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Saela, 2 A3 TATE ANSATE DAY 5L B A7l dha A9E B3 Az @
A3 Ygoz dEe Dok

2. AHE A AYRA

2.1. Ao 9 7

A ARG AL A 3H7] ool A AR, A p|E o] 9} A AAYA 2 B AL W
A obo gtk AR ARATL 9 Apellzs (web science)®] AT Hof F bz, WaelA A
& AR siel A7) S A A o] ATAEAY W] A4 Dol A4 B
TEE T ARUUIR AFEe] 97, 47, Y, BH 52 AB FR) A4 A8

2l 2% (platform) S 2ot *P@iltﬂﬂcﬂh *;"CE, olulz], 2r]e, Ht]e 5o tid He
£ 7FX 3 ok tiE A Al u|tjolz A B2 (blog), A AZA (social network), WA RHE

(message boards), FINAE (podcasts), -r]i’]ﬂ (wikis), HIt] 2B 27 (vlog) 5°] At} (JeonF} Ahn,
2010). A QAP AE ASuole] B FFEA AHAAYE |83 ARE 1o ALE
3 ARERE AT Letel Aotk AR ARPANAE AEA AELbe] ATE AAfFel, AT
A W S22 ALH W ATUE Rl A5 A AIAL) A2 o152 A
25 (facebook), 52 (youtube), EHE (twitter), ufo]s| o] (myspace) 53 FUlQ] Rold=
(cyworld) 5-©] k.

AR AZAFEALE FE2 TNAE 2 AAE Aol AT UlellA ofd iAlS el dvkt 8% o
s sk, 39 2Eel fleAl B dd WA Fols AviskeA] 59 AHAlS 2E Abele] | v
e 7] A% A FeH mE BASE ol T 4 Aok A AATEANA HEAA S
=7}

44 (centrality) o]t}

Aol Xe] SE& ofg 7FA7E QAR S48 S olelshy] Hal AR AdREA oA AH
=52 AHEE AR AADNA ol= AT SAAA AR e Al HI &

L=283]
T ZA] Table 2.1 1A 9t} (Opsahl 5, 2010).
Table 2.1 Types of measures of the centrality
Measurement Explanation
Degree The number of links incident upon a node (i.e., the number of ties that a node has).

Degree_in The number of ties directed to the node

Degree_out The number of ties that the node directs to others

Closeness The length of the paths from a node to all other nodes in the network
Betweenness The number of shortest paths from all vertices to all others that pass through a node

AZA (AE8HY 7, degree)> HEHZ YollA] ol Atgo] th2 ofd Atgha} duht gho] 3l ¢l
=71 A3 MdezA AZF5 A (degree centrality) ]2l ® it} o] S AZE gk
wel 94 % (indegree)$h 24 % (ontdegree) 2 LHs 47h T, 94 S5 e SRR A2
He o, 4 £ UE AREEA d285 = 5 vt} (Choi &, 2011).

ZA4 (closeness)2 o] ZWAI7F of2 /MAEF dup AWUSE (F7R) AE SH = NEoZA
A= V‘é (closeness centrality) o]l = dtth. ZF |AEL] 2L o %7‘4 WA 7} o= WA 7

w
A SRS Wb ANE A9 5 (HBAR do))e] Fwe] 442 Adh 24 A-B-C-D-EZ
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AZdH o] Q= 2hol YEYA (line network) 7} tkar & o, Aol tfdt 28 AL 4/100]t} (Choi 5,
2011). A ZRAl thet 2/ oh 2ol ¢uksld 4~ gtk (Huh, 2010).
. n— 1 .
Cc(z):m, i=1,---,n (2.1)
4714 d(i, )%= A oA 7] Ak Az dololeh. ne R0l
%7073 (betweenness)-2 oJ@8 7RA|7F th2 WA % Alololl f1X o= BEE SHS= MEL2A T
el A el 73l 710l A & (F HAEE 928 A AA ke A9 7)ol FAEA
/] (betweenness centrality) o2t % 3t} ZHAL] A9} vlz7IAl2 A-B-C-D-EZ A" WEYH
32 & &9, & £l 9+ WA Ast EE SAAET 7] wliol 7P S 0] won, 7 F3¢
01] e AA C7F S A=7t 718 ©7) w2l S448¢] =oh AR Bell thet S04 (F3a4
©)2 A_B-C, A-B-D, C-B-A, D-B-A 2 40|t} o]9} uparlA= vhwx) AZS A, B, C, D, <] %
H”fﬁ 27} 0, 4, 8, 4, 0°]tt. webA A C7F F70/30] 71 31 i 0] S5 SAMNAR 2ot
(Choi &, 2011). webA o] 243t Y E I Ao 7|4l C7F S SN 7 583 98
gteh. ol® A ol thet SHFAAEL tha3 Zo] A4 (Huh, 2010).

