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Gzl e AL JaaE UESNT FH(H, 2014)

2 0@ — 2

R

ol 1=
= s, v

NC™ %% )

D™

ST (m)

R Out(3 %) In(ldk) ANC 7
| 9,65 31.84 6.14 2570  Dy-Nyg 1031 43 Low
Cityie 2 3.19 20.26 9.68 1058 Dyg-N. 954 46 Middle
(F+r3d) 3 6.88 2R8.73 18.44 1029  Dg-N. 1056 54 Middle
1 5.96 27.98 16.42 1156 Dy-N. 985 50 High
5 3.81 32.94 5.44 2750 Dy-Ng 913 46 Low
M-type i 5.77 41.04 .00 3295 DuL-Nu 643 31 Law
(4% 7 6.16 58,68 1.24 5744 Dy-Ny 522 39 High
8 2,54 27.83 16.21 1162 Di-N. 393 3 High
1o
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[3 2-2] Hogan et al(1999)°] A& EAME

Starement Category Statement Type Microcode
Conceptual Presents 1dea P-1d
Presents partial idea P-FI
Presents information P-In
Presents summary P—Sun
Repeats self Rp-S
Repeats other Rp-0O
Elaborates self El-S
Elaborates other El-O
Metacognitive Evaluates own idea Ev—SI
Evaluates other’s idea Ev—01
Ewvaluates task difficulty Ev-D
Reflects on standards RE-St
Reflects on positive understanding REU+
Reflects on lack of understanding RETU-
Regulates action Re—A
Question—query Presents query POy
Requests information R-In
Nonsubstantive Reacts agrees R-A
Reacts neutral RN
Reacts disagrees R-D
Other Digressions D-I
Uncodable U-C

Hogan et al(1999)2 A4 F+4 d3dA YeU= I=E d
(Conceptual), = <1#](Metacognitive), & i-(Question—query), @ 5%
(Nonsubstantive), 7]EFHOther)2] 5719 WHE= FE3AY. HdL /iy
Al el gk Ao = 87FA AlF = %9

o
o

AR Kol digh Aoz 77hA] AF /3
A AFE FEo2 Uy =d Questione FHAola tekst A
st Querys Sarsfor & oA i AES own sl o
37HA AlF- FEoE urY 34 v, T H B, A4 whE
st 71ElE 27FA] AR 3o 2 Uy ™ DigressionsS XA
F#3 7<=, Uncodable> 7/ &=7}s3% =& o st

2 Aol AR A A A Y gdm oA RS FaekAl ARSA
A A FA ZFol Voste eES BA45H o™ Hogan et al(1999)<]
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& o i o
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o AxE 29099 9aE 245 %A BHE F a0 w0y
om A FAo| oPA PojhA AAHOR HolFE F YES A4
g golth, o714 A MR AYEE A AP, 2904 WE
At Wee Fag, A% A& ddee 14 s4¥ow ¥

| Reflects on task to know what they look like )

ﬂfrﬁﬂﬂ”fﬂﬂﬁlgémmﬂmdwmmu“ﬁehgmﬂmg

i |
Focus Topic | Student 1 Student 2 Student 3 Interaction Space | Digressions
: - = E
Molecular | Presents _{ Yesterday we talked about i
Properties . information Z| what happens when a soiid ) | o
of Solids, o 4 turns 1o a liquid. '
Liquids i Agrees, <— 1 Sa asks the date
and ! Presents query - ]
Gases ' —/ How would an atom look 1 9
: 10 different in a solid and | Sz responds
' Prasents idea = a liquid? !
L]
; 1 e !
12 Agrees f :
E Agroes ! They would look the same ] :
i e N R e R D SRS e S A e L e s e e e o, RRE R
13 How are we really supposed i
I

14 il

I
!
I
¥
I
¥
b
i
I
|
|
L]
i
L i I R IR
I
i
)
i
i
¥

solids lock the same.

