ive

creat
commons

)

E D

O N S D

M

O M

C

XN & XHEAl-

)
)
A
5%
<+

ioll
)
10
ak

&l

O

3
<D

0%

W0 s

~U)

<3

oll

RJ 4D oo
oS
”) <+ 1

~ 2 O]

LICk:

El-

ZHE Metor

LICH.

!

MEXE ZEAIGHHOF &

— o
:_CI

t

¢}

MNZERLEAlL A

K4 .
I
[
00 <
S
] =
Ww m
RC o0
= K’
0 oy
RC U
K &
S K
oF
)
J (@)
(o]

3l
ST
- .o
)
o 3 _Eu_JE
00 7 5
(@) LOr _
= 2 ol
o7 2 U

-
0 il
RM 5 O
= = %_”
S 19
JI Ay
5 80 gr
o=
[ ] [ ]

X ESLICH

HOd

HEAH0 2 0l8Ke als 219 ol o

E

ol

I 2

Oloiotol &

S}
=

0l N2 0| =3 & 72 (Legal Code)

Disclaimer |:|._'|

lection

Co


http://creativecommons.org/licenses/by-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-sa/2.0/kr/

El
Ho
Lot
X
S
=
£
do
(i
Md

55 mgel AdA 74 F4L H4H o9
AQ gA A AT 2y 74 B
FHoz
Case Study for Applying Co-construction of Scientific

Modeling Process to Geological Field: Focusing on Model

Developing Course

2015 24



o

A GA A AT 2Y T e FHOR

Betd wae) ALEA T4 BAL 48 of

Case Study for Applying Co—construction of Scientific Modeling
Process to Geological Field: Focusing on Model Developing

Course

20154 24



2 A e s

SECRIL WATIOMAL LIMNVERSTY



i
N
AR

—_
file)

oF
o

(g
Tor

Tor

AR

o)
< WA AgE gl e "7E of

H

¢
B

)

fite)

o

o
0

g

;Oﬁr

_ﬂyl

%9l et A

s}
of

A -2}t

A Sl 3}

Bl

ofe] A4

ki3

_?4

FHEL

ol

bl o

S

gol JF& & 205 2

7}

3 209 o]t} ok9]
‘wholake] FA4 3}

S} A
of

s

ol 2

Tor

)

7=
Al v

19F o] kol %

B

—~
0

ojn
A
Tor

~o
B
o

el AEH 74 Aol 7]

X

a4

e 5

i

o

570 (491 1%)

&

$4e AR

‘;:‘JL_
v 3 28 A7FAT A4

=13
=

Jo] wlAetow A7

=

& of

S
=

A

Fof, &

)

0]
S

540

7h&-

W

ojn

ol

u Attt 2 AAdA F=2

A7 &=

)

o
ol
o
o)
Nd

~N

Dl

A% 1 #gel A aare] Aol

o] thepttt. &

7]

A

1]

S

HAAG. 13

e

Tor

3R
R

¢+



ofel 7olsti

atoll A 5=

ol 2f
-

7§14

ﬂ_mo

EEED

d

R =

]
2]

!

]_

Fov} WAL AE

Hr

il

Tor

ol

m

gl
N

s
fife)

L eE mY, ALs A T4, ofel X4 /Al

1 2013-21453

% 8.0

s



Hr

T
Hr
K
0

o
el

o)

B/

=]
RN

O
1l

17

2.

J_’Jr /\}sz' :rL/\g

3. o]:ﬂ x]xa] %‘r/\}

Tor

o

=0

B/

10
10
11
11
16
16
17

=

S

1.

