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The Analysis of Elementary School Teachers' Pedagogical Content
Knowledge on the Unit of '""Weight and Pressure in Water"

Park, Jae-Won - Won, Jeong—Aef - Paik, Seoung-Hey*
(Seoul Singang Elementary School) - (DaeJeon MaeBong Elementary School)* .
(Korea National University of Education)*

ABSTRACT

The purpose of this study was to elucidate elementary school teachers' pedagogical content knowledge
regarding the subject of "weight and pressure in water". 6 elementary teachers in charge of the 6th grade were
selected for this study. The 7 hour lessons were observed over 15~20 days, and a variety of data including
scenarios, questionnaires for teachers, interviews of teachers were analyzed. As a result of this study, teachers
who had long career histories thought that the purpose of teaching science was to teach the use of science
principles, and teachers who had only taught for a relatively short time thought the purpose was satisfying
students’ curiosity. Most of the teachers felt that the science content knowledge related to buoyancy was insuf-
ficient. They had acquired most of the science content knowledge from learning experiences in middle and high
schools. The pre-service teacher education programs didn't help them to satisfactorily acquire the science content
knowledge under analysis here. Most of the teachers taught the science lessons according to the order of se-
quence as shown in the science textbook. They didn't teach the contents that they thought were needed if they
were not already included in the science textbook. Only one teacher who had taken science courses in high
school managed the science classes freely according to his own thoughts and opinions. From the results of this
research, it could be concluded that most elementary school teachers did not have enough pedagogical content
knowledge to teach their students effectively.

Key words : pedagogical content knowledge, teacher career period, buoyancy, middle and high school
education, pre-service education, elementary school student

1. kl % (Cochran et al., 1993; Grossman, 1990; Loughran ef al.,
2004; Magnusson et al., 1999; Shulman & Gudmunds-
Shulmano] 7}2x=d] EL3 wAle HAEAC dottir, 1987; Van Driel et al., 2000).

A4 © 2 Pedagogical Content Knowledge(PCK, ©|3} ek, W g x|Ao] 1Al ol| EAlT Z)
e UE A o4 79 old e Tl HEE 7R e s af e A2
A ool g AFEc] ELaA o] Fo|A gtk G G VX = HAdE FuAl e AT
T3 A7 JPHEA mF W& A BT 1A 25744 ol Bl o] Fojzl
T4 84 Tl g FAAR =7t o] Folxth 2] AFEddAM T 2F W& A4 Aol Ze

[*]

£ i 12 r{o

2006.11.28(& 4°), 2007.2.21(1& £ 1), 2007.5.2(x1 5 S hH
E-mail: shpailk@knue.ac.kr(™ 44 o)



Tz EZ0AMQ] SAIRL Lol st
FIE A g AeZ eyt & £
13 32003)-& Magnusson 5(1999)¢] =3t w4 U

