TR ETT L8 X 20(3) 479-498. Journal of Elementary Mathematics Education in Korea 20(3) 479-498.
2016. 08. 31 August 31. 2016.

Akap Aol THEE ZSebe) 42k o)zl BT

X 2) - RS

N7 A stmsste] g 24 F QAT BEHL 544 Adel B
ATE 25ASE] AT Aol dF 544 ola] AelE EAstm, 1 Aol
g wohAel +¢ AA 8 @A A

KN
g BHoz b FAHOE 25shw 1-53d 2
=

LR 8 S ok 13092 thAoE Az 94 R ARF AR $U AAAE AE
S, 1 A%}E EUE s AT tidel 314 ol A= wAtA. £
A3}, sgEe) A7 94 sEe wghor, Smisteld @ A @ o] o]
FEHE 25Pd A7l $HES ¢ 5 AU AT AR o] nhe Zolzt
913, AlZkgh A7k ste] $hEElE A71Ql 38R oo ST ofEee At
gaol Qo] SUHUT. B4 Aspo] 7 2% woliE Az Ate S8t7

1.4 £

2Bt FoflA 24 goe Fotd AT AA4L & =euln S
Sote] 842 AW S gTol FrejHth NCIMQUOSINE 249 Fa4e
AFSL ATk FAL AFete e FAA oI HRE 12507 Foksh w5
A O Fasel, ol AAAEIA 4 Aedel TS AA) @il
stk 25w 2ot 23 ol thReE HAolE Ao, ¥, Bol, F=, 4
o), 3 B9} c2o] 29 ol HolAu WAAA b A7 Aol ek Az A
e QgAFI AR B QA7) WRe) FEL ZEsmel A33ty] ol el
olst BAY APol WS FRam, AAE ZHAET A%t odW o f 2 A4
NRe Y Ao 2FT & AW, AAE BT 9E Aol AL Adse AL
o7 olssh e aTATHE ulol A 542 FFoltBurny, 2012

2009 /A nSFHAd wE 3 wIAA(SF, 2014a, 2014b, 20140)°l= 18hdelA 3
SazA % 39 Azt Az wele] TAslo] gtk 1shdeldE @ Al @ A 3089
D o] =& EA-AQ2016)09 A =2 5 55 AF4T A,
2) AL 253 a (A 14 2h

3 AL &L AA A



480 g A d - 2§ 4

o it
Ay
>
N
N
K
fd
ol
>
N
e
v
o
fiw)
rlr
pavy
o
10
id)¥
ot
v
Do
10
i
>
rr
>
N
5
>
d
rJ
2o

u)
J ((
b
> 2 %0

z
=cl>]_,_4‘
N
)
ol
5

v
—
ML
ue)
do
1o
>
N
o,
N
W,
>

i)
N

Mo
)
off
1o
>~
=
>,
A
i)
N
e
=
o

ol ¥
Ru

o > 2
>
A
1o w
&
oy
o

N
o

> o o & ooy
XN ooy
LI
o

&

rL

2

X

o rr

fuo—

i, BN

au)

f

o

>

)

4o,

N

s

>

~

o

s, O

2

k%)

&

X

QL

A S [

o

o fEuete] AL Ame] B0, AlZbe] o ¥
eyt 148 Azte FEE AASte] ARt BFe] wjAld
£ B, 2Yn-dA43010+= AAl g7 A= Al A
, AR 2 pEyEl waAels AA S71E AL B
e €A Xdle g ES A4S Bge] ¢le d oy

f
N

9 o
2
>

N of
—
bR

to 2 o 2
0 o>
2
>
[

o
[of

Eh)
tlo
o

>
i)
_ﬂ
A
of
12
rlo
v
i

A9 He e 55 S4E 4l
Aol e A5 IUE glod HAW AE
€ HHel dasith. AAY A 1& Al 7he)Y]
Hel 7hel71d SR o2 glojof k. Al el 13 2Akelel le w 14 2 Fo
27telol Qlom TE EE 88 T 13 24kl e A2 v F
of &th. F AAl R A adlE Yo FARe vEA Yed + gl
S el A5 ARAAES GEAT, A7
< T 12704, 60X ARl 247 e dErt s&Ho ok B A AL,
Bl A ol = w5 00] AR opFEIAA = 00] EASA eFar, HA-EAA A <]
0& A=23 Ao 0= B ovlE Adrh ole ohF sta As}
dellAls g olee /idat dejoinh Eg, dnb <l
ARww, e, e v 54, FE 99 S
Agstth. A Wzt A Erbsska e
gl Stmol AR ol A7
dell= =7stal Fagetoe Sas oy
& FESH sk WS FA Reke AA