= > Y=t (2.2

IFVIF VFE]

AZIA iy 7k WA iell A J (i # )% 7he APAR 0138, owge WA oA AA j (i £ )= 7
2 FTANE vE AXE B2 Folth

HF
o,

B Apaas w%mw A31E ol o] 1EE A A3 AN T FAHE Sl
AAFYE 4T Cho (1N SATIZE YO YT 2T FU4 20 0
T EAL AHALFRAS St ABFoA s g

2.3. A FAZT 24 A

4.27800| 4 LR B AF ] A Z438E 98] AR A AFEA S Bkl 1=z E i) 4.3F 004
2MEE A AdY a8z = SASS] Optgraph procedure for SNA2F UCINETS o]&3f] o237}
22 Ao ofsto] AxHr}

[&HA] 1] SAS®] Optgraph procedure for SNAE o]&3te] 44 S=9 st R dlolg] Al (AE,

QYA AYE)S BT ol W, FUY L FAY 25 F ABFAYOITh

(27 2] 92544 ZE A4 FAolA A48 92 (ink) AR ol AL AAAATY. =, A2
AR (fromid, to_id) SFHARAE ol SHFe] A oln Sz Be Ado] o] gl o
& g},

(9 3] (S 1]e14 44D Sohg . dlole Az (B 2o14 448 42 AR dold A Wge
o}

(9] 4] UCINET S o|-§3F elz 2442 SAste] (9 3jo1 4] M dlolg A dae stz
#A75h

[&HA 5] UCINETS 0|43 Zefz: thgo] 34-g B3te] F=dn) (1) A2 AH dojg A9
2E 3198 DL 39 (test.##h, test.#4d 3t A2 AFAZH (2) SRR oy Al
o] glAE FUL VNA 3+ (a-Attr.vh, a-Attr.#4d) 3+2 8 WA 7T (3) UCINETS] o
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Froll Al “Visualize network with NetDraw’ A335t1 2= & Zx3itt. UCINETO|A 3=
£ Fr = AR A AFg2 UCINETS] mj7d-& #2317 vlgic}.

B Aol M ARgE FAEolHE 2010 18171578 2012 138H7]704] A3E & 6159 th 3t glo]
Blojth. Ao ALgE vlolE & 6157 FollAl e State] ofttol A £ e FA oftez A
He Y 1782 A IA A7 5987 ol

B AFoAE F 7 FHE 242 #R% A WAE BAUCIEE o83te] 7R A AL
Ae FRT 24 W82 (1) A F9d wasd tisiA UeEAE 3T (2) AL, 9
A, AAEE AT IS A3 A5 Apo] W} (WAA)E Fotir] AshA Huup-He-7
(McNemar-Bowker) 7% 2 3]

S AL F AR 9 EAE AFE AZF QA A A A8

Aete] AR AAHEAE FABEe] ol A AZAT 2= E F

2 Ae] S4E AAAQA AA A Lotr gt

BAA AR HPES T 22 HAAE B8kl Aoskith (1) AL W AR AL
A 2% 35}, AARA D (AA, JE2RAY, A 2% s}, 23

AD (30 2% 34), AASAS (IS A o3 a4 I3 479 WF2 RS (2) 9%
QYA WreA SEAAT TAAL SFOR QolAtE A2 37 (2010, 2011, 2012)d
ool A 2 WSl 53 A2 ol 1002 FhA o)A o8 g BEoz At by
AP A WS B Ao So] SR RAAL TS Sel 7 o) sy
2 2354k %@1 of AEE QA Wt ke 2L WPoR HaF, FAIE, B4
28, AR 0w TEAED. 5, A5} o)Fo1d 687 NS ASAAL o|skel A 1R