Aol T4 848 AR S E7E L
3,4,5, 620 WA} 1209 T 3o 979 A
ARe 35 UE A4 99l 859 2% 3
off tigt XAHe BARCE Foulg 2ol &
ERou dAHeR Bk W) my fjE A3
7Y Aoldie BARCE fnla Aol Ueh}
A Bk 9o 25 49 ANE them A7
Marks (1991) SA] o]} At F42 stAth
Halim¥} Meerah(2002), Gallego(2001) S%= wAFS] 7
Qo] 5% @At AT ohizky FHST
2l ke gel, wa o ge) Bd A4
REO 9] A EAE o} 3 tHDawkins ef al.,
2003; Parker & Heywood, 2000; Zembal-Saul, ef al.,
1999). Stein (19902 T WL @F T3
A olalsl ¥Ee A olm @ A4S Fedt
A AZAAT 8 AG% B ) fnl @
Ag 224714 23] Bl 54 WA} B
ZsjActa st} Appleton®} Kindt(2004)& 38}
of gt W& #|2je] &8 mAbrt &2uk 78} -’F‘Q
A oHEE AL F HTL AL vEdE e
WEST) 3 W&o th 2|4 o] BE3 517_/\}
= gRY A 23E BE £ glom AHg
JJE“-H‘% Aed F g, e oA S04 W
25 gF o7 B2 4 ¢Qui(Tobin & Fraser, 1990).
Ty 7F2A7] Y8 w3 e A4 de 21
d & Qlon), R 242 HA XIHd LT
0] 2004). Hope9} Townsend(1983), Jong(1992)
& Y Alm e A g aAke
of tiaf A4je] ¥x FFol dtg® 7HEA]
bl olel &g Ztetha a3k
Y w3} wgoll A w WE A2 g A
= AS(SFES, 1997), ALBl (&M, 1998; 715, 1999),
FEHA VAT HAE, 2000) 5 FoA A o
2017 AF. HFageNE LHB003)
3 A0 47 T2 o2 2AE £y
2 a5 g 7\]’3. < F4s7] g =& et
itk E, ¥ A4 25 aAe) MASHe 3
S g A guaAdE arads, Aee
QUGS Z5 B TASE BROE w1 e
A4 e g ARskeAd B A
1477 FAA Tt ge FHo2 24

oZi_E—\Ol'oton

e & o
B

£5 DA B4 U XY Y i - 850) - s 997

o 9EH 4o 54E Tolu ATE BA ¥
THLoughran ef al., 2004). 7121} Veal®} MaKinster
(1999)7} #4aa50] w4 & A2l w3
474, 9 944, F4 9FA0lehe 54 A
ok w3t FA Aol BUF AR 2o ufe
Agae 25 g A4j0] 2ok Holg. 9
YAl BU B2e) & o) hI me
£ 74 990) B 9els) 25 g el o
& B3I Bttt Adln dAdes 7
Xﬂ ?-5}7&“310]‘?} ojr A& Axke] gt w4 )&
A4 2 wad D PADE BE FAE 2
el $E Grke A0t g m
) A9 A7 goz oHF 5L 1ol
of AdHd d87t ot
o|% lste] o
Ao FA L °‘Eﬂ w4 PE']‘—C—HW
WAk m g 74}“4

—

4>
éé
o
A

=

>
>
o ook

>

lo
N
)
2

[o]
L
oXx
old
)
ro

e Ale &AM 7

#ala, A7} ‘“OM «l Tﬂls’} gzﬂ HPH%
Al =l

s, % TGN Qe 1 ool e
29 DAL BA7L FEAM AP
A3 25el4e o] ogA Baslo] R
W gaA AN etk 58 Sl ofd S
olsh $-8S B ofof shizel, o] o] w3}
Ao} ug AN BEe getd mAke ms
HE el FUA TR Y Rl

EHT %—O 3 %%]_o]%ggia ] L. E ‘_-?-_Cl] _Zr

F WA e =9
ojA YR 2% EA}%Oﬂﬂl AZ3A e
ojn}, 7N T F& #& Nl FHe
o] of7 AHAEE, 2000; A%, 2005 NEH,

5
&



298 XSHslnS H26H H23, pp. 226~241 (2007)

2004; o] 8 A3} o)&A}, 2000; AR E, 2003)0 4] &
AED AR dAFER ES g&stAY A =8}
=0 oges A Aoz Urhgth vk w
g Aol e Wgo] W dAY AE8H
ol @FEo] nAH Sl e Ao wAt
o] AF W& A9 B L ggate Ao ojHE

domz oy M AFdA wARS FAEC]

B8 sekslaA S
Ado2 a7 Jeg AN et 2

0¥,

41 o % |
f
O

B4 BAS] A Rolth ol A 25 6
S o] we g Adste] ole

S 54 £ ol Bastn BE, wAke)
54 olgjo] 84, Bad thE MAES
slaled 75 @ @ udH ARE £ %

7k k.

