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Analysis of textbook knowledge structure based on weighted network .
taking the textbook of Science in Senior One of Korea for example
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Abstract: The integrative type textbook of Science for Senior One published after curriculum reform of Korea
in 2009 and the modular type textbook of Science for Senior One published after the 7th curriculum reform
were comparatively analyzed by constructing the weighted network and the skeleton network. The results
show that the skeleton network of modular type textbook appears the property of multiple cores but the skele-
ton network of integrative type textbook has sole core term with other terms spread around it in concentric cir-
cles. These findings suggest that the integrative textbook of Science for Senior One published after curriculum
reform of Korea in 2009 effectively fused scientific knowledge and realized the idea of curriculum reform.

Key words: weighted network; knowledge structure; skeleton network

Vol. 41 No. 1
Mar. 2015

H S 2% W 28 93 B 07 1 WF 58 52 2% R LRI e
FEAR 22 U bt i an b 2 I 4 i ko T 4k I
SR IE I S E O £ B R B T A
HAERM BT s s P B KR
PG 1 16 190 205 BF 7 4 45 400 300 I 4 43 T 11 5 A
RAEAE IS (degree) B9 43 A7 7 PE 1, Bl & BF 58
AR 0 28 73 At 1 N 25 8 M 1m) T R A
(hierarchical structure) | 8 Bt 2% #4) (modular struc-

WA 2015-02-12

ture) F4k A1 25 # (community structure) )7 7,
X BEBIF 5T T Rl ok 3 A M 4 145 B S SRt )
PR 25 A0 B L T 05 B A A A M 25 75 Hh B R A
(minimal spanning tree). HHj, % Z &L 35 oy 2 B
{18 T O] 5 AR5 P 4 I 9 85 20 AR SCHE S AT g
R T 0 I 2% ) 0 S 3 38D OB R (AR
HESE TR R ML) AT 7oA A5 R BRI BB )
PR 2% 1 B2 20 A il R A H B AR IR

EeWB: SMHEHFRZET ZH7H LIRS (GH14018)

* BAEIEE : EEMA969—) 2. Wt B W50 07 W o W) 3R AR 5 BB AN S 2R M 2%



%1

SR A ¢ T 0 25 14 OB AR FREE A e A —— LU [ R — Bk ) okt S ] 75

ERESESAE IR

il 7E 2009 AF PRAR S b O T IR BURE A
PR G B 8 — R ) PR BT (Rl A B2 )
VR H AR A2 O fo 27 A JCRE (A 10 100 A LR o = 1) 8
SCRME IS S T B 5 (5] 2009 48 UR AR B Y
H R AR BUAE ZORE 5 s AR SR AR 4 45 14
Sy BT 6 R [ 2009 AR URAER IR S H RS OBk
PR Z FT SR 7 YRR A AR OB AT L
B Hr.

1 HRAHKRFTE

1.1 MRIH

WEFE X & o S 7 ROBR B B JS
(2001~2002 4F) {1 PR 4 455 He 70 12 — COBL 2 ) 0B}
P ORAHE WAL 4 2 AR A 2009
SRR R S M (2011 4F) ) T A il A A —
(CBE2 ) #ORE B CR A #E ALY L 4 2l R
FEED S Hod BACBE R SR ol R 2 R S
BBV A AT M ER R R BE AR 5
AU X BT AL A i ER B RS AT
TR s WA il A R BORE A3 B B 2 R 43 Ol < T R
A i Rk R S A — R R, — S T 8 X
O R T AR IR S AR R BH AR AR A
A AL 5 T 5 AR AL NS {5 A
B HOR” BB MR BT 45 6 A g 0, LLfH
ek DCEE A I AR 2 B B 2 IR RN R 2 R 5T 1
HrA.

e R 2R Hp ) ) R T e [ A H e £
R A BB AR TR AL fh 2 W) M ER B R B
SEU I ARTE B BRHB R T AR I B AR
WHALRL, —3L0 1048 MRFFE ARG, BlG T HRH
AR 2R &R 51 P AR E I 8 R AR
U, — 3 1299 ARE2EARE. B H R Rl 4 R
RS AT 337 AR TR A 5 L oFF T AR 2R R
SAREMAAEELER 2010 MRFERTE. 4 A
BB B R B AN B R 1 iR, & 1
N FRARBANE (K FoR T .

