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o &3k AT dEY F sl A} =Y Hsr)ed] 22 9FE ton Wadng
A AAHCE 7)e EoF AP FEe SA4Y S5 $RH I 3lon, vty

el 2

o AL o] F /M T8 HHEA AELR FEAAE FEH d F e YA FH3
71€ 9] Aol ZFZE I th(Aschbacher, Ing, & Tsai, 2014; 53], g

84, 2013; Choi et al., 2011). =& #H87|&Z o] ol rigte thkdt A GAA A 7387

o
I Aths Ao, 9 F o)) Hety ade 87dhs AdEel FEshal itk ©A

oM R I AS A qEe] ) N2 AY FHAAE 22 IFH e wIsk AUk

At A W sto] whgkEo] 9] o] Hetule FojHQl HeHr|EdA S 8 thH el
A w=gatar glom, volrt AA grol A AeHH A2 #8HA g 3 :
£ F A= v A ARGARS AFsa ot olH T £
o g asIHFANE Y ALl ket FAstate] By
dglo] o]FAAX L JukEHlS, ©]F7], 2012b; AFA, f+UE, 2012; Stuckey, Hofstein,
Mamlok-Naaman & Eliks, 2013). ol& E°] $2luete] 2009 M4 #Heha &g Z3
o Ao A FEaEHA HIP o ERxA FHEp o] 7R IS srgAe] AEH
AT 4% HoAA Axsta, S A4 &7 PHOE A3 BAY 712 ides
H3Hd FAU AE ZAE AFHOE A RS A #te] 7|e9 wed o
Atglell Y HIAH o]Ee] Z3 #HH UFS 4T F UEF ek A s
A Ao AolA A ALY AL EAISbe] ##A 1AE et Jth S A3t
71E, 2011). BE SHHEL AAlo] S5d Fsto] ARl AA| gl A ofgA 2ro] =Tt
W& &S AYn, o]|gt 7o et T2 AHE A X A5 H8ego i F2
Fojot A= oA A Bk d#HA ATKStuckey et al., 2013).

53] mlgfe gollA o FEd A SHAAY BdEA o] JTL AT Soio
osy dzxHa Aok A2 #8stEe] Try 5710 tig sue] d7Ee e #
g Aol g olai7t HetHES St AgA aglol B &
1.3}3L I THGlynn, Taasoobshirazi, & Brickman, 2007, 2009; Glynn, Brickman, Armstrong &
Taasoobshirazi, 2011; 3t~ ZAw| %Y, A3} o|&7], 2012; ZA44, F0d, 2012; 314,
o]F7], 2012a). #3t7 BHAH HYol Uit ol 2 EoAA H A= A5 FStad
of t =& FE7IE oofAA HI ole Ax AHE FFOE oA Hohe 4%
o|th(Glynn et al,, 2007). ¥7F ofje} S ES o] FAE o]11=H §loA #Hetd #EE F
Aol et olaf= thE oW f4RTH FR83 TS ke Zlo| T 99 APAT
AAEZHE 39 a1 9 th(Aschbacher et al., 2014; Archer et al., 2010; Hsu, Roth,
Marshall & Guenette, 2009; Osborne, 2003). WehA & a G4 o] &t} AHH 32
A9 thdd ¥ A3 EAS ol F UES 7tEAH} drpa F4do] &ks| o] o

THH 7 8], 1995; Liu & Yager, 1996). |72 A2 Z2HI Y& #3e] EHuKdAE 7

ﬂJ[O -lk’n 4

o I
= 3T
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z3ta e Holgk & & UthMcComas, 1999; Laugksch, 2000; Shamos, 1995). ¥4k o}
gk STS W& SFHAAME S0l Astrlest ddd A i F&3 4ol 2