Makesa = | Just guess. :
suggestion ! =

- 15 T ' """""" Sty oo
16 /,J Presents partial® | Gases, liquids and solids are | |
Completes information made of atoms. !

e thotought ——————= I
' Presents a < Do they look the same? '
| query ,
i ]
18 t
! Hasponds/ : | !
: _— The atoms in gases, liquids and l |
: ;

- e o el e i o i e o el T i o

[29] 2-2] 93} X% oAl (Hogan et al, 1999)
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53
30
44

52

49

51

s
52
s3

49

35

17

s4
40

s3
21

s1

19

s1
s2
s3
s4

15
13
29

5

63

1-4

1-3

s4

11

s3
19
27

s2

16

s1

s1
52
s3
s4

25

10

23

17
10

10

s4
28

s s3
16

15

s1

sl
s2
s3

44

13

15

17
35

34

sd

1-6

1-5

s5
21

sd4

21

53

s2

21

s1

s1

16

20

s2
s3
s4
s5

10
16
13

53
15

52
25

18

51

s1

21

52
s3
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14
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2-1 2-2
51 52 53 51 s2 s3 s4
1 42 3 20
51 34 31 : _
s2 50 6 44
52 21 41 3 1 1 3
s3 18 28 s4 40 44 10
2-3 2-4
s1 52 s3 s4 s1 s2 s3 54
s1 9 13 22 s1 7 0 3
52 3 3 10 s2 L 10 24
s3 11 4 27 s3 4 15 11
s4 26 13 30 s4 7 27 11
2-5 2-6
<1 52 53 o4 s1 s2 s3 s4 s5
s1 18 26 64 s 1 ! > 33
52 11 3 3 23
(e 16 9 22 3 0 o 0 0
53 9 14 11 <4 7 9 3 6
s4 52 25 23 s5 60 39 9 9
27 2-8
51 s2 s3 s4 s5 s1 sé s3 s4 s5
51 4 4 12 30 sl b 0 30 33
52 2 2 7 52 5 2 0 2
s3 1 3 5 s3 0 0 0 0
s4 12 10 17 16 54 33 8 3 17
s5 29 8 15 19 55 32 2 0 11
3-1 3-2
s1 s2 s3 s4 g1 s2 s3 g4
51 12 7 7 s1 18 18 20
52 7 il 2 52 12 4 7
53 9 28 s3 20 15
s4 9 24 s4 14 12 10
3-3 3-4
s1 s2 s3 s4 s1 s2 s3 s4
s1 13 6 10 51 g 14 18
s2 13 5 15 52 3 1 g
s3 1 4 16 s3 12 5 46
s4 8 11 15 s4 15 12 34
3-5 3-6
s1 52 s3 s4 sl s2 s3 s
s 17 29 2 s 6 5 23
52 13 14 1 sé 3 0 1
s3 &R 22 6 s3 5 2 13
sd 0 0 2 s4 17 0 5
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3-7 3-8
s] 52 s3 s s1 s2 s3 s4 s5
s1 24 4 17 z] 8 4 3 18
52 11 6 1 5
52 23 8 o1 s3 1 7 18 4
s3 1 0 0 s4 4 6 11 7
s4 25 66 10 s5 35 14 14 11
4-1 4-2
s1 s2 s3 s4 s1 52 s3 s
51 20 11 33 s 19 22 30
52 15 6 9 s2 8 6 16
s3 10 16 20 s3 16 4 25
54 22 9 9 sd 23 19 24
4-3 4-4
s1 s2 s3 s4 s1 s s3 s4
s1 21 26 22 sl 3 3 21
s2 8 16 31 s2 10 2
s3 10 19 16 s3 7
s4 16 31 13 s4 22 3
4-5 4-6
s1 s2 s3 sd s1 s2 s3 s4 s5
51 6 5 16 51 13 12 20 5?
52 12 13 18 5 3 2 2 8
s3 3 0 2 4
s3 4 6 19 s4 18 8 p 23
s4 24 15 18 s5 44 9 11 25
4-77 4-8
s1 s2 53 sd s5 s s s3 sd s5
s1 11 4 10 20 s1 7 7 8 9
s2 9 11 6 18 52 7 14 6 15
3 0 8 3 4 s3 4 13 5 4
s4 5 5 2 9 4 11 14 12 21
s5 25 21 9 16 55 9 i 14 13
= O 3T == <
(7 3-2] P IS TAHY A& Ay B
- - — — = -
(198 3-2]9 < PE=E A A HELHA x5 JAsEsE IF
AsE=e g HSE=E UCINET 6.0 for WindowsE o] &35t 27}
T3 [ 3-219 2t}

i




T,
15E
0.27 3-1
0.14 3-2
0.18 3-3
0.12 3-4
0.11 3-9
0.25 3-6
0.21 37
0.21 3-8
0.26 4-1
0.22 4-2
0.24 4-3
0.30 4-4
0.17 4-5
0.16 4-6
0.17 4-7
0.31 4-8
G4 AFEE MR o]