54

“

FARS

O
RS

1

2. el A - wpolatel W4 AR

ot

yze)
el
,_ﬂm.o
u}

2=
-

7

19
20

1. 1x9] At#

O

=)
ay

,_ﬁ.o
u}
eall
N

p—

1
|-
i

] 1
JHL
|



99
0
0
oy
56
56
61

=

2. 229 AHEl

O

=Y
vy

o

ag

)
N

3. 3x9] At

O

=Y
gy

o

ag

)
N

73
76

SRR
W=
— o

o
otz

X

W

il

91

v -



B RR

=5

1. Numez-Obeido et al(2007)8] E& T FA] wovveenneenes 22
9. 1% TS B FA 0] o] SFAF i, 39
3. 2% TS B3 FA 0] Zo] QAR e, 55
4. 3% WSO B3 A 0] Zo] QAR e, 79



N I T Y
o gl g g g g g g g g®

N

a9 23

L 3bal Bpo] A TpaFA B O] 7]% e 6
2. MLC (Halloun, 2006) «weeeeseessessmssssnmmssssesssnssisissi e, 7
3. ‘Al AF B A] FAT BT R e, 17
4, 1z29 2& wdk g (mpo] Al THzE SHE) e 24
5. 179 B3 ok T A (12} 2 EO]) e %
6. 129 R3] Wk 3R (23F W E O]) e, 28
7.2%9] 23E Wk g A (13} 2 E O] e, 49
8 2%9] R3] Wk A (23} W E O]) e, A4
0. 3%9] R3] Wk FA (12} 2 E O] e, 57
10. 379 B3 Wk FA (23 ZH EO]) creeneieins 60

. T [ '|':
-V - ""H-:'II'_.l'



AT By L =23

<o o] % -Euete] FHhe V]EA] FHa A ALHHew A
stol skt Z2eu 2 oke TR AR AHA] ddol = S8
st 5= ATEol o, 7|zt et wwlA Aol vl B
g Aot fEuete] mgE o]Fol Ua oy AT LT AL
FAAQ ol Foz Q& FHto] tig dale] A FolEa U= FA
oltt.

2009 7N wgatAelel whel wx o] Hxe S0l ¥k
718 g olsfsta, e B s HdA HEE V|2, UFEF
o] AbEe] TP RA ZtFolof & et LgS FYATE Aom
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2012).
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= b T3 ARE AT (Johnson-Laird, 1983).
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1. 38 mgol el BHatH =Y

#}8+2] B8 (scientific model)o] & ol =}
A" A™ A A o] th(Hestenes, 2006). 3L wabx w
Aol sl Alztstelar, H3et A4S sty 9

re
el
0%
o
i
o
ol
ol
N
o
:cI>L_Al
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HA FAA 2

>~I

2
OFe AeE s, o= 38 dEoA dds] T JEs g
Halloun(2006)2 #4382 ¥ Eo] =824l A ede] izt 7|
H4 RYs wEal Hrtetw AR&ske Zlo] fAdoldtal Arekglon,
Passmore ](2009)= ol#g 2& 4, 5 EH ] HHo] H}sh4 &

Feba vl § s,

st mEe e Faes 37 ded BALe Bea 2oGilbert
& Rutherford, 1998a, 1998b; Passmore & Stewart, 2002; Ramadas,
2009; Thomas & McRobbie, 2001). A, @egh FJejo] did = 7

2 wEolE Relth B4, S wk A YA AW AFS AT

stal, o] Fal B UHA A AlAsteteE Ade= Aotk AA,
i}i‘@ o] A& AFss Aolth

73tx mo s Gilbert 9(2000)% EFo] o]2o] FAAE A
statal, ol & Fa AAS ol e AZAuY A4S Fvka F5H3
oh Ee BPe AeA g oA a1y 13 2 47k Feld 7E
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A, o

7F2 ek (Cosgrove, 1995; Holyoak & Thagard, 1996, 1997). A A,
(discovery)< E o] A= A2, = 719 FAdoly W &
o yEbdth =4, 7P oy el Y Ry e
Uk (development) A 7] & Weko 2 g2 ¥t A, EEo] waEA
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(exposition)s} 7] 93] &&=}

HsbA mge] yinket g WA o ZRae o] Ay dA
= ®eta #EA A ARE kst REE A F AT A s
gaol Fold & A= k= dEfolti(Campbell ¢, 2012). ©12 3
o Zzade Fosts e mdy FAHd Foste] Y nyS
Tdsta, =83 Brke AABE AA HeHA AAHE sEAHoE FA G
M ko] Fod 4= gltk(Harrison & Treagust, 2000; Justi &

Gilbert, 2002).