o1& Azt N2Ad 2AF & 25HnE A
Aotdnt ol Fug A7 oz AP olf,
6ehdol 6sF o Bwd o 47t B7) Wi
o We wAked Asg 4& F Y Pl
9, 63hd mAbEe] et wieh 24l wid A A
g< 2 glon, A&dM 63hd S dhal Sl &
Aboh 28R @& wAL A8 mAbe 29 @Ak 5
@7l a3 ddY= 25 QA7) deeltt

BgAos wAte £ Fase 4 AT
el ou g dade] SAE dojok sk,
e e AAAA T3 £Y o] s

e

0,
o
i
iy
=)
_)Tﬂ
rr
o
X,
9,
u
2
b
AR

&L
jiat
ko

W = i
rlo

=]
L=
(l)ﬂrlrﬂn,

LT
~
>
g o

Ay
b
M
4,
[
:.O‘:'
i
9‘1-‘
XN
Ao
_orlg
£ o
(o)
re
s
= oft
=
o
&y

re

-4

>
rg ol

oL

-

=

g

oft

fr

ol
ot B orx
f b oox

B 4 2
nggg
=4 e
= oy
f'—.—'lg:ldi
o\yé’é“‘\m
1L~ off
O o T
o ox
o[r‘_?_‘v
¥
oo

o >
-
-
2
=)
B
priss

£ Q k|l ob S O o2
8
fu S
=)
als
‘2
By
)

S o

k=) ot o, Mo

o ot 2 =
K
>
rr
ko
2=
>,
=)
offt
r2
iy
=
ok
)
)
g

o]

A
R
o,
o
2
H

il 4
h17a)
_orl_"

v R
e
=
)
=

| i

y Kl
o
a2
lo
fitt
st
-
==

o il
Bl

1

ﬂd
of rir
L e
=
it
2
o
p'g
N
2
A
o
£
W
iy
A
2

TAZ ARFoRA B Fa
A2ke 4R oAele 5 Ut BHE
7] delel, £ We] 2% ATAY £4E @
of $78 Aol tha BAN ABAA A4S
fA%DA A5
Q7o td Bl FEE 2004d 490 AA
S e B F, B ¥4 mAelA
Q7o) 4L Auslel Folg o 19
6shd A AA Th] @7e] BAS 4gsta
£92 7o 2T AR
A7 gz AET Fak AneA 189 9
Qlom, AA &4 & o 120090] 1, FHe] F
A BAe 2 dY Foo] Bokth 4 shdel 8

F e 08FR, o] F237E B4 F0ld
k<13

4o Moo
d

)
o,

a9

@r

v
e
5
ofl
N
{
-~
Lok
bl
o
i
-
ox
mn
32
o
A
_1}'_,
=
0
o

S 357 gelgh Be olgel GaS AR
SRRE oF 10% FEGOM, PR Aol %
A¥eha Itk 2t 9 SYES o 10% PEE

& 7Pg o1t



GTED SR0MA FARL Ao CfEt 25 wAlel ne LhS XI& 24 WA - AF0f - WA 229

drMe A& A, LA = &S 432 8
ATt Aol AFHoln Bale ghdel AA w
Ap7E o] Al FA £ JEE A5sigon,
AT APl AN E B2 =5s FUG F 2
S A] FHe HEL WE FolapA] o,
35 Fo 25 Bl UAHL ST
B WAl AIALR 5§ g o] 4idoigict. AT
A 2Fste vt A FEA o, Ada]ds
43hd S Fdstga 63hd Fde H-golga o
A AgBEdA F, 2FdRE tlon, 5
209 & dgag EFARTh 25NN
AT Agelnen, 53] 719d e 343 £4&
Fota w) 2} Azt g AT ey A Eeletn
ST Aol At #EHF Holdth
C A 79 14d 8 Az 63hd B
g AL 6'd 2ol Agolzkn Tk diHAM F -
LFRNE i1, A7 Fd WA F KA
TegmAA AA Aol A& A3 n
dellA &9 &S A2 Ak A A5E
& oAk 58t BHEo] Bl B
53] 94 7158 wj$aA B3
g wol e 719o] detha sigich
D wAhke qduAtR w& ZAHe 3delnh
Aol 5-8kal Sl stz A R x|oH, 6