b U
S22 A5 glov, FASAA Ao t ARE AFete A A= o
(Smith, 1987; Ziman, 1980).
Foa A7)E S0 FELGOE AL AYsHE A7lolw, A AzAde] W
of uheb dwt AeA Lestu, WEA nestn, A, Ffugetn, oo A
G Aol ARHE R WA 2YLE 2K Yo} w5 23
Holx A4 Al A7]o|t). 53 F8ha AM% s o] ol de ARE Azeln A
Ea=t/l Bl A B TE T A A A=, oA,
k=21, =B} 8], 2008b; Simpson, Koballa, Oliver & Crawley, 1994; Woolnough, 1994). ©]&
3 ZQAHER sty A2 A2 FLE T2 o Jdnt) oMo A3y y 9= AA
olth, A= obx A Sgi}eto) urﬂr % 72HEH 2007 AR w53, 1Ea H2
HARE 2009 A &I o]27] 744 JEnSE P TR FEE G I
o= W& THo] HFeks gl “HUH g o 71 91 Al sk A28 A3
shs AFIIAE 2 vl QITHa S, 1997; RS AAARIE, 2007; &3ty E s,
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ri
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Lo
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HA gl

Bo g Aol §4% ARE AFIG 12T e B A9 FRE ST 5
o Ae Aes} $2) ARl ML G W Brhen Aden vk Fo 1~35hd
Foll AAEE (1) Hfolehy L% ;

7VEA Fi FguFddse AEnso] Fa4
715, 2011).

u -EArs e BAS o) E
AAE Fedd A2-AY A= F
7 BHo] At n&H EAHH 714 FHo|th a&F =
BaUE ZojAT B8-S 53 ALEA o #HFHA g Aoy Wi AR S
Ao ke Zlola, F7H BEH L Algvt aFstE A2 AAE A2 F e ¢
T3 AAEE Ao F7F AL B VlHEA e A TEth =3 viety #
SR A AL Hr|ed G YA AU FH A F52E ioﬂﬁ o] Folx =, #3}
FAEY A2-AY A= A= B T3t &
T ATHE-A ], 2015).
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A Aok wheba gubstAel ws) = gAY w
Msdel e78nh s-gvets 2000 FAREZE
StIA K-S st don, A= AP uS
GRS AAST Yt} o]HF =YL B FIFHOE AFIANE
AAZA o] FA Eokol Adzd FUE] v HerjEe A=E 7]q1 a1 YTk
|4, 23], 2006; A4, FUE, 2012).

A o2 e A I AL S BH F7HY A AA 3} ARGAEA D 22 AR 7

of 9lol B 2
ol ARHE ol =7HH AAelA =
o]

. Ho

-

49 3% 5

GOl ¥FE, BE HAYATC] A& BoplAs| ALPAA oA FE A AT
Aol e @ ol &L A BAR Aol AAY FA, Fpol AFH BA, Ao
e TolE, ARAZ A% ool 0E A2k e UA Lok AZMGA ol
wol o7, MEe) 24, )37 715 AsF #9l71sk L2 27 24 <3 yebdrin
el k@4, 358, $49, 2010). AT YA So] Fet BAD WN2E Y
S Wgol ool Hsle] BhE e HuEAEd, o 2 olzA 5%
2 AFESZG A AR 5o ARSI BAA HE% BE A2
g jv‘u’r°1 A7) EoE 4HA YA EA, %%4 2006). =3 4403;}1%% 21 0]
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s ix} %}OEIE o3ke] HE 72AT e it S HlE) A
% T8, 2012; WAL frd, 3154, 2011; FE4,
7)<, ﬁohli, 2010; 5}, %7311], %3, 2006, 3<% 9, 2010). 3] FEFFA S0
dupt #Hotat FEE Adol gl Fetsta e ARHA YHOE gotE Havt 9)
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s

2l
=2
fo
21_1
23
2
g

AN AT AT A ool thak 12bel A4o] 471719 Sl
TR A A4S 58 &2 W 72+ TedtA ETHAnderson, 1983; Collins &
Loftus, 1975). AA2 54 gl 72U g4 ?—77:% e A o] NEHOE A E
= 27} o} o] A4 Eol A5k Agol Qe P2E UE 187
I e BXG JeHE wA Iga A qu(dlsessa, 2008; Hammer, 1996; Quillian,
1967). WebAl S st BAD Al B A4 9N 159 JA ol SEF

o
N
F
lo
fetl
I‘_&

1 H
T2E P45 s 7}”401 o, $9E A FRY MFt 22 H(node) FF
o] A4 Bk ol Agjo] of¥A FE WAE Pod 1 ATz WAlA AFHA HA
A 3 A(link) FE] A4S A G opt v sty BAAd Tz

ol& 7} 7He & A o] th(Fisher, 1990; Hovardas & Korfiatis, 2006; ©]=7], 3t¥1<=, 2012; A H

