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Comparison of the Number Sense for Children aged from 6 to 8

KIM, Jakyoung * KANG, Hyejin® + SEO, Juyoung * JANG, Sungwook -

(Pusan National University + "Kwangju Woman’s University - ‘Donga University * ~ Pusan National University)

Abstract

The purpose of this study is to compare the number sense level of children in terms of age (6, 7, 8
years) and group (normal vs lower 25%). For this purpose, 237 children in two kindergartens and two
elementary schools in A area were tested for the number sense. The number sense test tools consist of 11
factors, 143 items including number recognition, counting, skip counting, quantity discrimination, number
meaning, missing number, number transformation, addition/subtraction, pattern, estimation, and measure. The
results from this study are as follows. First, as a result of analyzing the main effects of age on the total
score of the number senses, there was a difference in the total of the number senses according to age. As
a result of analyzing the main effects of group on the total of the number senses, there was a difference
in the total score of number senses according to groups. As a result of analyzing the interaction effect
between age and group, the interaction effect was significant in the total score of the number sense.
Second, as a result of analyzing the differences in the number sense scores by age, there were significant
differences in the total score and scores of all factors. Third, as a result of analyzing the differences in
the number sense scores by group, there were significant differences in the total score and scores of all
factors. Fourth, as a result of analyzing the differences in the number sense scores by age of the normal
group, there were significant differences in the total score and scores of all factors. As a result of the
post-hoc test to determine the differences among ages, the 7- and the 8-year-old groups were higher than
the 6-year-old group in the quantity discrimination and missing number, and there were no differences
among the ages in the measure. As a result of analyzing the differences in the number sense scores by
age of the lower 25% group, there were significant differences in the total score and scores of all factors.
As a result of the post-hoc test to determine the differences among the ages, the 8-year-old group showed
a higher score than the 6- and the 7-year-old group in skip counting, the 7- and 8-year-old group showed
higher scores than the 6-year-old group in the number recognition, quantity discrimination, pattern, measure,
and estimation. These results show that both the normal group and the lower 25% group increase the
number sense ability according to the increase of age, but the difference is in the number sense score by
the factors. In particular, the lower 25% group tends to be stagnant in the development of the number
sense in several factors, suggesting that early intervention is required for the low-level group.
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<Table 2> Characteristics of Number Sense Tool

ok gl QATEATH 53
i3 Arolie o 22|
7 Aok dideks A 64 657, 7l 607, 8 Factors Number | Time Item
A 1127gol e, AHE Holrt 1234, 040}7]’ Range Limit | Number
11409t number recognition 1~100 30s 30
in order 1~100 - 5
<Table 1> Demographic Information for Participants . one-to-one
counting 1~20 - 4
- - correspondence]
Demographic Variable N %
6 years old 65 | 274 | backward | 1~100 | - 4
Age 7 years old 60 25.3 skip counting 1~30 - 10
8 years old 112 473 quantity discrimination | 1~100 - 10
male 123 51.9 missing number 1~100 - 10
Gender :
female 114 48.1 objects,
Total 237 100 pattern figure, - 10
number
drawing - 10
2 oy measure
TET number meaning 1~100 - 10
2 AT e 6~84 ol &£ FES number transformation | 1~20 - 10
vl al7] 8] Kim et al(2018, in press)©] 7§12k addition and subtraction| 1~10 | 5s/item 20
& =717 AXAETES ALLsth B OAAET estimation 1~100 | Ss/item 10
= =77 gE MEgo o XY 4l =E3dky
R AT, %_L » o (Table 3> Examples of Number Sense Tool
o mgahy BAS el Bl AUsgle
o, A AR A E) 2L e S Laonr__ Do Quetions
gt SolgdT SARGT) A= AD ok E number recognition | Read these numbers aloud.
= o O
g, TAERE, TAHTE) AT A9 e in order Count from one to ten.
= . .
TEOE UERITHKIm et al, 2018, in press) . one-to-one Count circles with your
HA= 9], FAVIEAUR A7), dud 8 correspondence fingers.
o, AFZAZ), Ho A7, _/F%ktgﬁg_, Zroln, backward Count backwards from 5.
HH]—Z_] ‘,_'v: %1 7]’ .(—5]_ 29 /3 B 6H Al _6’]-7] 01 ‘aj’ 'é‘ ;g] Sklp COU.IltiIlg Sklp count from 1 by 2
= = 1189 14383807 A Q oq Nom, quantity discrimination Point yournflilrrlfgérat a larger
o 2= WO DE 22 T EX O
A8 g owsl AL 2% 7 o5 542 Tell me what number should

