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4 ZZ(number sense)2 5 i 7t
UEtU= 271¢ ¥AE olslishe 52

s &F59] ko] H= Q% 7]
(Dehaene, 2011). 47} Yehj=

g olal glole 48 A 4 g1, 2o 21 A
g w4 glon), gkt At s
2 gk olg Eof 529 Wy 2Alz 5] UG
A 27} 57} 280} Scie 24e ofsistL, 5ol
o] AL 49} 38 A Qlojof Fck EFF 4
2 =

12 ob&9o] £7] IR
gt x| molch. tj2fAoa 3-649] o
MRS 25, 7-84] obg2 1007HX]9] 5
Al oF&-2 1,00071x19] 45, 10A] o]de] ofg-&
10,000 o%fe] £5 L olsig 4 A=AE &
Asto ax 9lx] wdo] A o]2o]X|1 QA=

%E}(Slegler 2016).
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291 37]E H|ushk=s IA|(symbolic number
2Ate aAUR widste 3
(number ordering), 49 37|15 $Ad0f LHE}
U= 1}A|(numberline estimation) SofAl 7]&

v oAl #0]9 A= k(accuracy)et ¥R &
(response time)& wAlsto] ofFo] & TZhs &
Aotal QItHDe Smedt et al.,, 2009; Halberda
et al., 2008; Lyons & Beilock, 2011; Siegler &
Opfer, 2003).

B AP 4
T+ &=, AN FA(numberline estimation, ©]s}
NLE) |2 olald &Sshw 125hd sl
4 U7te ohuuat sgick NLE mAls A

Zol3l 27l RIS 2AM Aol BAISP
(number-to-position) sh= IA|ZA], 7} UE
U= A I 7|(numerical magnitude)S 37t
Aot Fesl EASIAEA AL Fol & 2

Ask 4 QIti(Siegler & Opfer, 2003).
Ifleg ozl ALY £AM A ARl HXIL
F% #R19 Aolg UE= QXHPAE:
Percentage of absolute error)= t7ro] A
se Uehle Ame, A 9xlel 34 ¢A]
= wjolo] WAML, A 7H7to] AlA __H__}\]"(mental
Uehje xme, ofgo] &
7 g AqtoflA s o8& AL § EJr(Slegler &
Booth, 2004).
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sfele] e Folxl AS 2R Ao ®ASH] o
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ol T Ao Fee 988 @ 4+ At SRR X 87 BK
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2 @7 BAsty, 25w 1.280d SH¥E0]  £FES 1LHsto(Siegler, 2016) &=-5stuw 1,25F
NLE HHols AR BAlsIRRE 24aigirt.  @g A iartz stk Mg ax) &5
2 AollA AmE ALl A BAlE ohgy  shwo] 1shd 479%(cishAy 159, B 9 7114,
2t SD=.32), 28h4d 349(cistAl 119, 3 ub 8.22
Al SD=.27)0] A+toll Hofstitt. AoiAt B2
o BH 1. 123hd sPiSel & 77t AEts V1w 2 vl 299198 S92 o), oorhs
ol Aot S=71? @ QI3o] 1) ASstu Euo]x] - Latel TPIEA
. 2) Y7 AXE, 3) offE AAEo] ZAE
AT 2M 2 1280 S0 > WA A B 1 W A AR F32 AAE Bl o|2ojF. &
gl Aok =7t Rool A ol AN Eefd A Holxo)
Eog(2021d 78 7|1%) A

o o
@+ =H 3. *K‘L FRA ZABIES Hsll sPY &, Sl 7P HlE2 50.6%, 7HgollA
1,257 3} = HA7L? 2 18] o]y ApA9] ot FHE A|kshs BHIE2

"] 49.4%%

=2
o A
= .
Aing w73 54 84 AW, oo me
1

E‘]—' 7]— LY o
gto] gofat Atelt goIcHE 1 A1w),
1. Y Vg 24 §4(20214 7E JIE, %)
Characteristics Responses 1shA(N=47)  28HA(N=34) P D
grglo 51.1 50.0
orto] 714 = ol 95
grgio] opd 489 50.0
79)5HK] 4& 19.1 17.6
124 1-23 27.7 41.2
PO A 48} FRAE e 1 3.91 271
1249 3-53] 36.2 17.6
stz 19 17.0 23.5
Rofstx] ok 42.6 58.8
A5F TH2 Aby-Q AF LAJIZF o]gt 21.3 8.8
28 1} hj-? o 13+ 0] 463 201
(¥4 H4) 1-2A17F 21.3 26.5
2A1ZL ol 14.9 5.9
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HRET
2R 27 1A|(Numberline estimation task)
40 =27]0f| digt olshet o5 SAlAof UER
AR E4S 5YY & 9t NE HA12 A8
sloict. 0t @At TR 8t weay JlEoR 1
=