T, 98 S E8F WAF 2014; AR, AYUZ, 274, 2013). & 71E9 g BEAAT
& SalA e @ed] i AFY At ot UkEA At " Aol 2 | UskE
Aol 27E& TR Wil o5 ATl AYE o] #AE FAF F gtk A
9 dAFx YolA g AFE o] A4 BAE olsste AL FNEY olFA &
ol ok A F2E dF o] Zo| olsisted ozt & £ k. dE 9 Agle
Adwe #ot7 AHE Yo u e Ao FAHOE Bt AYE 3ty B4
H AYow 4TH 24 A% By S AT YRA BAE FP8HA He Aol
ot

ol ABUEL T BAH S 2AEM $&3 AUEN T BH
(Fo)) 3714 (FZ8; co-occurrence) Y a <
(Wassetman & Faust, 1994). o]¢} 2 B4 W& &8atH e
Qo] e Afwd oW #AE FAhsL YA 7=
T JTe AATE 22 gEA B 7] Wi 3 #H wrdhs T A aEsfof
& 7z ARZ &8 = TH(Doerfel & Barnett, 1999; Lewicki, Gray & Elliot, 2003). ©]
AFNAE dAUEN I HHEE D8t AFGAEe] M8t e #8t7 #dd A
T3 dustgEo] Q1AEt T Qe Aot #HHAE AT HAYA AolE =& WA &
=g

olgg Q1 T2 A olafol 7MF AY{TF WHOE HZ EA &4 FolA &
AHEET e VES Ario] Atk AP ES A BAHE WE 74 84 (node)7t A=
&4 7] Aol ?}3}‘%_ 71E& AEEe] B S &St 1A o5 7+ BA(link)Ehe M EE
Fej o] Ao FET AFHHE ]t Grunspan, Wiggins & Goodreau, 2014; Wassetman &
Faust, 1994). = ﬂoﬂﬂéﬂi BARMS AU ESZ £4WS dojghe diidel tisl 28
sto] F2A ol E Al 1’ MZLE B o|th(e]£7], 374, 2012; Wassetman & Faust,
1994). o] AFoAE 2 < fal S SRl W3l 7lEFAA BlaE dol
3t Adef dlolH Fr% SEHoR duA g om, i Aol FAEY] AR Lo
A odl §0-E AAE YA AAHMES T A4S F835to dotr Al T

H
o &< & —’F 015}
Xéﬂ?i WellA s
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o2 AoUEYAE F AW A4 FIP MAATE YL dofE
sy e 29 724 450 24 GFE T Bl Ao 278 ¥

zd 4e % %
Fo2 WY okt o AFNME YA 54T Yshy 55l Folsgon wE
Foolth, B AT YA 409, o34 14¥ O, BF YR 24 FHYa ¥
B HRGATLEY sdolth, Luk L dEb4 209, oSy 268 BE A a4
gol gl ANEE FAH YUtk
2. X2 +7 ¥ HFsl

St Ass Qe gl Hots BE Mo of| AL AXsh=R o]
Si3te] “ofeiio] AT Yt HE3} HAH HYES BT HojuAL, a}% 23} 3 o
of e ST AYYOR AEFEE FASTE TS o o SPYE] HET &
£ AYEe AARYE AX d2E GUR ASHETG

shggel Hotsh By AYe Wed W 2L AYS ANIIHGE A OB Bol
AET 5 Atk o B0l ABHLAG AR B A BT RS ATHE 33
A& ouldhi dololth. ER 9| Ash Zokst oAb} o] %% 4% HYe A48

