ¢ ol AL W& AEst7] 98, WA frol-olmy Aol el A
frotel ofm) o] el U &5 AAeta WA, HARRLR A & Tl & FE3ATh Tl 75
(cardinal number)= & ol 23 A& %S YEY P (Orantia et al., 2022), 4] 5=(ordinal
number, FH)E AU LD S YEFIATH(Gerofsky, 2015). Zojol|lA = Tol& FAF ) dlF
s, Ak AFE S FEFolu did e A& YEl e FALR(E7IA F, 2019), 715 E WEY
= 71 EFA AFE Ul = AFARR UR A, o] 52 THA] oj o] afro] AE Tt ghato
Algl7tel whet ‘/1r“4‘:]r(°]°1§ n.d.). |l w}ﬂ} Al e Aol AAARE BHHA 7S
el = 71 &2FALSE A4S YE = HTA}E FZsta, ol & A afro] ALl st =,
A, AA, =4, A3 gzto] Al &, ol, 4k AY, Alol, ArhE E/FFATH FAF <ol
4R E el = 2 A, ey Aikel: datth 2 vlae: 2o, gthE JElle F
HAH oI EL ZG N FolA Al Qs
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Z1E=EA 9 AQl 171"% 3}9]1 3} = Pearson ‘g TEA S AFESFA T frobe] A7
el D}Oi AL ZEe] BAE frole] 4 ©@o] Age] misfet=R] = S

model 45 &3] X359}
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m. 23 9 34
1. O{{LIQ} ROI2| &= CHOf AFR HIZ, RO0I M7 71& EH$O| J7|2EH I A2

el ko] A &l AdA, VleEAE AME dyde & 29 Zh

E 2. &9 el IS (N=42)
T M SD Zagt Hoizt SR Az =1
ofo{u| == chof Bl 14.14 14.72 0 67 9 1.74 3.33
7O} &= thof "iE 10.36 11.99 0 55 6 2.18 4.84
7Ot FA7| 71 B 1.07 0.95 0 3 1 0.58 0.48
3E 20 AAIR vpe} o], frole} ojmy BE 1089 AfEe] T ¢ dolE o g |
AEEA ge ASRE S0 o % AHeT 9N 3RS AQAI vehget ofnlU s e

ol & H 14.143](SD = 14.72), FroFES H 1 10.363](SD = 11.99) A&t} 3HH
M7l 71 Agde Ha 1.078(SD = 09522, FHH HlEe 18] 17882 71 Bk

137, 2% 8%, 33 49 o= yehy A 53E HolA sk

frope

r
= A

H
o

I 3. F cho] R AR gz % W of
T2 T o 7 = 8= (%) 10l g4 gz (SD) w3l of
7|24t 435 (100.00) 10.36 (11.99)
ngoiAd 196 ( 45.06) 467 ( 8.51) LHe g Alolo}
SHAtOIAI 239 ( 54.94) 5.69 ( 7.31) ] @ed2lelu|ct
FOF AlEAL 0 ( 0.00) 0.00 ( 0.00)
IRO{AE 0 ( 0.00) 0.00 ( 0.00) S
SHAtOIAI 0 ( 0.00) 0.00 ( 0.00) S
A 435 (100.00) 10.36 (11.99)
7|24t 593 ( 99.83) 14.12 (14.70)
DROAE 182 ( 30.64) 4.33 ( 5.21) oA M 7 FMRS
RN G K] 411 ( 69.19) 9.79 (13.10) ‘AeEy T 2lolo2?”
ofo{u] AlTAb 1( 0.17) 0.02 ( 0.15)
IROAHE 1(C 0.17) 0.02 ( 0.15) T HM= 0|A Mot
SERtO{ A 0 ( 0.00) 0.00 ( 0.00) )
A 594 (100.00) 14.22 (14.71)
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3& okt oy ol F dho] AMES § To] fREE AW E A3E vehdnh WA, frot
10.36§1 (8D = 11.99)9] 7| EFALE AHESEA AL, 15 Ao AIG-S H 1t 4.673], dAlol )
5.693] AHE-EFATE frobe] A AL ARG UERA] 3tth theo®, oy 7]
2 Y7 14.123](SD = 14.70) AH&-3+0 1, 2% Aol AL L 4333], Ao AL L 9.793] A}
Ak A AR T 0.023](SD = 0.15) AH&-38ho], frobst HSzabA Abgo] =& 2,
Yot frol BF AFALET 7] EFAL XA F ol S AFRSA L, T EFAE FelAE
o{

rlo o =5
=

ot
Lol

Rl 2 oo oy nf
ol

ALt @Al AGol BF WM

o, oulUst frobe] & Tol ALg WE, fote] £AY] A& A b FRBAE B
Ak A WL el 2F @ W Y ALk 5 AN 16 A) e

52 % wo] ALE WIEAF BRa(r - 31, p- 049, ofe]je] & wol Abg
32, p= 04). BT, frobe] 5 Wol ALg MET L4 olmy g 4 dol A1g
= .54, p < .001).

2. 7O M| 7=t oL = B0 ARZ2]| EHAI0IM 7O <= THo] ALE2| DH7H=2}

frokel 4171 71%0] frote] & wol A& Fol olriule] 4 o] Abgel] MAE A S
498 Ase et 2o

B 4. ROt F=M7| 7|=0| ROI 5= EHO| ALZol ojR|l= I HE Eut
7= B s.e. t LLCI ULCI
(&= 6.19 2.7 2.29 0.72 11.67
7ot +M7| 7= 3.89" 1.91 2.04 0.04 7.74

F = 4.6 % = .09

WA, E 40l Hol= upel o], frote] 7] 7|ES frofe] 4 wol Abgel frof gt JFS
2l Aog YEISTHB = 3.89, p = .048).

5. 7OI FM7| 7|&, FOF = THo| ALZ0| ofm{L 2] = tho] ALZo|| oix|E I AE 2

T= B s.e. t LLCI ULCI
(=) 5.03 3.10 1.62 -1.24 11.31
7ot =AM7| 7= 2.72 2.16 1.26 -1.64 7.08
FOF = THof Al 0.60™ 0.17 3.51 0.25 0.94
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