K-means clustering .=
T A= HERd Aol

_23_



LS 2
040
035 1
33 -
2.8
0.30 - 258
1 > 4
Q.25 - 2.1. 3.4 ﬂ_‘j i '$°
1 ] 2_-3
i a] <
Ko #
] 0.20 4;3 -ﬂiﬁ
X0
ii.;g 2551-.3 % 2-6
1 ¥
]-.'I ? 3?
1‘11:153 38
Q10
005 1
0.00 ' ' v '
00 a1 0z a3 0.4 05
¥d sk
[(19¥ 3-3] K-means clustering2. 2 EHF3F Al AE {3 (K=4)
SHAI W XAk K gholl welbd AAY 7S E7F8 7] wiEe] 4
Aa Kakol o3k 7120 Bastth mebd 448 K g dxsks] 9
& Elbow MethodE At&stdow ZAy= [1¥ 3-4]3 2.
94 -
8



008
007

006

i
]
i
]
|
i
]
i
I
i
]
i
|
]
I
\ I
015 I
I
i
|
I
I
i
i
i
]

004

[ 3-4lel A =4 AL SsAzt, sas AL 24 deolHai
B o TAde ", A4 A4S FHs= K gelth. A4@
K gto= 47} yston Agate] dde] wef oA Heee a3 &
S AEet WFE JFre Aa A2 ALRE VEoR Y 2o w
wRetdon S4Y, @A 549, WFH 549, srEer HWHst
ATE.

33.2. 4&5&AE&E ¥ F

AT AE AE A A4 T @E olPehis TasiAl A1
A T4 BE et 1%2 BAsGom Hogan et al(1999))
RNES AR At A [E 33 ATAL B AT
AL BA S ot

[-‘_1

=2
R

_25_

M e-f| gk



A A sl 7o

Zq
A

3-3] A3

-
It

[

P
hg

N
W

A

&

Cl
C2
C3
C4

X A

o AA

C5

T

jant
2

TR

[

C6

A7) o1 A alst

C7

E

rvael

T
o

el

)

M1

M2

fiaRe)

&)

T
o

et

)

M3
M4
Mb5
Q1
Q2

7=

3
=

af oF

5

o
el

=

E2 Ao} AREol
seof @ ol 7ol o

s AA

R1

olo
i

—

o
xr

fvzel

Mo

R2

olo
G

—

0

"
o
Nfo

olo

{2
e

R3

olo
G

—

0
N

vze

iy

X1
X2

oA 2

X3

il

of A48lE A4 A BB 7)els

L

=

—_
fite)

WEe wgoR Ayt

—~
file)

E

3-4]¢F 2.

5
ik

o

TUl

]
r

. 1_'_” e

[

S

_26_



1-5 1-6 1-7 1-8

i
i~

oo

My

N

e

1-1 1-2 1-3 1- 2-1 2-2
C1 3 (0.2) 0 (0) 302 201 101D 705 906) 8.6 0 (0) 0 (0)
C2 101 504 9060 504 201D 302 1108 40.3) 0 (0) 0 (0)
C3 0 (0) 0 (0) 1 (0.1) 0 (0) 0 (0) 2 (0.1 1.1 0 (0) 0 (0) 0 (0)
C4 6 (0.4) 0 (0) 0 (0) 0 (0) 0 (0) 2 (0.1) 0 (0) 5 (0.4) 0 (0) 0 (0)
Ch 0 (0) 0 (0) 2 (0.1 10D 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
C6 0 (0) 0 (0) 0 (0) 2 (0.1) 0 (0) 403 201 101 0 (0) 0 (0)
C7 0 (0) 1 (0.1 0 (0) 1 (0.1) 0 (0) 2 (0.1 10.1) 0 (0) 0 (0) 0 (0)
M1 1 (0.1) 0 (0) 2 (0.1 0 (0) 0 (0) 1.1 2 0.1) 0 (0) 0 (0) 0 (0)
M2 0 (0) 201 101 806 0 (0) 4(0.3) 705 2.1 0 (0) 0 (0)
M3 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
M4 0 (0) 0 (0) 1 (0.1) 0 (0) 1 (0.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Mb5 0 (0) 0 (0) 1 (0.1 0 (0) 0 (0) 201 705 201 0 (0) 0 (0)
Q1 0 (0) 201 201 0 (0) 0 (0) 302 705 201 0 (0) 0 (0)

Q2 201 504 403 2@©1 101 302 302 705 10.1) 0 (0)