= A d

woleH AHEE TR g g Af 2 9]“]5 ARTE B3 AYGERAAE 718
2 HF3K(framing)3t At @A &= FF AYG EFAA A5 A s€=d o) A
THE R3S A3re RBoko] AYE] 99 5old EA et AYES FE3
AA gk b o] AFdME vEm =E M AL 2FE Y EF A (Standard
Occupation Classification System)2] THHF(Major group)ZEE 7|F0.E TolES W3
3T oo H

®Hol o= &

At A EEALYEFISCOY = EF2HEFAAKSCO)7} 1
TFata o] AFelA v BEAJEFAA SOC ZEE AALE ol f= T3 2o A
A, LA =F5A ] MSE wF3te] o]FAE AYl tieiA vl A4 s EF7E o

Ak HZ FFAN] YR st Fr|e A AYS 2, FAL YA 5 2L
AE5AY AdEHE 28 &S AT b ARE AYGEC] AAUL A= E& AFSH
Atk WEel gAEC] vto] 5& B3 B A4 | ohdd vy ArE Ay T
HAE BEF7F 7He3loF $th(Hadden, Kravet, & Muntaner, 2004) =4, Hl=¢) SOC Al 2~
< B2 AY4s ERsted o 7H s &4 B HAS A gt vl #
z T ISCOAT AT FF(skill level)Z A‘%%Sé(skm type)S FAlo] 12 st
ANzdo] ohlgt B} B3EA ERT 4+ JE A5 RIS 7122 HA Hdg
(&S 9, 2013; Shin, An, & Lee, 2014). o] AFolA 7} FastA 3743 AL A=

|

SR N s
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o] QlAstx Sl #Hetd #HHE Ao FFA ROt T2t ISCOY KSCO9] A, A
HEFE AT Adfidolghes 234 S JelA 748k A dhz ofuof
A F3r)e Ade BFT o 253 SHo] dAdY. 945 S04 KSCo= S-Eluety
AYES 10719 AYTOR Urm Qe oF Her|ey BdE Re AR} 71%3F
2L 75T D AW 22A, B, V) 2244 % 29U AR D45, ol
3 B JoA B AVE A54EL 18 B2 Ao BT AIASSEEEHT 4
=9 A @Holu} TALQ)-A4H e FEMEY $29] AT 1§ TS Fd Yo)o0=
Ur9l7] wEolt). stSo] AASHE ety BEE 2o RS td wgAR
2 53 9 A2 =il AR A5y, Byt olUg A54Fe A3tie FE3 #
@a7] g & AU A9 dAe) AsE L7 WEE AEE EA%T kA o
ATAME FAE] U3 A5t #AE AP fHol ofFA BAE AUH A<
S YAEA Golrer AT Bo] glonz 43 moto HHs B EFAA ¥
9] SOC ZE S 83t YEYT Ao zZgdos Agstygrt

3. A2 AU

HEYI= HYEYIE o|F= H A9 YR w2t dYHE Y F(1-mode network)
9} o] YU EH F(2-mode network)Z TE 4 Tt AYUEY A S Ho &40 B F
TYsH olAVEL T A ME & £4E& Ad F FFY Hol veEbdth 4 M3t
FA dHolHE FEZ el S o dYVEHIE A do] 22 £48 AYAT oY
UESZY A9 P37 49 &40 2t mhA o|dWEY AN E AR HE H1Y
AAE JerAY 2 & to] AAE YEA ge
747+9] st Eol AA T 2 o]dRE YEYAY FAxAYIACY PH=E

RS B 64 p
A(Projection) HA & Fall SAxAPIE 9 o]

Al o
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e 1o
e
r\l
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J

= o] 7hesttt. o] dyoME Z=24

BE MEYAE JYRC YR QAR P2 WPHYT, TRAPS o URCE
FAE AEe 97 BAT WRoR FAD £40) BB ) BAT FEeE FHoIT
ol il A dHURE PHL 7 HE FA dvH BEE ST 7FE A (weight) T
o2 FAH A 3 A2 AEE Bt # duke AHol UthelAd, 28T, §4 4,
2014; Newman, 2001; Zhou, Ren, Medo & Zhang, 2007). ©] A= A FAZ