Halloun(2006)2 8h5#Fe] 2=2e gt 34 (modeling learning cycle)
of tjaf] vt o] 1 29} o] A|AEALE o]= B A (exploration)
o2 AlFsle] 2ol o F(model abduction)s A R ¥ 2] A4 (model
formation)¥} ¥} X (model deployment), & t}d% FF(paradigmatic
synthesis) 2. & o]oj x| A =}



Exploration:

ML Monsiration
MLC2: Nominal modes
FY ‘\".
|
| ¥
ML Model Adduction:
Paradipmaric synthesis MELCE! Plaugible modsl

____——|— MLCE: Investigative design

| |
\ )

Muodel Deploy ment: Maodel For mulation:
I —
MLCT: MLCS! Investigarion & initia
Elemaniary deplovmient b el farmdarion
MLCHE: MLCH: Rationa mode!
Faradigmatic deplovment extrapolation

19 2. MLC (Halloun, 2006)
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71Eol = 8 A2 o] g5o] tfal Piageto] s S QAA A £A4

o AatA WEsTE Piagete] e e ol EoM = AAH FAT=

S5t st Ulg rel AEAgel AL RF:, e AXH g
% SEn A9 BES FxAt HAW AR B3 A4 A A
Aol W AN el wobd Bod, A4 FARele] A

ol 2 A3A FAFAE HA o Faddel FAH7] AFeridh

Vygotskyol mEm 22L& Adat A, A A 1
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Abstract

Case Study for Applying
Co-construction of Scientific Modeling
Process to Geological Field: Focusing on

Model Developing Course

Choi, Yo Han
Earth Science Major in Science Education Division
The Graduate School

Seoul National University

In the science education academia in Korea, this is increasing interest
of teaching program using scientific model for student-centered
scientific exploration study. And because exploration contents of
earth-science are wusually difficult in limited space, geological field is
receiving the spotlight for the alternative of effective earth-science
study.

In this study, co-construction of scientific modeling strategy was
applied by geological field for middle-school gifted-talent student. We
observed developments of their scientific model, and investigated about
factors that influence on that model developing course. Participants of

our project are 20 persons that 2th grade of middle-school students
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and member of S University's institute of science-gifted education. The
place for this geological field is Mai mountain located in Jinan,
Jeollanam-do. And the target of this field work was 'Formation of Mai
mountain'.

Students were engaged in field trip which is based on the
co-construction of scientific modeling strategy. They had second times
of group discussing time, and next morning they announced their
model to the other group and teachers. They were 5 groups(4 students
in a group). And we choose 3 groups that have unique features and
analyzed. The consclusive summary of this study is in the following.

First, whole groups arrived their group models similar to the target
model that teachers agreed before field work. We confirmed that based
on data from their observed facts in the mountain, group models were
constructed by interaction betweer teacher and students.

Second, group models were usually developed from students' observed
facts over their inferences. But teacher's intervention in the course
showed up so greatly. So we analyzed that mainly teachers offered
observed fact, and over students' inferences, they developed some
models.

Finally, how to participate in this discussion, group member's
personal contexts was influence on this overall model construction.

Co-construction of scientific modeling class in the school don't lay
answer of the problem, and based on limited data which teacher
offered, this class is conducted in the manner discuss formed to the
target. On the other hand, geological field can induce students' model
development based on various observed fact. And we think that this
activity which devate with colleagues with their personal model, agree
in the group model, and announce to the whole class is a good chance

to develop students' nature of science.
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