R1 0 (0) 0 (0) 3 (0.2) 0 (0) 0 (0) 2 (0.1 2.1 0 (0) 0 (0) 0 (0)
R2 0 (0) 1 (0.1 1.1 0 (0) 0 (0) 403 101 20.1) 0 (0) 0 (0)
R3 96 302 302 201 0 (0) 1.1 302 1007 0 () 0 (0)
X1 0 (0) 9 (06) 806 504 101 1511 504 906 0 (0) 0 (0)
X2 201 1¢01 101 1209 16 (1.1 504 18 (1.3 19 (1.4 0 (0) 0 (0)
X3 46 (33) 30 (21) 19 (1.4 24 (1.7) 10 (0.7 22 (1.6) 6 (04) 13 (09 13 (0.9 0 (0)
Al 70 (5) 59 (42) 61 (44 64 46) 32 (23) 82 (B & 61 84 6) 14 (1) 0 (0)
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2 d e =g (%)

2-3 2-4 2-5 2-6 2-17 2-8 3-1 3-2 3-3 3-4 3-5 3-6
11 0@ 201 00 403 201 0 0 (0) 00 54 0(© 0 (0)
201D 0@ 403 0@ 302 403 0 0@ 101 201 0 0 (0)
0 (0) 0 (0) 0 (0) 0@ 101 0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 2@ 0O 0 (0)
0 (0) 0 (0) 0 (0) 0@ 101D 00 0 (0) 0 (0) 0 (0) 0 (0) 0 (0 0 (0)
0 (0) 0@ 201 0 0@ 101D 0O 0 (0) 0 302 0 0 (0)
0 (0) 0 (0) 0 (0) 0 (0) 0@ 403 0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0 (0) 0 (0) 0@ 101 0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0 (0) 0 (0) 0@ 10D 201 0 0@ 101D 0 0 (0) 0 (0)
0 (0) 0@ 101D 0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0@ 101 0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0@ 101D 00 302 0O 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0 (0) 0 (0) 0@ 10D 302 01 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
403 101D 101 0@ 504 403 0 0 (0) 0 1511 0 0 (0)
0 (0) 0@ 101 00 302 101D 0O 0@ 201 302 0 0 (0)
0@ 201 0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
0 (0) 0@ 2D 101 0 0 2@ 101D 0O 0 (0) 0 (0) 0 (0)
0 (0) 0 (0) 0@ 302 806 00 0 (0) 0 (0) 0@ 101 0 0 (0)
6 (04) 13 (09 17 (1.2) 4 (03) 19 (14) 8 (06) 302 1511 504 201 504 0 ©)
0 96 201 18 ({13 201 1511 1511 26 (19 14 (1) 29 (21) 2518 0 (0)
13 (0.9) 25 (1.8) 34 (24) 26 (1.9) 52 (3.7) 44 (31) 20 (1.4 42 (3) 23 (1.6) 62 (44) 30 (2.1) 0 (0)
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2d 3 e =T (%)

3-7 3-8 4-1 4-2 4-3 4-4 4-5 4-6 4-7 4-8 A C0)
201 0@ 32 00O 403 201D 20 705 101 302 71 (5.1)
10 (07) 0@ 604 00O 1702 00 302 172 00 2O 111 (7.9)
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 5 (0.4)
0 (0) 0@ 21 00 32 00 101 101D 0O 0 (0) 22 (1.6)
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0@ 403 00 10D 9 (0.6)
1©n oW 21 0O 101 0@ 10D 101 0@ 10 22 (1.6)
11 00 101D 0O 0 (0) 0 (0) 0 504 0© 0 (0) 16 (1.1)
0 (0) 0 (0) 0 (0) 0 (0) 0@ 101 0@ 10D 00 101 10 (0.7)
101 0@ 10D 0@ 101 32 201D 6104 0O 0 (0) 42 (3)
0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0@ 403 705 0 12 (0.9)
0 (0) 0@ 101D 00 201D 0O 0@ 101 0O 0 (0) 7 (0.5)
0 (0) 0 (0) 0 (0) oo 101 0@ 10D 00 10 2O 21 (1.5)
0 (0) 0 (0) 0 (0) 0@ 201D 00 0 604 0 0 (0) 28 (2)
11 (08 0@ 302 0@ 705 201 504 1702 201 0 105 (7.5)
0 (0) 0@ 302 101 604 101 201 705 00 2.1 39 (2.8)
1 (0.1 0 0 (0) oo 21 0@ 101 101 0@ 1@ 17 (1.2)
0 (0) 0@ 504 101 403 604 403 10D 101 0 59 (4.2)
10 (0.7) 1(0.1) 504 705 201 101 101 00 2@ 201 95 (6.8)
21 (15 1(0.1) 1309 8(@©6) 1914 403 705 705 403 9060 264 (188)
504 2216 504 141 21305 00O 9060 0O 1511 18 (1.3) 447 (31.9)
63 (45) 24 (1.7) 50 (3.6) 31 (2.2) 92 (6.6) 20 (1.4) 39 (2.8) 86 (6.1) 33 (24) 42 (3) 1402 (100)
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Abstract