2
e
pi‘
32
T

(Cosine Similarity) & HIF o2 71535 4

A4 JtsA gEe] AAAHT FAAM(degree centrality)® wi7] FAAd(betweenness
centraliy) & FAHE WES DS T27 P4E IASAT. QARE FAAE el
o] & HEH drtyt AAH A ARE Uehe FAE, VEYA YollA FA
qel 4L VS Be AAAE FAHL AU ) FALS skl Mol BE WS

el AR e e AR e

< v $HCh(Wassetman & Faust, 1994).
H2E 24 AR 22 739 Krkwics £ =<l

SENE A9 20900 &t 5T o
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HEo] AtE AAE F A4 7kEATL 0.5 o)A AAEWS UEY Al A Zsshe,
S <4 YEYINNY A F2E Fstyeth. AZstE YES 2o Yeht
v A e A AR TR A7t 245 An, Ao F71E 449 At 2
& Foh S UEIANA o] AYGRE o] A7t F48 9 B AdH A
w8 ZolH, 7 AdIAT 1 dA FAN #&5E F AdY w4 du NETF BE A
o2 M F ok

o] AT AE mak 4w, AX7, 938F, ) 5](2008a)7F A ASH #Heta HAHE A
of o 4742 EF71ES #3842 §(scientific profession)® #3HA 2| 2E& o] &3t A

(profession using scientific knowledge), 71€2] 2 ¥(technological profession), Bl#}&7]& 2

% (non-scientific or non-technological profession)& HIRO.Z AJIEES AHF3}ste] B

oo & "HFolA #H3d FEE A AAEE Ao R T, Q12 UES A AAH o]

£ F7staa Gtk M EY I AolM 449 FES &7 7120 ©e 47179 A= &

2o £HoR TRAL. B84 A B0, HeH 4L ol gals HYe A
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netdny SerdSnt Aot SotMEC| nfetnt pAE Aol CiE ol4 Hlw: o] HELIT =AY SR

Q &=FHetAtolt) SOC L& MFoA EFASAE EEgAp, gshap, ‘Z]%Lﬂ%?‘iv}’%
2e AHARgAE AT x}°daHz}—E— oty B ARHo R AEestap, f7]8)
S2p, 1A E Aud A= AT ERAHSATL A A st 2ufut g
NEE Hel AL B, g8, A7#3te 370 Y90 23 Agte] 179 =] EA A}
A2 MFEE 7] gioln oo wa) A HAetE shte] ZER WFsE o] glojAfoltt.
SFAEAAA F HAZ ol vebd At #AAE YL APAS}A s
19-1000 ZE=HT ol AEIA, AyHAstApolH, Faapy FEIA G o] BT}
AFAQ F9o vehd 49 ek 183 ta AR @ l“P o] Fekap et
= FHE JFEokE AFHLE YA o2 7§ S0C ZEA 19-00009 ) F3h=
gl ols #3FA JDelA 449 detstth HGAENAA UebS F33 FEE s
% 58t BEEE 19-0000, 19-1000 LIl 1920009 WEES §HahH HASH9
35%0°) sjg3ich HhE o8 Ad 9 AF FAA 2= 29-10009 A $H WE 64

TS ol Hlaf okrh<E 1>,

YWY E Y] A FH3te] i AQ] T oAtet 2L RAE FAAE 18HoE M
Bol A3ty AergAe}t #5t AHE AL AXF=E Ao A z}olE Yok ge
SIS X2 A o] o] oAbt TiEo] Qb oAp, 93} oAb T HE BoFE A AT
371% stk 2 A ojn| o ‘HeAp o s date WA 19-0000- %t&?‘i}*ﬁ%dlﬂl 3AA
E B HNEE AFEm AAFH3A] Ao glo] #3t YT Sl vl FhH o R

& FARE BYS Ueith =3 A GRS 2UAE Bo 01%3‘& A7 748 21(19-1000)
o] A, GHE e FHAA 9 W= 6HAE UESTH<E

CIEE A A G ol a1l AFEE B wgacﬂ et gas Ao
2 Beiae Sue e, A7, $2800009) Foka et tiak AFAze o
S5} AR BT, o2l BHer)e A0 SHTIE B Aok AToAN QAT
B uae o, H71snd Azl de dANFo] A JEIT Qe A% 1@ 4
Qo] 059 AU VEN LY FHARE AAST e A0S wRAD Aol @
S QT A gug e wolatuA 23 A5} this H1 Hets) B A
o] m9 sl A Jone oo wukde] HetgAlSe Aol AEH AP
20 47 JE ANTE HE FELS AY § J5S AAH A 55} Basy