. 2shde A At
WA WD AT

o Atolsk= Ae aefsto] 1shd2 0-100 NLE
WARE g5k, 25hd 00, 0-1000 <=

al -1
= NLE 212 Sholelc), S8el & dpole
F(Zoom) A FHs]e] %Aﬂ% =5 e
od

e. js Ao

A BolN g AisY Aqele] ohfol wt )
ol AR (L ER-51Y, HAIT-16%, Hl2e-14
Y2 NLE i eysiaict
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46

= Als]

= A3 xRz 22702, 3, 5, 8, 12, 17, 21, 26,
34, 39, 42, 46, 54, 58, 61, 67, 73, 78, 82, 89,
92. 97)°] LAt= AMR35IIC} Siegler & Opfer
(2003) At} FASHAl APk =08 =He] M
HZ =o[7] #all 30 ujgte] WHejo] = RAME
87] Tt mAsIeITh. 0-1000 NLEOJAL A& 2
A2 371(100, 400, 900)°] xAME, A¥E A=
2471(6, 18, 59, 97, 123, 165, 211, 239, 344,
383, 420, 458, 542, 580, 617, 656, 761, 789,
835, 876, 903, 941, 982, 994)9] ==A}= Al&5}
Rt oA 0-100 NLEOA Agsh 53t o|f=
300 olgte} wejol = AME 871 o mA]sH
ot} A &3 order effect)= 9x|517] 5l Al
ol AFEHE A2 A9 A= =0
237 o2 A AAI= AT
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23519t o2 Sof 0-1000 NLEOJA AAIE £
Ab 6170] 7FK1 &0 F7]E UE= AAe=
5800 siigste A 2gH B¢ FEAL W
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o
Zrol 00f] 7PHe42, ZolAl SRt &A1 AR Al
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B2 AR B SRS 9 FoIR 2R
SR A AR 9IRleh e SRl A A
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1
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2ro] sheh Alo|2 vlmsioct RE A

SPSS 27.0 =2 7212 ARttt

& Uz s

spdol wep 4 42t ato] Aol UEAlE
AFel] A% SYEE 94 2w 1shdw 2
o] 0-100 NLE Fgoxt S75os gofr
xol7t QU9irt, (79)=2.85, p=.006. 18hde: 23hd

weh ®a FAQA ol =UTHMs=7.72 vs.
5.89, SDs=3.4 vs. 2.3). F7A0 g2 AN HO

o wet 5 742t EEo] Aot YdEAlE AS

a
s7] gisl AANBPRAL ANG Al 28

o] 0-100 NLEQ} 0-1000 NLEQ] ZA Q&b
EAH oz Qolgt Rlol7} AT}, A1.33)=16.76,
p<001, 77,=.337. 280 WP ZAQAL e

0-100 NLE IHAjoflA] 0-1000 NLE ZtR|BC} So
ChHMs=5.89 vs. 10.02, SDs=2.3 vs. 6.8). & &hd

=

+ 22 N A
g ZAx

stad & A7 A w7 2 E%E
4 Q= 2dS A7) Q8)], NLEo]| Fojxl 5:A1e}
(actual magnitude) siEd AIS £A1A o BAISH
A1dE(median estimate) Y2Asto] F WHelo]
AE Ueill= AR es IHH2E 2 ). ol
oz & Helof gy ¥ mols sl Ade]
HeAw 2asjeAs 27 AAlsta, AHEd
2795 = vlustint. 2 200 AAE At
Ho] L& AuoA AP HEA S SolA AHEd
AAS ol 29l RS oA =5 A4