ki

-

[-'0

5 :
S 1

> N
o

ol

o Iy

i/

w0 e

> g8 w
S
o8 g L
82 o 2 XN
d
ém& =
o o
- Y
o o
Tz
e
oj
lo
[N
g
r

I
i
M x

rh
o

a2
&
2
3

ot

o

P

Ir

o
X
b

N o
B
rO
N
a3
2
=
Rl

r_g{ O}\‘l_.
Z jQ, Om
X N i fo I N
@ 15
[ TS o
rlj
i
P
A f
ox d
o =
o2
O
o;; at
i
g f
S

of
-

1

2
)
=
=}
=
5
o
&
o
=
=)
o
&
sl
=
(@]
Q
92}
Q
B

o vs
& 7

gl

o213t A Zy Azt 459 ool BFsly #d AFE UE 24 99
43] ml g3t = 9jol A= Piaget(1969)¢] [The Child” s Conception of Time ]
S =2 3to], AZtF AZtel] B AgAHQ SHF FHQA SHY tefsta Y2 FA
o] A7} o] Fojx gk Boulton-Lewiss, Wilss, & Mutch, 1997, Burny, 2012; Friedman,
1978; McMillen & Hernandez, 2008; Kamii & Russell, 2012). 22y =] Azt Alzto
w3 A7e S xFF AT Qo 2gE = Aol ook A AZE 9 #
g FUe] AdFE FE fFolet 258w Ahde AEE dolrRy] % ATV
(g%, 1984; =A<, 1986, A, 2004), 25 8 waAel AHdte ZFu.JAld
(2010)¢] F-2jviet, d&, A7tEEete] waA vl AT A=V dddnh dold 17k}
TEivete 23 2 dojF Zpolrt EAEr] vl =l AT7AAE v 1S o
Ao a2 F8d & vt vt S AL Ao gk AEL ols] AH
]

WS Pl B AT BRI Aol oo B AFE §
o=

e} 25305 tdem A Azt U@ 234 oldle BAst Az A A
ol B3 25H ANFL A AL BHo= A



N7t Azbel T F 25EAle] FotA ola] B4 481

—
>
N
_H
>
o
L%
oy
lo
2
%)
oo

>
N
>
N
N,
o
N
L
s
ﬁ
k]
ok
oy
Of

st wAReE A Be oH RS =7ARE o3 o]y
< A E3ka = AA otk Monroe et al., 2002). A3 Aol
o Azt AlZF Al ofE g 8a%le te 7lﬂr
gata #4219 7ol ti(Williams, 2004). Zole EAS R, F7
By A F e FAAR A EAY “}Xlﬂur E 7 glom, AAE
AH ] Azrolete A&AlE Al & e, A&5HI
Z\OIU}(Slegler & McGﬂly, 1989) OIE e 7]
o] 3= Ao zol7t AL A4 EoF T
9 £ taw 7‘7“31 7M7) E A
SASNA w9 ojHg Ed2HE N
| 943 SHAYELS 1A7bol 10080] obd 60%o]

of

o}mmlnrlo‘fan:&t:i
J.?‘.',
o=

N oo

tlo 44 /A > P o
[0

o

N,

o

o

of

N, 1

i do L nk

o 440

x
= 4
N

r e & 2=

>
2
kY

jud
-

fr 4t & 3 koo
iz
M

%
£ 4
il
v
)
v}
o
()
rﬂ
o L
A
3 !
O_L4
rlo

rr <
N
=
i)
o
7
Coof 2
>
™
oft, IE
fo
4
2
O e %o

>
>

1sisk7] of
gt Zloll mls] wi-g- o
TAdo] Higol H7|
]_ Q

10 @
7~
o
3
()
(]
[e]
=
t#
%

-
()
o
A
oxl
o
ol
rr
sl
o
i)
o
it

i S

—
o)
o[-ﬂmm

£xo] BE JidS oldlslof gtk AxAr|g FAFH 227 @AY of-sol
Hd& olalistrl= vl oJHTh

Burny, Valcke & Desoete(201De] w2 2 A, & A

2wk F o}, 58 &g, 18 ©9lo AAE 9 wols F o
APz A2 z3tol %_ELOPE} & S0 2 Hkso] 4
= Mads A7 7192 RE ASSAUONEGA A, 5% Hol A t
ozt AS dotd F 9,101°F tf“:‘r(7‘4?<}7‘4 A4 T2 B ¥ w2 FAErIgisE
278k Mol F o 533 53 ZEelsta &
08 oye2 AdH Ate 238387 A% 54

o M

o N 8 fo

oo Mg

¢ Lo

lEdl, 530 ‘five thirty’ 2t ¢)e 2 Hoiz Edol, ‘half
oS guE Ede Agech Az
Wol7 = st ol wa) St Aze o W