<Table 2>, 389 o] A= <Table 3>3 Zt}.
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A7} obEolAl QR E AAALEE el ob
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gAY 17, 29 03& Holste] 08 ~143%7+
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= 9% W% AFETh

e

missing number

be in the blank.

pattern

Find the rules, tell me what

picture put in the blank.

measure

Which pencil is longer?

number meaning

Try to place as many blocks

as suggested figures.

number transformation

How many will it be if you

collect two and three?

addition and

Answer addition and

subtraction subtraction problems.
Do not count how many
estimation beads you have, just pick

from the number card.
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<Table 4> Number Sense Total Score by Age and group

Variables Sum of Squares Degree of Freedom Mean Squares F p-Value
Age 96404.380 2 48202.190 320.626 .000
Group 31391.489 1 31391.489 208.807 .000
Age*Group 1697.978 2 848.989 5.647 .004
error 34727.980 231 150.338
Sum 3069294.000 237
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Group 1: normal group, Group2: lower 25% group

[Fig. 11 Number Sense Total Score by Age and

, THE F
7F frejuldk 21082 Ve TH(F=5.6477, p<.01)
7h Al mE w7 T 9 o e
o] Aol
AR mE 24 T 2 a9 Ho A
o] B3 A= <Table 5>9 2t} 423
FH(F=197.20, p<.001)Z FA2(F=74.63, p<.001),

FAZI(F=99.71,  p<.001),  HAA|7]|(F=79.84,
p<001), FHHE(F=7046, p<.001), WRAFL7]
(F=94.03, p<.001), T2 (F=26.83, p<001), =74
(F=10.23, p<.01), F=9|"|(F=182.01, p<.001), &4
3l (F=114.48, p<.001), A3}71(F=167.36, p<.001),
o F(F=40.44, p<.001)2] ZE QaRloA H2u|dt

Group 2ol 7} YERS T
<Table 5> Differences in the Number Sense Scores by Age
Variables | Age | N M SD F Scheffé| Variables | Age | N M SD F Scheffé
6 | 65 2098 | 572 6 | 65| 966 | .76
number | 5o | 335 | 74637 | a<bec | measure | 7 | 60 | 997 | 18 | 1023™ | a<be
recognition
8 | 112 | 29.09 | 3.67 8 | 112 ] 995 | 26
6 | 65 | 635 | 3.03 6 | 65 | 295 | 2.55
. ; wes number "
counting | 7° | 60 | 9.70 | 2.30 | 99.71"™ | a<b<c . 7° | 60 | 645 | 2.98 |182.01™| a<b<c
meaning
8 | 112 | 11.63 | 2.00 8 | 112 | 9.58 | 1.46
i 6 | 65| 89 | 1.79 oumber | 6 | 65 | 525 | 227
P 7| 60 | 245 | 2.68 | 79.84"" | a<b<c [ransformati 7° | 60 | 7.53 | 1.90 |114.48™"| a<b<c
counting
8 | 112 | 598 | 3.17 -on 8 | 112 | 9.44 | 135
quantity 6 | 65| 7.94 | 1.85 addition | 6 | 65 | 752 | 417
discriminati| 7° | 60 | 9.65 | .66 | 70.46™ | a<bc and 7° | 60 | 1153 | 543 [167.36™| a<b<c
-on g [112] 992 | 59 subtraction| gc | 112 | 1855 | 2.88
o 6 | 65 | 3.97 | 345 6 | 65| 7.06 | 1.74
missing b - L b
7° | 60 | 7.98 | 2.82 | 94.03™ | a<b<c |estimation| 7° | 60 | 8.48 | 1.31 | 40.44™ | a<b<c
number
8 | 112 ] 946 | 1.71 8 | 112 ] 9.15 | 1.43
6 | 65 | 595 | 1.90 6 | 65 | 7854|2191
pattern | 7° | 60 | 7.13 | 1.75 | 26.83"" |a<b<c | Total 7° | 60 |107.40| 17.19 |197.20™ | a<b<c
8 | 112 ] 7.83 | 141 8 | 112 |130.58| 12.87
wix <001,
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<Table 6> Differences in the Number Sense Scores between the Lower 25% Group and the Normal
Group