<H 1> ’“‘”El WOBTHEHYSO| B2t Aot ABHE XHS0| HERIT X|F7”
bl

SOC code” Career HE ARETAE T
19-2000 Physical Scientists 213 1.000 0.026
19-1000 Life Scientists 116 0.849 0.010
17-2000 Engineers 91 0.906 0.016
29-1000 Health Diagnosing and Treating Practitioners 64 1.000 0.026
272000 Entertainers and Performers, Sports and Related $3 0.943 0.019

Workers
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SOC code” Career e  AZR=AE lsaAs
15-1100 Computer Occupations 51 0.962 0.021
19-0000 Life, Physical, and Social Science Occupations 44 0.906 0.015
53-2000 Air Transportation Workers 39 0.943 0.017

Preschool, Primary, Secondary, and Special
23-2000 EducationrySchool "lr“)éachers ’ 37 0925 0015
25-1000 Postsecondary Teachers 33 0.925 0.016
19-3000 Social Scientists and Related Workers 30 0.811 0.010
15-2000 Mathematical Science Occupations 28 0.906 0.017
17-1000 Architects, Surveyors, and Cartographers 26 0.925 0.015
17-3000 Drafters, EngmeerlTnegC}"flficC}Elc;ans, and Mapping 21 0717 0.006
45-2000 Agricultural Workers 17 0.811 0.007
27-3000 Media and Communication Workers 17 0.906 0.012
27-1000 Art and Design Workers 14 0.868 0.011
33-3000 Law Enforcement Workers 13 0.811 0.008
29-2000 Health Technologists and Technicians 12 0.868 0.011
19-4000  Life, Physical, and Social Science Technicians 9 0.604 0.002
WS 9] 20918 FAOE UEhilS (1], %, 201)
soce] e A MEeRE w] fsf R BIEE
<H 2> TUI YOS0| AT Lerl MEE NS0l YEYUS XE
SOC code Career HE  dEA=TAE  aASAA
29-1000 Health Diagnosing and Treating Practitioners 78 0.947 0.056
19-2000 Physical Scientists 70 0.947 0.069
19-0000 Life, Physical, and Social Science Occupations 69 0.921 0.065
17-2000 Engineers 54 0.868 0.022
Preschool, Primary, Secondary, and Special
23-2000 Education1~y School Tgchers i 47 0947 0052
19-1000 Life Scientists 43 0.842 0.029
53-2000 Air Transportation Workers 28 0.868 0.022
33-3000 Law Enforcement Workers 28 0.868 0.028
17-1000 Architects, Surveyors, and Cartographers 14 0.895 0.030
19-3000 Social Scientists and Related Workers 14 0.711 0.008
27-3000 Media and Communication Workers 11 0.632 0.009
17-3000 Drafters, Engineering Tephnicians, and Mapping 1 0.632 0.008
Technicians
15-1100 Computer Occupations 10 0.553 0.005
27-2000 Entertainers and Performers, Sports and Related 10 0.605 0.004
Workers
41-4000 Sales Representatives, Wholesale and 9 0.658 0.008
Manufacturing
27-1000 Art and Design Workers 8 0.632 0.010
25-1000 Postsecondary Teachers 7 0.632 0.005
19-4000 Life, Physical, and Social Science Technicians 6 0.579 0.003
29-2000 Health Technologists and Technicians 6 0.658 0.012
15-2000 Mathematical Science Occupations 6 0.474 0.000
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DRl FHYST Avt Fepsel Dstat BeiEl Aol thet olA] B olof YYD EAY FMoR