4 (49.61), Al 2Al~m4T (55.18), Al 3AFEY S (61.75)2 Fatdch 2 23 Al 1A ol oll=
OF1E S, Al IR et Al 2R Abole ‘FetaE B, Al 2ARE S 9} Al 3ARE R AL
ol ‘FALE T, T Al 3AREAST o2 AIE HtE TRt (3) b HYUE
Hes Ad 39 2 skl g AGE (d 6 1924 AZEIAADE)UICIHE o83t Al 1A
94> (45.855), Al 2AHE9 4 (55.021), Al 3AHEY S (62.724) 8 L3t th AHE94e] AFE o] 835}
o] Al 1AM olefoll & st28 3k, Al IAHR 58} Al 24— Y4 Abol= F8taE at, Al 24
AT Al SAREH T Abole SAAE B, 2E|Al Al 3ARRS S ol AR St PRSI

B AN $EE 7 2E5AEAS BAAE H7)A¢1 IBM SPSS Statistics 20.02 A-&3+31 1,
KX o

ARAAREAL S48 FEE 27] fIste] SASS| Optgraph for SNA Z2AJAE AREsR3laL, <
AFAA (degree) 235 ol-&sto] Lef=E 2= 3t7] 93to] Uncinet 3| o] Aol A A|53H= Ucinet

2 A7 AR A olEo tiEiA] AFEATE Wl et Ve EARAES +qs 23 Ta-
ble 4.1 Fo{#] 9lt}. Table 4.10A4 ‘A=’ & H S uwll, 20109 7 A& (41 6%) o] =gko}
2011d00= 31.9%, 2012\ d0l+& 26.4% 2 UEh} 37t AFE4E AAEL o8 Yt A7 92
< & 4 9. shddzE 28hdy) 3shdo Al vl&o] 27 84.8%, 15.2% = LrER 28hd Xd
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= “}01 she Aoz el o3 Axke 33hdol] ARE & 49 g5 Buo] A7) ujiol
gha gehEnh AW EE GAe) oixte] A 247 66.4%9) 33.6% 2 LrERt WA} o abech Ak
= u}O] st Zlo® Uehdth AG9d 2 By AFsl7] o) AT} o]F o] v eS B RS AP
2 31.3%1A 73.2%= JER} Bf ALl ABADE o]Fo] WSS & 5 rh. AAFEA gL
16.9%°0A4 5.0%%, FHALDL 48.5%14 20.6%= Ueh} AA73HA 43} ﬂjr,ﬂoéoﬂ,ﬂ AZo] 1
o] YPLee o 2 9t} dAEALDL Itk = W= g Aow eEhGTh QgAY AL
Ao e = F351Q THSA Ay AT E B 27 37.1%NA 3%, L2 27.8%0lA
12.2%2 Veh Qe A o] W oA B AEo] oo ALS & 4 AUtk Joz JIdAe]
2 3= 10.7%014 51.0% % e e do] W staof A = ¢J+E4 Ak Z2A 7} =
998 @ 5 gk AR A R HE ul, 297 Be wske ool e A
Bol F3ke1del gle ?%Ur—ow A3t Aol 25.8% 99 W] A Fol 10.7%2 Lreht Ao} vl
O] FARSE & 5 k. ZE S A 91: = A3 Aol 33.3% A B]&0] 51.5%2] Bl&
o 1o FA9 709 S5z AEo el olFol B ASE Lpesich

Table 4.1 Descriptive statistics

Variable Category Frequency Percent
2010 249 41.6
Year 2011 191 31.9
2012 158 26.4
2 507 84.8
Grade 3 91 5.2
S Boy student 397 66.4
X Girl student 201 336
Humanity-society category 187 31.3
. Nature science category 101 16.9
Category (before) Engineering category 290 48.5
Art-physical category 20 3.3
Humanity-society category 438 73.2
Nature science category 30 5.0
Category (after) Engineering category 123 20.6
Art-physical category 7 1.2
Low 222 37.1
Middle-low 166 27.8
Entrance grade (before) Niddie-best 116 YW
Best 64 10.7
Low 18 3.0
Middle-low 76 12.7
Entrance grade (after) Niddlebest 199 333
Best 305 51.0
Low 120 20.1
Middle-low 154 25.8
Employment rate (before) Niddie-best 156 311
Best 138 23.1
Low 125 20.9
Empl ¢ rate (after) Middle-low 64 10.7
mployment rate tatter Middle-best 308 51.5
Best 101 16.9

o et GJAS Lol 7| 9)3te] WMuul-R

A FHQE o A A} AZe] WHIH o
< A A olA] Fetrhs Avvt Aok WA AR

AT,
Ae AT o714 M3 ke 2
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£33}7] YA AP AT HEaL sForslr] 9] AAEE FASATE o] thdt A23= Table
4.20)| A FE] Table 4.40] oA )t}