Variables Group N| M SD T Variables Group N| M | SD T

number less than 25%| 60 |22.65| 7.30 483" less than 25%| 60 | 9.67 | .73 286"

recognition | normal | 177|27.42] 398 | fmeasure normal | 177] 994 | 30 |

" less than 25%| 60 | 7.58 | 3.84 599" number less than 25%| 60 | 5.38 | 2.96 3.85™
counting normal | 1771041 | 2.68 | meaning normal | 177] 7.51 | 1.99 | ™
skip less than 25%| 60 | 1.40 | 1.95 830" number less than 25%| 60 | 6.00 | 6.35 5.90™
counting normal 177 | 447 | 3.60 | transformation normal 177 8.42 | 5.81 |
quantity | less than 25%| 60 | 8.62 | 2.06 335 | addition/ less than 25%| 60 | 10.50 | 6.35 1.00°
discrimination|  normal 177] 954 | 97 | subtraction normal 177 | 14.85 | 5.81 |
missing ~ [less than 25%| 60 | 530 | 420 | _ ... I less than 25%| 60 | 7.85 [ 173 | ..
number normal | 177 835 | 277 |26 | estmation normal | 17| 8.60 | 1.68 | >°
less than 25% | 60 | 5.73 | 2.03 s less than 25% | 60 | 90.68 [29.86 -
pattern normal | 177 7.62 | 146 | % Total normal | 177 |117.14]23.20] %
¥ p < .01, ¥** p < .001.

AT 1 ApolE dotry] fE AFRHATE A 8 AFe] AolE vlud A= <Table 7> 2
Algt A, 1A, AT Hol A, Wy o EA AV, FH(F=263.54, p<001)¥ 114
71, Tt3, Foul, AR, A7), ool E  (F=78.17, p<.001), SA171(F=102.57, p<.001), o]
SAIZF 7 =2 AEE UEM L, o R 74l AlZ|(F=104.28, p<.001), HHE(F=67.29, p<.001),
64 o)tk o, FRHEY SHoME 74 wEISFYET)(F=89.49,  p<001), A (F=2031,
o} A7} 6dlRTE A YERR o™, 7AIeE 84l p<001), FHF=3.07, p<05), FvI(F=162.53,
Zroll= zpo]7F vreEbEA] oFSk p<001), AR (F=135.65, p<001), A3}7]

L]— @%(OE]‘?}@% Vs ‘Q’J%% ] ]_ ;S%)oﬂ (F:16263, p<001), oi%(F:2565, p<001)94 E‘E‘

= 277 29w gol 79_/;_0,] 2ol QI frolmgh 2po] 7} vrERE T

Zeke] wa k7 27 9 gold Lol x} A% ZF ApolE dotry] 98 *]’—?Z:qr = A

= A~ I~
o1F HLH ATt <Table 6>3} 2tk sy, 1T A FUAA AL Ao, T,
_ LA B Al sl7 2 o] & 2} =
(=625, p<001)F 1A (=483, p<oon), = 1 B 8L, Al efseln e 8‘1]7 b &
o M= w L0 Z=0]9]
A7V (=529, p<001), FIMA(=830, p<ol), 5= © A= HERNL THres 74 64 el
st Sk wiRld M=
FHR(=335 p<01), BRFY7)(=526, p<00D),  © T; A, HP;TJI ol A= 7*113} 8417} 6

- - T ) o 4 = z}o

T2 (=-6.60, p<.001), S8 (:=-2.86, p<.05), F2J"] HES FA RS2 R, A% 84 Tels Al

o}ol ZR A= I8 7} zlo
(=-3.85, p<.001), FAEs (=590, p<.001), A3} b A @ SN A8 2 Al
o]—ol-

71490, p<.001), o A(=296, p<onye] m= g  TEHHA LR ]

QoA Qurldo] Ml 25 ofak Pumeh 0 2% AW G WE T T
_ Qo A2 ol= w T Ay

oJvlsA A Lhebgeh £ T Aol nlag Ak <Table 8

o BAAN FH(F=105.10, p<.001)3} F

2t el ulA o ske % Atk o=

D}‘. d\_e(ax_;jx_ \& O]‘-A 25% }j ) 4 o]&‘(F::z,o_B’ p<.001), 4\‘/‘1]7](17:36.36, p<.001),

2 2717 =2 gl 9ol X‘]" o
of e sS4 A 2d e Aol HolAZ7I(F=9.92, p<.001), SZFHHE(F=2839,
AN e] Aol mE a7 TH 9 el

p<.001),

- 941 -

w2 59 7] (F=47 29,

p<.001),

it



MFY - TS

(F=15.61, p<001), SHF=8.51, p<0l), Ful  3F7|(F=53.79, p<.001), o] H(F=19.48, p<.001)S] &
(F=69.73, p<.001), SHAJE8)|(F=4829, p<.001), A & Q9o F2u]3t xfo]7} vpebwtt)