F1 4XBZRBPHANBEREIER FHE

PR B B A KA N (K>
- 2= 1 g % |
07w %A%ﬁﬁL@$i 1095 10. 24
4 AL R 936 8.82
- ;
2009 4 %j‘ﬁlﬁmﬁﬂﬁi 992 20. 10
4 2 At 1033 23.02

1.2 M &5 A%

FEAR TR ) AR D 45 v o 45 R R B 2R AR
T 3 AR D PR A AR B AR B A R 1 ] — > )
- [R) Es B R B BT S R A X B
HREL s (RS ARIEAE [F]— A1) o [m] 5] 3 30— LA
R —VO . A ARIETE R — > i B, R
WP AR 3 B A B 2R B S ARIEAE [7] — A~ a)
HE R R RE 8 R W S R TE O R B D) AR

FI A TR) A W 28 3% 390 B AR RS (] i 2
FR R s TG T BT 25 4 1) i B2 TR 8% ) IR 25
M4 A N AR MEH N —1 ik
BB 2% 1 423 i AU B K I D O AR
Fie FEASUAH 28 7 A8 /N 0 Ty 4 A7 3% 432 3 He i b
RIEAZE DT A S50 B 2 A 142 1Z% % 0.
R AT AR N — 1A 8 3 0 A 1 s
BIAT DAEE RS TP 1Y i SR W 2%, BAR % T B TE i 4R
W2 s B — BB A Bt B TR SRIE A5
PR 5 % 1 I 24 235 1 R A 2 B 4T .

HARM T B HT RS 1 AR A 4%
LT R B A A T A BE R d, AR R Y
R R B At 5 A5 R R A T B (R R /N YT R
55 2 NRRIE T A E HE Y [F BT M B AR AE A 5
TR R, AT 5 R R T AR R
T o LA i A R BT R R SR

he =k /b,y (D
ok, T BEE S RD A H R AHER B
AR S A B T A R R T R

2 TRER

2.1 (B R IR MR 5T i

5 B TR M 5 T R A3 rh R 2 AR H B B
K f AR H B (9 23 A5 G 1 R P R
A YA BB 23 B CITCR A #U0E WAt A
KST O 2 AL SR b s - A Bl 280 Rk 43



76 I 0 R A CE AR BE RO

B4l

B CI2CR A B At F1 KS2 (4 2 At
bRt
ME 1) AR B IEL £ oA vl LA
fil G R EORE B W e K S A HOBE R R OB 3 1 B K
SAER. K 1 oA B R 48 SOk s P () ~
Sore T UG I R A R R RO AR 50K B B
Forf o AT R B0 1 PN L « o 52 G R 4L
P R 0] 5 550« R S B A 0 eR Y Xl
AINGRZIRR. Y ¢ RS REE L T LUIA Y e 0 FE
PES I TR R B TR 0 A B B R 2R 1Y
a=2.0,7=53 ~85; MG RAR M a=1.4,c=
96 ~ 133. fULAT AL, @A T EA B £ fEE KX
I P 5 TR R R O LS A A X 2 18 H gy
W E T AR AARTE. X2 R 7 4 5 R}
10° q;
X (@)

102

P(f)

y
o Clla=20t=5 W, "'\!\
o KSl:=20, 7=85 &\ kN
® Clza=14,1=9%
= KS20=14,7=133

10

10 ‘
10° 10! 102 10°

/

H 1
2.2 (B HE P AIAMER
TSI A S BT R ) OB A IR A
YRR R s AR by 3 00 1) ASUAEL A 4 R 2 TR IR
IAL R 2. S T AE 4k V-1 BT AR RS Y 4
R HE T IAR [0 2% 1 SR R 4% L A Bl Pajek™
B R SR A AN R 2 FIEL 3 . P 2 R TAL 3
A A B R AR T R A AL — AR
TEAEMEAS T B R 2 L I8 4 B AR T
J& Tz .