Su47E FURYA, Ewse 48

AE AldolA e, AL

NS
fd
ol
1o

|
e
ro

H

olf

o
_O‘L
x
&2
pasa
)
£l
_(_|>L
R

9

i

o]
(% oy
of >~
g
2
= ki
x JFLJ
o,
o X
o]

ok

2
iy
o,
£
()
i
=

)

=

rir
b
o o

L i.ﬂ_( r
N
_ioh
.
it
0,
2 o o

2 ol
o
22
Ei
_t:lo o,

Rl
lo K

bl
ot

L,
&
2
ng
o
32
o
:E_, il
=
olft
_12_‘([
=]
o
ol
(i
o 2
e =
ol 0 Koo o,
o ¥
2 oo SRy

>
_0|L
ach
i
I
olfl
ok
=
9

o & -

oo
p2:
K

o o
%
i)

N

>
&)
rJ
)
)
85
Mo S

% de59 549
o 2ol Batg w4t &9t

F wAbE w3 Z8o] 6deollon, A7 4 o
AL S A §-LDaHA AT Q- o4t Savt

ne
o
o=
gk
K
it
)
o,
)
&2

v oo M ok
4
58,
tlo
%
i
9

2, oo
2

ol
-
4%

off {o R miL s

5 & I, AE ae adeA
S N2 9t 25 1 JdF AY
gt Ankd oz g HEe o Egvkn 3
o} 53], w5 28hd of A7 Ay 7
ghatel tigk AWIQlE olopr| & Bl djFolA &
5 71 ART R Pk 1 Pl A 723}

Zo) 53] TS 72 B AL 2538w op
AFEA TimeA| o] SEF S BA € 9T
Zd A Z2oa stk

Q

>
—_—

2 Tz 48 L BY

A FHE dgsge @A ALY 2 Y
£ A 2o BHE 2AEE HtE o FriAe] 3
Aol WAt A EfFEet A EE Eol]
Aste] 2237 H(Merrian, 1994)el] ZA3t At
g2, aAt AER|, £9 B, 2A 9E § o
el A5E FAsET £48 A5E A7A
So| d=& FE(Spradley, 1988)3te] EA&173, o
ool AHE WEE AE2FE MAdsis WY
2 BREJeH, A7 3ol o]Ho] 9 Aol
= e AA FAE UES Az UL A

kit

1) Altzl2

54 FAl] B Ak 2o g A4 G
Aol et olal, el tie 214 5 Loku]
Sgjel Autel 28 ol §atiTh Avte) 2 B A
& olf $YI A o] =87 39T,
Qb Shgo] 741 Thet Ahdel Sl ehte
7347} A7) wl o) tileffries, 1999). Aol AL
g Al et BF o4 Az, Aue s hEe T
A 3% B 630 287) BHolAe) A% 9
2 9de A7d PUSS pRAAGem, 34
Jeffres(1999)e] ATAH MG Atel 98 W
o 2719 Adel e B sEgoIT olF A
£ A 34 gael At 16307 Bstel 2
S9 A od UE Bee B ¥4 2
2 279 Atel o Wol the AuE os 35
HAY Aded) grin Bue Ao,



o Aueose A% BeE £4 Hesdn
Ael 29 WS F2 S £ & F
of 44, of B SolM $AE AR 271 A4
uo o APEA wAR R ARG ),
e 2He gl Fheleker 1 SRR

T e = Yol =e ol f
3), 7177t 37] Tl =& %1349} =A7E = 4
of = 922 vlus gete G 83U
4) o2 TSIt waH oM F2 HF
BT TE P2 A0 lojd WA} 2
Aol ByiE Aoty A3 Alzste g
adaree Fee g4 dEo] et
B3] gEolth Aule F 479 We2
AAleE g3 2.