A

o
ol NE WA, £& vl ¢ vuz st ovk Al RES ?‘& A, Al 2ol
|

SYUR, ¥ RELS U B, o B3 go] @Al ¢rhs Byl Ytk

olo} HEol SEuete] A5 AAF AL YEhE ddojz} ol A Eae

Z 4ol SR o A9 ‘34 580 o B RRS Ui £00Y & AW, 58

Sob AL ST AY ALE UHhilE SolE B 4 Atk A 8 AR £

WA ek TR R 20 o A5 et we AZe YeEAY Ae
g 2

£ Agd st EdAE g5 odES
2 3Y 7}%‘3P5‘r. et wSF WA A AZEe] dojFd g FEY & Qe
oheFst B S o & Bk 9dvkKorvorst et al., 2007).

r



A7k Q4o Al 9718 v, okBe] AT Y W
| 9171 ol e A wYe Au
A g7 wEel W WA B AA gslelA Hole

¥ 2 rlo
oot
3
2
0,
N
o g
e
2o
fr
ol
N)
o
82

>
of

& BYeA e

@ %
Aoty AAZE & v &
ek 7 -

E

ox
ol
o
rr

o M
ich
rr
ki
o

S
L

o
2o
ol
rr
. rfo

3| Zlo] otyzt, 74

o|tHFriedman, 1978). o|& % AAldl= =213 At JHdS Edbstal

o, AAlIE olsid = s DAl 7AH 2=271<0 84 73 o] tH(Piaget, 1969).

Burny et al.2009)2 AAl ¢17] Yl &S vA= Al VA 248 £ H, Ao
, A& sl sTh o] T e Tl Al ¢l 7HE AR Al AT

e zta lom, ol gk A4 gl AXxpA Aol opF 2 aAA et HAEANAS
o Zastua st 5 sH2 AA elZERE oyt 29 g7, ARk A4k, Al

A

2 9 0k

St
i

AL %o oo
o [

e
i
2
off
® ff
ot 2
o
O
o 2
=
oft
o
)
Kuf
k1
of
ol
Q
£

2719} 2y 2 #Beo] gltkBurny, 2012; Korvost et al., 2007). &1
TE AA Y7 as wE F5357] "iEolth a2y dojH e
o de] obFollAlE 1 Yol wHlEttha ST

s 27MH2 4TS Foa gk AFE sdg€o] B
53l b oEes 7] WiEelth £33 T, dojd &
7] 580 mAE F3FS =438 st (19 1139 2o

b 2
e of

:}I}i ox JH

off

i

rlo

>

D

N2
rL

"

L)

o

o >

o

o

e

>
" S|

Iy
g0, Il

>

ofr
@

N
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gtA AA ¢l TYe U dig AT mEW AA ¢yl FH2 6Ad ‘H
A7 (hours), 7Alel ‘= A] 308 (half hour), 894 ‘% A] 15458’ (quaten)¥ ‘& A
58s’ (five munite), 10Alel ‘2 Al 1&s’ (one minute)S ¢+ FTHol WLt
(Boulton-Lewis, et al., 1997; Case, 1992; Friedman & Laycock, 1989; Siegler & McGilly,
1989).

Friedman & Laycock(1989)2 1~581d-& tido 2 3k Ao A, X:00, X:30, X:43°] ek
G oG E2IAAIS} HAEAA YT]elA, HAEBAIA ¢7le 18hdelA vlmd A gsim
28tdo] HH AdHETA ST ofEEIOANA ¢V % F X002 189 g = B3
a1, X302 28hd FAELS vl AHEgs] gjom, X432 3shdo] mHojAof FEd] ¢
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Boulton-Lewis et al.(1997)& 1~631d-& dld o2 ofgdZIAAI9} YREAAL E A,
HoAl 308, © A 15458, @ A 5Es, B A 1EsE 31 AA o 7 E= Q% o
At ZE shdoA fX] e/\1 A 8171 s=ol o2 IAA ¢17] FTHERT HojuyH, ofF

AAE oA A g 13 MRS 9 S Hwd dssl 9 S g,
Case(1992)0 4 574 b5 Bzke] Azhe Bstn Mme & Uoks Asksh YA
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B 297 Al ¢l ¥ 35hd Al7lel dAETE e & Uk