MIEL 2 R 3 AT o A5 B T A il 5 78 )
51 IR 2 A A5 R B X H P R R R
FE SR B RO B RS O R
HIC T il 5 L OB 15 1 ZR R A B — g L BRI
gEk B SEE XA 0 PLRLG B B X9/ o T
SE A A SRR S 4R 2% 1 R JiE SR ) 4%
HOL B A RBEE o (8 0A o A fE DL AN 4 i

Al T A AR 5 A U R AR B
o T RS REOREB L OF HORTE B YOO 22
AN AL RS & TR b B S B R TE A L
FhA3 b S T, D O 3 2 R 1 B B
XK.

M 1Ch) BT LAE S AR TE FCX ) B s
A B R 55 R T BURRC £ o3 A 9 R PR AR ABL
PR P () ~ s e A A R IIE 1 PR . Hoh
P B R 519 B=3. 7 ~ 3.8, r=19 ~ 33; il &
TR B=2. 3. =19 ~ 26. BRI H R}
A5 AL S T HORE A5 5 B e KRG DX ORA 0 {EL R
BRRH R s o3 A A A X G248 L X R W
BRIARB T s ERBAREN H 2.

100 ]
(b)
~ 1072
)
N
R
R Ry €
. © CJ1:B=38,1=33 \\Q:\ D\\l.
10 o KS1:B=3.7,7=19 ‘~:;&\
® C12:B=23,7=19 % AN
= KS2:$=23,7=26 PN
10° 10! 10?

N

BB FI RS B HR PR ARIE H IR f MARBE H I s B0 (WX HL4R)

N, NEL A AT Bl A RV BRI J {ERE AR b A
YA BRI /. 25 BORH B ARIE I d 34 (E
(dy 5351k 7.02(CJ1).6.49(KS1) 5. 12(CJ2) |
4.95(KS2) , 5 e B HURL 5 1 () KT il & 7 20
BB T3 8h e BT ZORE 45 i 5 85 43 A1 1B (BT 4)
Hh S A 24 T A% 40 O T A 2 A (AT
A AR rh R — AU X H T RS R
FORHS 10 B 28 0 455 52 B0 DA )0 R JE 5 0 o
HE T AR HR Y O} A5 43 Sy 5 A4S S8R R B Ak &5
o LR A 5 KA REAE SR B TIAS ) £ (1) 452 e A

TEE 2 FHE 3 Fros ) B B2 0 45 v, 3% 4524 [
FRW S EDE Ls HEBEDB(L=N—D 1
Fe ] (Ls/L) 43 %) 2 0.86(CJ1).,0.85(KS1),
0.69(CJ2).0. 67(KS2) , i i3 B £ A5 B 7 B 5
) 2R I 2% v 3 e A ) 3 AT A ) 3% 700 8K L il
SR VIR IEA



%1

SR 2 ¢ T A 00 255 1) OBk A R IR &

¥ o —— Rl [ i — (B2 ) ot D 77

@ i
@ i
@ 4%
O Hi
O
(@) FA S HE (b) R e A
2 BREZHBOBENE
JX.
%
5, < @ 5t I
@ KRR
@ i frikfk
© 135 B AEAL R
Nt S O AEHHEHERIBRER A
A O fefAnErs

@ RAHF L

0.20

—0— CJ1: {d) =7.02

—o— KS1: (d) =649

0.15 —e— CJ2: (d) =512

2 (d) =495

Q —a— KS2
& 0.10
0.05
0.00
0

B4 MERLEZTRESHNSTE

P 5 g i B 10 4% 3 132 1 [) Ak 2R 50 e )40
HERERE R W oA AL TE R <T 10 BY DX L R R 2
B39 h G 8 U Rl G B OB 5 9 O, BE /N B9
FH 25 TR 9 A TR £ B R SR A5 PR R AR O
J& T AR £ 8 L AR R B BB B v JF R
T X FE AL, E £ > 10 B DX I, 455 B 20 A
Al BRI A G (T 25 57 R S T
AR 1 SR A0 R A DUE R R S 2 L T
HLAS AN U A O . B G) [HA /. %
OB BT A RIE 1 A B B9 F S ME o g5

$
(b) SR iRk
3 MAREHMEHERMNE

0.81(CJ1).,0. 78(KS1).0.65(CJ2).0. 63(KS2).