Rorr e L

AUele. 6
re SolMg RAsh ¢, wRS wha e
F <927 B ol B 2L BAW BE
29 gug o 2wy grholn Tk o
Aol &y

—_

o] SAye] ol thg AP Azhe oW
Y7y
2. ARG AL 4ol olalE & YES 5

AE 14 & &M FA 48 9 g o g
AEo] wlglok gz AZekA=A] 1

3 AZIAE gR Fol FA)7) Hig
Ytk
AE 16, TS| o] TAES ]

“0,

2w} $7] Aol o]
23} peiglo} 213 9IS A 2L A7
2 29l0] 9127k87 % o7ldo] ohleh

lo

= DAL el Ao} F44

AT 18, % S0l P9 4 g Tt
2 o) 4 o2l e e Folole)
T AARAER FARCE Rl F
A7) vk,

AT 19, T S04 TA9 o WL sl

A o makae) AA EAG o
Agsieha el A gt ag
A T Uge] £A2 AXE FA
7] e,

—

7] sl oG A s

2) wAl HEX|

694 LA AT YA IAIENA AREAE A4
SHEE QA WA AEAY HHE IF F
o IAHES #HH A4 5 w7 o] ghg
ARl AzE B&o A FA 9} 48 Tl #
g ket A did Ala 5 YolRa, o
o AT #A-dste] qAEd dgt ofs AE,
g el gigt A7t 52 golEr] 9g Aol
th wAF AEA e BF 190 B3ro g FAES)

S, Loughran 5(2004)e] 7]'&3t Content Represen-
tation(CoRe), Barnett®} Hodson(2001)0] A A} g+ 2}8}t
AX gzdl Mg E AEeE TARAG, A}
AgAde 2% 9 A% 4% A2, 259
<0] HAd Y& 5 ¥ opel, :[Lxﬂ oz B
o Aol FA9} tE ddo Ulg w & x4
ek A% F3o] ik o) AHAE H7
& ANB g3t 2ok

—_

2 © A

ou, A £9 Fd gE

3) 2HE

=
T FHE 63hd wAbee] B ofY 4R
Bl o] FolAth o] T 4L F TAAACH,
EE wAFSOl thE 1520 Alelol )& np?
ottt FHE BT HoA o] Fojzlon,
WARES] H Az #%ﬂ AAHE o] st =3}
sttt wAte] $4S Bot st E7] st

g = MDE HA5H0th
FH 27de A7+ A3 ?‘z’j% =33l
o

s Fezeld sl W T?j& B 0 gy
Z 2 WA 249 588 Pusan. 2y
H)t] 9 Elo] o} MD o] ZE mA|str] Y, H &=
Znieh Axap et JPEA mAake] =2
= E%" #Zet 4 it} wal Ao g
Fobu 9 Aed B2
TAS} St So| =3}Els
Tx}waﬂr YEL B
5 A }04/\3474] ‘I‘Od ] LEQE]

ml
T
ru

3%
tlo O afd
¥
n:9,
%N'
hu m\m

. rlr

20 T
5
A -
o
R
0%
i
4 x
g

4) WAL Mgt

AP AF gAe) Bzely Beg dof
B7] feiA e A3 diste ddyel 7P 23
Zolgt A(Guba & Lincoln, 1985)0)] whek, A}