3. At A4
AA 716l i A7} Thael Ao whal Az Aol thd AT Aol o] £olAA
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o] YAAEH A Adv IS FFE AASL DA 7H 19] HAstste= A
stohal sk
A Y A A4k #E AR, 13201008 4~631 30 Unr A3 FER A
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HFAHo e F8 wIA (S5, 2014a, 2014b, 2014009+ A3 A F-(Friedman & Laycock,
1989; Boulton-Lewis et al.,, 1997; Kamii & Russell, 2012)& Zadle] HAAL =75 7|3}
Ak AA EF9 BHEEE =ol7] Y3t £ 1S AU AT 19, 255
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<E 1> AA EF U8 24 2 AHAF 9
349 e 84 AL W
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<E 2> A 47| BEte H BEx gl BEABEAM HDG H (%)
R 6‘1—1‘/_ -
kel
z"j =R 1 2 3 4 5 A F
5l N=26) | N=30) | N=26) | N2y | ueapy | V1S9
400 26 30 26 26 27 135 Lolo
) (100) (100) (100) (96.30) (100 (99.26) '
26 30 25 26 27 134
4:30 0.784
(100) (100) | (96.15) | (96.30) | (100) (98.53)
15 28 25 26 27 121
op 4:15 10.365%**
=5 (57.69) | (93.33) | (96.15) | (96.30) | (100) (88.97)
Lt 10 28 25 26 27 116 93 4075
A N .
17 (38.46) | (93.33) | (96.15) | (96.30) | (100) (85.29)
108 6 22 20 26 26 100 18 175+
' (23.08) | (73.33) | (76.92) | (96.30) | (96.30) | (73.53) '
7 24 23 26 26 106
4237 20.080***
(26.92) (80) (88.46) | (96.30) | (96.30) | (77.94)
8.0 26 30 26 27 27 136
' (100 (100) (100) (100) (100) (100)
£.30 26 30 26 27 27 136 ]
' (100) (100) (100) (100) (100) (100)
. $.1 26 30 26 27 27 136 ]
. ' (100) | (100) | (100) | (100) | (100) (100)
= . 25 30 26 27 27 135 1060
A N .
17 (96.15) | (100) (100) (100) (100) (99.26)
21 30 24 27 27 129
8:08 4.202%*
(80.77) | (100) | (92.3D) | (100) (100) (94.85)
037 26 30 26 27 27 136
' (100) (100 (100 (100 (100 (100)

= p < 0.01, » p < 0.001
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64 4332 2, 38hdo] oF 80%°] BHE al
o A7 9715k B Shdol ekl et xg
ol ol RO AWk

ShgEIAA Azt BN b e ARES Bl Bge 34 108 A, F 2
A 508 AAlel UEE Zeldth okd A ke 13hde Ale)sE, 28hdol A
73.33%= bR E3 43hd 70.37%, 33hd 66.67%, 58d 58.33%% shdo] LHA4E O
e 4YES By 2803 ST 44 Aol SEATHE Aol HFo] Wiy
A FIAIL G WE 719 o] @ ARz AUk

o rlo
i)
L
off
191‘_‘
(o
fu
Z
N
-0,
>
o

<E 3> AlZ 7|23 2ol M B 2 BM 2N 2 % (%)
A Al N o A
= 23} 1 2 3 4 5 ) F
T N2 | (N=30) | N=2e) | oNe2n) | ne2gy | VISP
2 27 30 22 25 22 126 Lo
(100) | (100) | (91.67) | (92.59) | (91.67) | (95.45)
. 25 28 24 27 24 128 L368
(92.59) | (93.33) | (100) | (100) | (100) | (96.97)
. 14 28 24 26 24 06 |, ogne
obg (51.85) | (93.33) | (100) | (96.30) | (100) | (87.88)
23 | 14 58 13 29 22 26 24 EZINN I
A (48.15) | (96.67) | (91.67) | (96.30) | (100) | (86.36)
- 8 27 24 23 24 106 |, oogees
(29.63) | (90) (100) | (85.19) | (100) | (80.30)
. 7 24 20 25 22 98 [
(25.93) | (80) | (83.33) | (92.59) | (91.67) | (74.24)
34 10% 2 22 16 19 14 73 1050055+
il (7.41) | (73.33) | 66.67) | (70.3D) | (58.33) | (55.30)
» 22 30 24 27 24 127 740
(81.84) | (100) | (100) | (100) | (100) | (96.21)
. 26 29 23 27 24 129 0482
(96.30) | (96.67) | (95.83) | (100) | (100) | (97.73)
. 26 30 24 26 24 130 0799
o (96.30) | (100) | (100) | (96.30) | (100) | (98.48)
g A 455 25 30 24 27 24 130 2020
A7 (9259 | (100) | (100) | (100) | (100) | (98.48)
1A 78 25 29 24 27 24 129 L7t
(92.59) | (96.67) | (100) | (100) | (100) | (97.73)
. 25 30 24 27 24 130 2 020
(92.59) | (100) | (100) | (100) | (100) | (98.48)
64 105 1 29 20 20 14 84 S
Rl (3.70) | (96.67) | (83.33) | (74.07) | (58.33) | (63.64)