2. dfehah ZHEE H A0 oSk dskhayet LHstME9| 0] WESRT Hlw

(Star network) &2 H}ﬂf‘é(Wheel network) 9} H1523F e o] Th(Leavitt, 1951). U EH A o] &
A olfg ¥ Fe o WEYIE FE AR Y A2 At 7Y shg &) g o

ot HEAHQ xR LA ATHEEY, 2008). W Aokl YEADE HtgA)
of ol Hlal HEe] TRl AAH Y AT FriHoR Aglon AvEe MY
(Chain network)9l FE1E ekl gleh VEYDE o] T HE 1ol BEANE 45D
A3 HAYA T MEAZANE = 18] BAe} 2,035, IVIAE] YEY
AE 361E, QUIANES] A4ge JUhHOE Ao Fio] glof W EEHY Fxe B

JER A 727 AXE A8 4Hid AgFAEY A4 VESIE 48719 A4
TAHENeH shte] H F H AFL 24ME AA UEYNIY LEE 02539 AT
FUEL Y HAEAL ol AE AAHA ¥ 1Y A shE Astd st
o] Fa1 9o @@ﬁ]—r(clustermg coefficient)= 0.581 2 FA o2 H3te| A4do| &
stth. & A EA AAES At BEE Aol e AAo] o DA o] RS

ngoh YRSAEY] Q14 VIESAE 25709 AAR FAENCH 39 1YHE Aol &
Aste] HEHoZ WEE 0.1320]1UTh £ v ES T AAAFE 04042 FASAE
Hle Fjdog J7 F2E Btk YEHZAY @ 958 B o duistyEe A
TE Y A4S A GAS Aol vlE] &) o] FojA A dEE & 4 Sdth

T UES A T2 tie] Bt v O R Mo A F UEY Y FRAEAE
Fstgt. 1 A% ABAFE 0.0665 Fo]ud FXS JERRA ekok(p=0.139) 734 A
SIS ustA S < Ul

2 212 AT HolFe & 5 AUTkD A o] ATolAE YE
Y29 A FHLE T A Aole] AAL Bl F A4 AT A4 el Aolg &

1) F 7 o149 MEYI 719 Ao] 2 Wzl VES T 7t 43HdA S a8 vind 5+ 9
dAATY frorEd HEF ZE]EZ] Wl Quadratic Assignment Procedure(QAP)H 2] OE
Flstgon, A et 19719 HEWS X33 F UEL 2 AHAAE A ATHHAAH,
2012; ARNA, A=, 7 F, 2009).
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AMusAT HM25H H5S

AAE Ao ESLAE S SHECHAA YEd F HYgase 28 V=S
Moz 424 94 A el ol 948 Aol NEND AAA D2 T
A= Mol F/12 BAHUT oA B S Tol A 2 3H812(19-2000), 47
SHEIA19-1000), AAe17-2000) A $Fe| A9 ) Aol A% £ AFAS AY
& gelaun. & Hota BEE AU WeY o QYA 25HAET Aol
Al AAF= el AujF o) W NI ES A o &, tAd AY AF 2
(27-3000)3 wT)o], )& wlA Rk 21%(27-1000)8] AAT B2 78E2H(19-2000)8F A
Yol(17-20000] A8l A7 £&2 SRS ot B QAT 4 SolA
g 299 gReld, A5A tAeld 5 A%, tAA Ad A% A5 H8R 717, 7]

Do ov|de w3 3519
S5 2ol ERSHEAS Aol ABIAES] U4 SoIAE ZoA 9] 28
& Y 5 9tk

19-4000

17-3000

&

45-2000

.‘\
\ ____-—-—O
33-3000
A 171 0
29-2000

15 000
29 101
27 3000 O
27-1000
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15-2000

19-4000 U
17-3000

A
29?20%
o 19-3000 2772000\ o

s 27—100\ Q
<& /7— 00
27-3000

2000 A
i 0? 2009 ~ O

- \
O 19000 Y 33-3000

17-2000 O

170000 29-1000

ZErAOO
|

<

41-4000

[O8 2] T LERMYE0| dfeint HedE o) WSt A7 E HESRIT

|_|. xAIA-I 7||:||- I:||
UESIAA 54 Heo FA48 AFve UEYA HolA Ho 724 A& RoFE
0“—1 F2]olt}, ol 04?@1*1% AZAE FAAH i FAEAFE B3l " Hol UE
= Astgch VIES A BAYNAN A2 =FA
EAS T AAR 94" A9 ves gudt vA
JJrfi} ZH zw o Q14 MEYIE AHRY E27824(19-2000)2F <]AK29-1000)7F HZ
AT FA8 A 12 7 £ FARE YT & o] 7 & o0& 32 e A