Analysis of communication and
interaction types and discourse
in middle school students’
soclal science knowledge

construction activities

Jung, Hyun
Department of Science Education

The Graduate School

Seoul National University

According to social constructivism, for learning to be effective,
Interaction among members 1S essential so that learners can construct
knowledge socially. However, several studies report that small group
activities are not performed properly in real classroom situations.
Therefore, this study aimed to obtain implications by analyzing the
distribution and discourse of communication and interaction types of

members 1n ’social science knowledge construction activities’ of
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middle school students in the context of actual school classes.

For this purpose, the class video of ‘How does heat move?’, which
corresponds to the 4th session of the unit of ‘Heat and Our Life’
consisting of a total of 7 sessions, was analyzed for all students in 4
classes in the 1Ist year of middle school. All 32 small groups’
discourses of constructing social science knowledge were transcribed
and analyzed.

As a result of classifying the communication type of the small
group using centralization, which 1s one of the social network
indicators, as a variable, monopolistic type, extroverted monopolistic
type, Introverted monopolistic type, and co-ownership type were
found in the order of 28.1%95, 25.0%, 15.6%, and 31.3%, respectively.
This can be interpreted as the fact that communication 1s
concentrated on a small number of people and members do not
participate evenly 1n the social science knowledge construction
activities in the context of actual middle school.

As a result of classifying the interaction types of the small groups
according to Hogan's frame by drawing a discourse map for each
small group, 12.5%, 25.0%, 28.1%, and 34.4% of the interaction types
were consensual, responsive, elaborative and no interaction. A lot of
elaborative interactions must occur to construct social science
knowledge, but In this study, no interaction, concensual interaction in
which one member participates 1n constructing knowledge, and
responsive interaction in which two or more members only present
their opinions accounted for a large part. Even in two groups of the
no interaction small groups, none of the members talked at all. This
can be 1Interpreted as the fact that social science knowledge
construction activities are not actively taking place in the actual

situation of middle school classrooms.

_65_



Among the communication types, in the introvert monopolistic type,
the discourse rate in the metacognitive category was 2.3%, which
was lower than the average of 6.6% in the metacognitive category
for all types. This was found to be due to the small proportion of
metacognitive discourse when discourse was concentrated on a small
number of people.

Among the interaction types, 1n elaborative interaction, conceptual,
metacognitive, and question—query categories were higher than the
average rate for all types by 7.5%, 2.7%, and 2.29, respectively. This
can be interpreted as a high possibility that elaborative interactions
can occur if there are many statements in the categories of concepts,
metacognition, and question—queries.

As a result of examining the discourse category that promotes
elaborative interaction through logistic regression analysis, in the
monopolistic and extroverted monopolistic communication types, the
regression coefficients of the conceptual category were 0.65 and 0.52,
respectively, and the regression coefficients of the metacognitive
category were 055 and 0.32, respectively, higher than other
categories. In addition, as a result of qualitatively analyzing the
question—query category discourse 1n both types, coercive and
directive statements were observed. In the introverted monopolistic
communication type, the regression coefficients of conceptual and
nonsustantive categories were higher than other categories in the
order of 0.44 and 0.18. In the co—-ownership communication type, the
regression  coefficients of metacognitive, question—query, and
nonsubstantive categories were higher than conceptual categories in
the order of 0.34, 0.34, and 0.35.

In summary, it was expected that there would be a lot of

co—ownership communication and elaborative interaction due to the
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nature of social science knowledge construction activities, but this
was not the case in actual middle school situations. In addition, there
was a difference in the discourse category appearing 1n elaborative
Interaction according to the type of communication.

In this study, it was possible to obtain implications for the
discourse category that can promote interaction according to the
communication type within the small group in the actual middle
school context. However, since the content of the analysis i1s limited
to discourse and cannot be generalized, further studies extending to

non-verbal expressions and affective domains will be needed.

keywords : middle school students, social science knowledge
construction, communication type, interaction type,

discourse category
Student Number : 2021-20060
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