A% Zhuct =7 UERFCH1ER 0-100 NLE:.990
vs. .822, 284 0-100 NLE:.994 vs. .816, 284

0-1000 NLE:.992 vs. .759). E¥3] 25hd slrjo]
=2 4 747F JEgrl, 0-100 NLE Ay 2o

R4 7127](slope) oAl 18hdRTt o 10] 712

/= T
o A A [e) o A AN |
o] werE AN WO} H2A2 20 37| 7| Lot ANeIME e 947 vs. 881)
=2 AN 11 =] S
2 Alo] BASHE BTt Rl
100 P 100 P 1000 P
P . e
‘e .
75 75 750
$ $ :
£ £ £
2 50 8 50 2 500
é y=0.881x +3.76 2 y=0.947x + 0.64 é y=0.901x + 43.62
2 R?=0.990 g R*=0.994 g R?=0.992
y =21.891In(x) - 30.43 y = 23.408In(x) - 35.70 ¥ = 199.58In(x) - 652.45
2 R?=0.822 25 R2=0.816 250 R=0.759
0 0 Dbl
0 25 50 100 [ 25 50 75 100 0 250 500 750 1000
Acutual magnitude Acutual magnitude Acutual magnitude
15t 0-100 Numberline estimation 23} 0-100 Numberline estimation 2%t 0-1000 Numberline estimation
a7l 2. 184 0-100(&%), 28 0-1007F=2E), 29t 0-1000(2E%) &M FE(NLE) TtM| ZAnp AFE,
M 2, 239 2. o5 stlo| Sox| glo| Zool|l =52 F= AS UY| fls ol ot SLzk(Median)
2 yHTE AMSE. tAMeE FEAIE FM2(y=x)2 FOIF Ao £2M o X /AX|E ofo|F.
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Qg At o AIAIE 27]9] SAHIT. 580VS 4RI EAIS)
shaE 4 47 A goll K8 U3 dere 2ot

H Ao A& FAt 7] fls SdEo] ARERE 2AIEHA
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NLE A QX}, Ms=7.12 vs. 19.44, SDs=4.5 vs. ©of At 39] ¢JX|E A= AZFoA 18hd2 08H
3.7, 432)=7.00, p<.001). IR 5 A71E 7} ool AMR-SIIRITH44.7%),
QOoFstH, 12 . 7)o Ay nT ZAsly,  28hA90] AL ¥]L-L 26.5%0] AT 1 9 Aul
A ZHo] 209 RAMCG 1,281d9] sHJe] Moz Ishd 2°¢Ld°ﬂ vl g AL, oheA&
0-100 Ato], 28hd sHAEO] 0-1000 Atolo] 4 ZF o7 AYZSHA, dishy] ojhdty et 22 =%, A
ZF AR B2 9 2 UEL g o5 399 vlEo] =tk i
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~

L

shAdE Ap4le] AfnagE AYshs o A&
=AM = 0| EHsHEHEF qdFe B
th3o2 0-1000 NLEO]| AFEEl FAsHAX 2]

0-
sPise] AlagE metsr] ¢fsh 0-100 NLE 4024 0-100 NLEO| Uehd S4at |ARSH
of AMAld 3702} 5AH3, 54, 82)9t 0-1000 NLE 231d M52 7|5AS auXes & &85
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Examining first and second graders’
number sense acuity and their mental representation

using a numberline estimation task

Soo-hyun Im

Department of Education, Hanyang University/ Professor

Number sense refers to the ability to read numbers and understand numerical magnitudes and their
relations, and is a foundational skill for math learning. This study examined 1% (n=47) and 2™ (n=34)
graders’ number sense acuity and their mental representation and problem-solving strategies using a
numberline estimation (NLE) task. First graders completed the 0-100 NLE task and ond graders
completed both the 0-100 and 0-1000 NLE tasks. Results showed that ond graders are more precise
when representing numbers on the numberline than 1% graders. Additionally, 2nd graders applied more
benchmark-based strategies (e.g., midpoint) in the NLE task than 1% graders. Finally, a linear model
was found to be more suited for depicting the patterns of 1% and ond graders’ numerical estimates in
the 0-100 and 0-1000 NLE tasks than a logarithmic one. Taken together, these findings suggest that as
students grow older, their number sense and problem-solving strategies tend to be increasingly
articulate and that the linearity of their mental representation becomes more obvious. Moreover, the
high precision and linearity of numerical estimates in the current study can be interpreted as
reflecting a positive influence of the transparency of the base-ten number structure in the Korean

language.

Keywords: Number Sense, Numberline Estimation, Numerical Development
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