Table 4.29] ‘Al o] that wapxe] 23He BH, AEAS ALeA ARASALDR AR 497}
=7 ez YA Z2aA oA ABAE AL A A9 B =4 e Qo) AL o)
A} AZof A3} YRS LdolH 7] f5te] Wunl-B 97 AAS 83 A3} pgho] 0.001 (FAF
7k 226473, AHE: 6)% UERE Gol5E 0,010 4 213 A7E RBol A} AFo] o] M}
Ak & 5 Qe F, Aol QlojA AD e ol o] wo st Wt AdES & 5 Atk

Table 4.2 Cross table for before and after of change of major study (category)

After
Humanity-society Nature science Engineering Art-physical Total
Humanity-society 172 (28.8) 6 (1.0) 9 (1.5) 0 (0.0) 187 (31.3)
Before Nature science 71 (11.9) 4 (0.7) 25 (4.2) 1(0.2) 101 (16.9)
Engineering 180 (30.1) 20 (3.3) 88 (14.7) 2 (0.3) 200 (48.5)
Art-physical 15 (2.5) 0 (0.0) 1 (0.2) 4 (0.7) 20 (3.3)
Total 438 (73.2) 30 (5.0) 123 (20.6) 7 (1.2) 598 (100.0)

McNemar-Bowker: 226.473, degree of freedom: 6, p-value: 0.001

Table 4.39] 42 o] thet wxpxe) AFE BHH, FEejd il gt zo] B stalo] 4
So] Aol £ Fr o ARt ojFolF e Helth olEjgh Ho] E AfeA g Aol
-5, YA A e sE JEtete] Aol w2 SR AEE Sl 93-S Table 4.39
Aol A Kol Fa1 9ty AAR AT A ol SlejA] At Aol oA WSt AJ=AE Foti 7]
ko] - 2eA AARLS £33 A3} pghe] 0.001 (BAZ g 313.554, AHFE: 6)2 VR Ro
$2 0.013}00 A 94} s Hof A Aol Qg o] Mst vk & 4 Yok &, 9% A

=
Sol Ao $& Tz olFo] felA NS E 4 Uk

>

kv

[*]

o e JAL we @

03':

_|

Table 4.3 Cross table for before and after of change of major study (entrance grade)

Aafter Total
Low Middle-low Middle-best Best
Low 11 (1.8) 29 (4.8) 73 (12.2) 109 (18.2) 222 (37.1)
Before Middle-low 1 (0.2) 18 (3.0) 64 (10.7) 83 (13.9) 166 (27.8)
Middle-best 4 (0.7) 23 (3.8) 46 (7.7) 73 (12.2) 146 (24.4)
Best 2 (0.3) 6 (1.0) 16 (2.7) 40 (6.7) 64 (10.7)
Total 18 (3.0) 76 (12.7) 199 (33.3) 305 (51.0) 598 (100.0)

McNemar-Bowker: 313.554, degree of freedom: 6, p-value: 0.001

Table 4.49] ‘F &0 thst wxpxe] 235 Bd, A3 $9o HYJEo] ‘54 stake] =71 wA
Uebgton], ymzle] HFoxs vixd 23= EOIL Atk IS sh= AF S FAdE
+ 2EE skl AAT vl AZsA AZetar oA ke Ao vttt FHAEl AolA A
A5 W7t ol et A=Al thall A dopi 7] fjste] Wunl-He7 HAAS 33 27 pghol
0.001 (BA 3t 72.573, AFE: 6)2 JER} 5942 0.013104] 923t A2 Ho] AT} Ao
ol Wsrt Qlvka & 5 Qloh &, 4 Aol ke HAPES o SelA HPEC] T4
A AAES A AR o]Fo] F3HA AdS & 5 Ak o Y2 5 T5ER
9 Szt Aelal A2 HAsH] olele S AT wf, AYEC] R oA =2 FE A
FHE ke AL Adae didelekar A zEit
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Table 4.4 Cross table for before and after of change of major study (employment rate )