= p < 0.001
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<E 4> (AZH+AIZH A4 28te] M 22 2 24 B H3 "%
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;]Z] 23} 1 2 3 4 5 okl F
e N=26) | N=30) | N=27) | N=27) | ne2ay | NFI3Y
6 25 23 26 22 102
2:30+30 20.170%**
op (23.08) | (83.33) | (85.19) | (96.30) | (91.67) | (76.12)
1 23 23 23 18 88
22| 2:23+30 24.196%**
R (3.85) | (76.67) | (85.19) | (85.19) | (75.00) | (65.67)
. 2:50+30 3 17 20 2 22 87 19.844%%+
' (11.54) | (56.67) | (74.07) | (92.59) | (91.67) | (64.93) '
730430 6 26 26 26 23 107 e
' (23.08) | (86.67) | (96.03) | (96.30) | (95.83) | (79.85) ‘
ShR=] 793430 4 24 25 23 22 98 —
A A ' (15.38) | (80) | (92.59) | (85.19) | (91.67) | (73.13) ‘
750430 3 21 24 24 22 94 —
' (11.54) | (70) | (88.89) | (88.89) | (91.67) | (70.15) '

= p < 0.001
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g w2 ol HARBAANA L AlZ Ql4e] ¥ AHsshr] wiEolty 18hd S = F

o Be 747 23.08%% AHES EAU, 2 Aet 2 A 30ES vl FAA 30
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3 S ofgZIAAIY 2:23+30, YA EA A 7:23+300] F WAZ =& A
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2 Ee Zog BT 18hdel A9 AlZE QIAoA H Al 1EsE ofFZIAA A=
20%°1%, OAEAA N 80%0142 AFES BId= B3, At 7lde] o3
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<E 5> (AZ-(A1Zh) AL 28el ME 22 2 2o 24 A % (%)
3y ‘
kel
=& 1 2 3 4 S (Nflﬁ?)IZ) F
(N=26) (N=3D (N=24) (N=27) (N=24)
18 29 22 27 24 120 5.724%*
£ 218:00~10:00
(69.23) | (93.55) | (91.67) | (100.00) | (100.00) | (90.91) *
2 719:00~11:30 - 26 21 2 22 108 3.544*%*
(57.69) | (83.87) | (87.50) | (88.99) | (91.67) | (81.82)
2 718:30~11:00 . 17 1 o 13 > 0.032
(54.84) | (58.33) (55.56) (54.17) | (55.66)
£ 32:15~4:30 . 21 20 o 19 o4 1.425
(67.74) | (83.33) (88.89) (79.17) | (79.25)
£2.%3:30~5:15 . 1 15 o 17 6 1.349
(48.49) | (62.50) | (70.37) | (70.83) | (62.26)
2 76:40~9:15 . 13 15 1 12 > 0.756
(41.94) | (62.50) | (561.85) | (50.00) | (50.94)
£ ZA11:00 . 17 20 22 22 81 43005
~2%1:00 (54.84) | (83.33) (81.48) 91.67) | (76.42) '
2%8:50 5 8 10 10 33 1952
~9 %52:40 . (16.13) | (33.33) | (37.04) | (47.67) | (31.13) '

» p < 0.01, » p < 0.001
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<{Abstract>

Analysis on Mathematical Understanding of
Elementary School Students about Time

Nam, Jihyun®; & Chang, Hyewon®)

Time is important in children’ s lives since their preschool years. However, previous
studies indicate that many children struggle with the acquisition of time concepts. Also
teachers do not know how to help them. This study aims to investigate elementary
school students’ understanding about time and induce its educational implications. To do
this, about 130 children from first to fifth grades were tested for their ability to
recognize(read and record) the analogue and digital times and to solve elapsed-time
problems. The results showed that even first graders were able to read and record the
minute times on digital clocks. And second graders were able to read and record the
minute times on analogue clocks. Therefore, the ability to recognize analogue times was
mastered by second grade. In case of the elapsed-time problems, there was statistically
significant difference according to school years or types of problems. Students were
successful in solving simple problems. However, the problems that include regrouping
hour and minute remained difficult even for the older children. Based on these results,
we made a few suggestions for teaching practice about time.

Key words: time, time-reading, time-recording, calculation of elapsed time
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