MIELS Hfrad nl R il B OR3P U Y
RORAE FERE R B L 32 1 P 45 A1 i 3y
JEERE R BT T X — L X i TR RS R R
A5 PR TR R AE S K B0 Y R P A At AR TR AR
7T 7E AR e T OB v AR T UL AR B AR B R

L0 S /%%B
g 8 8°a ﬂ‘enuom"
0.8 908 ogy o
] L] : -...-Oo:asn.
| |
g 06 ot e Lt t
X % .
04} o ci:(hy=081 o ®°
o KSI: (h)=0.78
021 e c12:h)=065 o
® KS2: (h) =063
0.0
10° 10! 10°
k
5 EBENEARERHENSGE
3 it

AR SCHIFFEAE A W] I OB 13 1 B SR I 4%
B AN [R] AR 1 - (O A8 BB Y OB 5 119 1 2L



78 I 0 R A CE AR BE RO

B4l

2, A UG O AR S HE B A SR 2 A Y
b AR A0 B R s e RS L EORH T B
W25 s A — A0 ARG HAth A TE DL TR [ B
B PR 1 25 59 B0A A R BB T Y
4 0 245 R IR BE S ) OF 2 A B A R S
/. QFERE YRR b B A ) 32 R AR 3
)3 4 %, Tl R ZURH A b L ik J A
B A SR 1 B 40 N 45 rh i 2R 1 ) T 1k R A0 7
B TRl A B A . DL g IR U, wh
2009 4P PR B I S TE R — (R D) BB
130 T ARG 0 A B, R AR S5 % AT B R 3 o
SECLE AR ) FORE B I R A 1 B0 AT S
BT O G 5 4 (AR A

S LAk :

[1] Watts D J, Strogatz S H. Collective dynamics of
¢ small-world > networks [ J]. Nature, 1998, 393
440-442.

[2] Barabasi A L, Albert R, Jeong H, et al. Power-
law distribution of the world wide web[J]. Science,
2000,287(5461) ;2115.

[3] Barabasi A L, Albert R. Emergence of scaling in
random networks[J]. Science, 1999,286:509-512.

[4] Jeong H, Mason S P, Barabdsi A L, et al. Lethali-
ty and centrality in protein networks[J]. Nature,
2001,411:41-42.

[5] Amaral L. A N, Scala A, Barthélémy M, et al.
Classes of small-world networks [ J]. Proc Natl
Acad Sci USA, 2000,97:11149-11152.

[6] Goh K 1, Cusick M E, Valle D, et al. The human

L7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

disease network [ J ]. Proc Natl Acad Sci USA,
2007,104.:8685-8690.
Newman M E ], Girvan M. Finding and evaluating
community structure in networks[J]. Phys Rev E,
2004,69:026113.
Newman M E J. Fast algorithm for detecting com-
munity structure in networks[ ]J]. Phys Rev E,
2004,69:066133.
Kim D H, Noh J D, Jeong H W. Scale-free trees:
the skeletons of complex networks[ J]. Phys Rev
E, 2004,70.046126.
LW, 2R H . Han SeungKee. H) 3 1 ¥ 45 11
Rt )] R R 55 2 &8, 2013, 10
(2):30-36.
Korea Foundation for the Advancement of Science
&. Creativity. Development of a National Science
Curriculum(2010-14) [ M. Seoul: Korea Founda-
tion for the Advancement of Science &. Creativity,
2010.
Cha D W, Kim H S, Lee M S, et al. High School
Science[ M]. Seoul: Chunjae Education, 2002.
Lee M W, Jeon SW, Choi B S, et al. High School
Science[ M]. Seoul: Kumsung Publishing, 2002.
Cho H S, Kang D H, Kang T W, et al. High
School Science[ M ]. Seoul: Chunjae Education,
2011.
Ahn T I, Ahn J S, Hahn I S, et al. High School
Science[ M]. Seoul: Kumsung Publishing, 2011.
Kruskal J B. On the shortest spanning subtree and
the traveling salesman problem[]J]. Proc Am Math
Soc, 1956,7:48-50.
Batagelj V, Mrvar A. Pajek: program for large
networks analysis [ DB/OL]. [2013-11-20]. ht-
tp://vlado. fmf. uni-lj. si/pub/networks/pajek/.