After Total
Low Middle-low Middle-best Best
Low 24 (4.0) 16 (2.7) 54 (9.0) 26 (4.3) 120 (20.1)
Before Middle-low 42 (7.0) 22 (3.7) 70 (11.7) 20 (3.3) 154 (25.8)
Middle-best 35 (5.9) 15 (2.5) 98 (16.4) 38 (6.4) 186 (31.1)
Best 24 (4.0) 11 (1.8) 86 (14.4) 17 (2.8) 138 (23.1)
Total 125 (20.9) 64 (10.7) 308 (51.5) 101 (16.9) 598 (100.0)

McNemar-Bowker: 72.573, degree of freedom: 6, p-value: 0.001

4.3, AAEY 2k

4.2 Bl AAE A AH o QA7 A gae] AL, ‘A, FHAE ol A
AR AATEA S AASATE AR AAEEA AoA AR F4HAE S=
= TFSAE 3t A AATEA Y AAE o)Lt A AAY T=E Axdytt. 1z AEE 9
3t AL A AR A o] Axl= Table 4.59] Fo]A] T} Table 4.5 4] ‘degree_in’¥} ‘degree_out’-& Z}+
Zh s state] AP A& Ado|n, ‘degree centrality’= AYT} AEL 3 AHE Ho] F11 ¢
th 2 Aore 542 A 545 skt 7] wiwe A, 4 AE’, HAPE O o
Zt &3 F AR AAY 2 ZE SR Vet

oy

Table 4.5 Results of degree centrality

Department degree_in degree_out degree centrality
A 16 4 20
C 17 0 17
D 17 6 23
X 13 2 15
Y 6 7 13
Z 19 3 22

Al 719 AeEoll st Al Ad™ e 252 Figure 4.1 8 Figure 4.37k4] Fo]A 9t} Fig-

o Atk 7]
5} T o]ZojA FHEL oujsitt. 18y 58 ()L ARA
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Figure 4.1 Moving in and moving out in aspect to category

(O: humanity-society, ¢: nature science, A: engineering, [J: art-physical)
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o
Atk o71A =¥ O’ A0l W, O T, Ax A, 2E T S vE
ot Figure 4.2014 & 5 9l Hie} o] 4 Ql datoll A A7t 713 %H‘?ﬂ olFlBEE ¢+ U
t}. o] A= 4270 9l Table 4.39] wx}&o] TS S 23 Yt} =, ol L2 33}

£ ShEA) 2ol Yo Ao] L rhme] Adol B ol Fo) 2SS X 4

Figure 4.2 ‘Y32 ol thisfiA shpdz A2 Alol thslA oj| S4¢] JeAE Ho 1
CA

Figure 4.2 moving in and moving out in aspect to entrance grade
(O: low, ¢: middle-low, A: middle-best, O: best)

Figure 432 ‘A48 o] thsiA] sspdz A& Aol ofsh A old 540l deAg Hol 1 9]
koA £7 O AQEO] R, (0L FH, AL FA, 2T TR L ek
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Figure 4.3 moving in and moving out in aspect to employment rate
(O: low, ¢: middle-low, A: middle-best, O: best)
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Abstract

As far as the universities in south Korea are concerned, they have to meet the need
of the situation as the number of the incoming students are decreasing because of the
population-reducing in south Korea. The Ministry of Education Science and Technol-
ogy is enforcing the restructuring of an universities by evaluating all the universities in
Korea by using some indices (employment rate, supplement rate of students etc.). Most
of the universities in Korea are widely permitting the changes of the major study as
a method to improve the ‘supplement rate of students’ among some measures. These
changes of major study (moving in and moving out) can give rise to difficulties in man-
aging an university because there might be the departments with a small number of
students as they moving out from low level departments to high level ones. Moreover,
as raising the change rate of the major study, there is no loss from the university’s point
of view but a department could be in a difficult situation. The purpose of this study is
to grasp the characteristics for changing major study by a general statistical analysis
and graphs produced by a social network analysis with the D university’s case. The
results of this study are as follows; (a) category is from the engineering to humanity-
society, (b) entrance level is from low to high, and (c¢) employment rate is from low to
high as well.

Keywords: Centrality, change of major study, social network analysis, supplement rate
of students.
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