TN

AEs AAssth des 8] Aol A7Ake

T WY wAET HEAH R A HES }“E}
AT Fof wAET RS FAet AFT A
7ol o} FA L 7] 2RE 63hd T St
HZ ¥ 34 3o wA 2 7hed 3 A6
Atk Y F olFo) WAL WEe £Y AT E
3} gy mE g4l Bd 128 25H o] R
o AL AR BHE wARe] Az e A
of ek Hlmst el #EE L} Ao
wAte] o, Y weE o =eid I A

of thgt @At ofdl 52 Lolry] A7 Aot
AgE 7b aate] mAdA EA SR o] Folf
o A7 HFF 1247 FE &8k

wge Hut F7o #HAE #AH =IF(Schiller,
2000; Watkins & Marsick, 1996)2 Eri & w%3}
d Felz A= od, A g FEY A
oA g Eo| olF)slr] o= Aolgtn A7
© A, £YAN Zx2d Folu £ Foll B n
Ate] B4 ol tidt Ul&& FHOR o] Fo|Htt
AL 2R o] 4o tigk 719 WEsA &

=E grAel 4] ArES BHA Hgst
Fow, Ao metde 53 vt QHo| 2k
g-g313rt

3. fte] Mgy

717} vifelga A7 £33 Aol FaHd
uel A2 2RE BRE 35 We A9 7 949
of g wAFEY] A4S 2o} A48 AEete 3
e OI—ErOM A % P%‘;E‘r wehA o] AT =
°f‘°ﬂ RS

¥
El
1>
oo 12
2
og
= 0
2
=
ree

B
Bl Jor
P
1o,
N
oS
mw
2

<
=
>,
ult
& oo re
o,
ax
1o
Al

oX
AL
i
ol
o,

S
B
O
R}
:
H
&
(¢

o < wo
Tz
M
1
Bl
>
i
o
I
o 2
>,
1o
4
x
- 1o
£, 8
iR
i

1.

Oft

Sl A2 Ah2, dAeA
o] MEEE 5

[ e

A9 U@ AL

—r—‘é

o rr o e
ol
QL
ar

B&0Me] A2 ofzioj ChE £S @Al 4 LIS XIA 2 uixh - 2A0K - A 231

Table 1. The teachers' perceptions of orientation in science

teaching according to career period

Teacher Career period Type of perception

A 18 Use of principles
B 4 Removal of misconceptions,
' Satisfaction of curiosity

Learning of thinking methods or solving pro-

C 14 . .
blems, Use of principles in everyday life

D 3 Learning to solve questions
E 6 Relation with everyday life
F 6 Inquiry for solution of questions
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Table 2. The teachers' perceptions of leaming experience re-
lated to science content knowledge

Teacher Learning times College education

High school edu-

A ;
cation for exam

Helpless

Learning teaching method

B Secondary school was helpless.

C Secondary school Dim memories, Helpless

Secondary school Helpless

E Secondary school Helpless

Science content knowledge was
helpless.

Concrete knowledge as experimen-
tal attention points was useful.

F Secondary school
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Table 3. The characteristics of teachers' PCK from use of "buoyancy” term in science classes

Experience of

Teacher High school course the same class Buoyancy term Content knowledge PCK
A Liberal arts 2 times Use Inaccurate Inconstant
B Liberal arts No No use Inaccurate Inconstant
C Science and Engineering 2 times Use Accurate Apply principles constantly
D Liberal arts 2 times Use Accurate Inconstant
E Liberal arts 2 times Use Inaccurate Inconstant
F Liberal arts 5 times Use Inaccurate Apply principles constantly
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Table 4. The characteristics of teachers' PCK from the perceptions of curriculum and learners

Teacher Content Use 'of the term Reason Educational Relation of teaching

knowledge in class effect & PCK
A Inaccurate Evade to comment To avoid confusion Negative Harmony
B Inaccurate Evade to comment Based on Teacher's guide Positive Collision
C Accurate Evade to comment To avoid confusion Negative Harmony
D Accurate Use To help understanding Positive Harmony
E Inaccurate Evade to comment Based on textbook Positive Collision
F Inaccurate Evade to comment Based on textbook Positive Collision
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