<Table 7> Differences in the Number Sense Scores by Age of the Normal Group

Variables |Age | N M SD F |Schefté| Variables | Age | N M SD F |Scheffé
nurber 62 48 | 23.21 | 4.64 62 48 | 9.89 | .51 }
recognition 7° | 45 | 27.51 | 2.89 | 78.17™ |a<b<c | measure | 7° | 45 | 998 | .15 | 3.07 -
8° | 84 | 29.79 | 1.05 8 | 84 | 998 | .15
6" | 48 | 735 | 279 6" | 48 | 344 | 276
. 5 . number 5 .
counting | 7° | 45 | 10.56 | 1.77 |102.57™" | a<b<c meaning 7° | 45 | 744 | 2.63 |162.537| a<b<c
8° | 84 | 12.08 | .92 8 | 84 | 987 | M3
, 6" | 48 | 1.17 | 2.00 number | 6 | 48 | 6.10 | 1.89
mﬁ&g f 45 | 293 | 2.90 |104.28"|a<b<c [transformati| 7" | 45 | 827 | 130 |135.65"|a<b<c
8 | 84 | 7.18 | 241 -on 8 | 84 | 982 | .58
quantity 6" | 48 | 850 | 1.34 addition 6 48 8.44 4.40
discriminati-| 7° | 45 | 982 | 44 |6729"" |a<be | and 7° | 45 | 1313 | 496 |162.63""|a<b<c
on 8 | 84 | 9.99 | .11 subtraction| 8° | 84 | 19.44 | 1.00
. 6" | 48 | 517 | 3.21 6" | 48 | 740 | 1.66
missing 5 . N 5
number 7 45 1 9.02 | 1.91 |89.49 a<b,c | estimation | 7 45 8.53 1.31 | 25.65  |a<b<c
8° | 84 | 9.81 | .50 8 | 84 | 932 | 147
6" | 48 | 6.69 | 1.45 6" | 48 | 8731 | 1830
pattern | 7° | 45 | 7.51 | 1.52 {20317 |a<b<c | Total 7° | 45 | 11471 | 12,50 |263.54™"| a<b<c
8° | 84 | 820 | 1.12 8° | 84 | 13548 | 3.28

* p < .05, *¥* p < .001

<Table 8> Differences in the Number Sense Scores by Age of the Lower 25% Group

Variables |Age| N M SD F |Schefté| Variables | Age | N M SD F |Scheffé
nurmber eb 17 | 14.71 | 329 6b 17 | 912 | 1.05 B
recognition 7° | 15 [ 23.53 | 2.90 {30.13™" | a<b,c | measure | 7° | 15 | 993 | 26 | 851" |a<byc
8° | 28 | 27.00 | 6.76 8 | 28 | 986 | 45
6 | 17 | 3.53 | 1.59 b 6 | 17 | 159 | 94
counting | 7° | 15 | 7.13 | 1.77 |3636™ |a<b<c | ™% [T 15 | 347 | 177 |69.73" |a<b<c
& | 28 | 1029 | 3.32 MEAMNE e T8 | 871 | 2.67
, 6 |17 | 12 | 33 number | 6 | 17 | 2.82 | 1.29
coﬂgng 7° 115 | 1.00 | 85 | 992" |ab<c |transformatil 7 | 15 | 533 | 1.72 |4829™" |a<b<c
8 | 28 | 2.39 | 2.39 -on 8 | 28 | 829 | 2.14
quantity 6" | 17 | 635 | 2.20 addition 6" 17 4.94 1.85
discriminati-| 7° | 15 | 9.13 | 92 |2839™ |a<bc | and 77 |15 | 673 | 371 |53.79™ |a<b<c
on g8 | 28 | 9.71 | 1.15 subtraction| 8 | 28 | 10.89 | 4.61
missing 62 17 | 59 | .87 . 62 17 | 612 | 165
number. || 15 | 487 | 2.88 |47.29™ |a<b<c [estimation | 7° | 15 | 833 | 134 | 19487 |a<he
8 | 28 | 839 | 3.12 8 | 28 | 864 | 1.62
6 | 17 | 3.88 | 145 6 | 17 | 5376 | 7.26
pattern | 7° | 15 | 6.00 | 1.96 |15.617 | a<b,c Total 7° | 15 | 8547 | 822 [105.107"|a<b<c
8° | 28 | 6.71 | 1.60 8° | 28 | 115.89 | 18.69
*¥* p < .01
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