2) UEY IS F44 AFE AEstes e ggat g
44 A= 44 Op(B)= ) a(P, B,) (CDPK) : & Pko] 92 A% F44, n: VEYD

wWe MA A £, a A2 o3 Pi HI Pk Ho] AAHO] YOS W aPi, Pk) = | FAHAYA
i 0), W) FA: Cpli) = Zgjk i)/geics MESIZ W £ Aot by Aelol EAshs

HAdAD A2 U 499 —’FO].]_, gik()E 7 A j& k(G=k) Atoldl &A= A i A frdte
345 ofu])(Wassetman & Faust, 1994).
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>

]

2
0

3% BF AAH0] #3 A SS9 #5ta dEE Ao A4 YEIAA F
IS s T

19-20003} 29-1000-> YHISIYEL] WEYIANME 09472 713 A4 5
Aok =0 WAK25-2000)9] GARE FAAH A =T M =9 FH]
FAES] UELZ WolA thdtw(25-1000)= nAtet 22 F '*M#—%
Y] M EANA tgtuse wARY E4 2 AZAAE T4

At Aolth. ol WY EL o5 Aoz 5tAel tigtw
717 DA ¢3, 2E0] YHNEE B3l AF wus ﬂWOlﬂi JENA FHe=
FE W4l AstuAE At ddE A o & AZLEA H 7
2 A4 & 4 Aok 9E A EL S99 Azt 2 *}A}
of Hist e oyl & HetusE AT a58s5S 53 ] WE
gt ol HakAtete] whdo] SS9 At thgk AP stE oW Ay 4?3
FFs ot Rud HPATEY W X dthBodzin & Gegringer, 2001; Flick,
1990; A&, A4, AZ-%, 2002).

o>
L fo ox
X

o

oft i |

p

=
o ro ¥

N
x2,
N

LT REXRE

il 3

o Ho Mg > X ffu

—l> 03:
oot b oo £ dlo mx N

)

D

>}‘.FJ=‘@_

AR ofm sl
Mook o &

1>

ox
=2

HGFAETH INFYEY] VELINA = & Aold F stue HAFH #d 4
(15-1100)7 3t && 2 94(15-2000)9] 917 zkololth. AStYA S ¢, HFH #d
e AAFE=FTAE 09622 ¢ w1 vWiTAA A 0.0212 FHA s EA
Ebth Wil AnS Sl A A HFE #E AdTE AARAEFTAA 0553, WAEA

0.0052 AeFAEs vwsie o FHHos YA Usus A AT ¢ AN

x
Mo of L O M ox & N xR

1> oA T, 3 FAEL AFE S} g #HE A 94 A3H #HE HYge
Atal glom, o]l ZEBAOE o]Fo] FRAEe}L Fatud AAE #Heta zlo] A%
Aow ?_]’—‘15‘]'1 W Wi Aow AeEnh H2o 93 STEM u& 7|2 A&
AEL EEo|1 YWt E gt H3tuSoME computational thinking¥ QP AL
AetsloF ke A HHste Az & o vz 2AAE E 5 Jrh(Campbell,

Lee, Shin & Park, 2012; Malyn-Smith & Lee, 2012; Sanders, Kwon, Park & Lee , 2011;
Sengupta et al., 2013). L&y WAL AL AFH #A Yoy 48 FH AL
o Wl g e FHAS woln glow<E 1> MEADL 4ol AA oA T4 BE

E

e ooko% W1 g;ou Y2l YUAMEL AFEG 53 B AL A3 BAw
1] o
H—

28 3
u AEHZAA HE 9B 344 B

ol Mo $HOE e AAAT FAAS AASLHE GeASG, QBT EE
Hels, HeeA 89 5 HS o) §3el WES PYSHE AYEL I3 B
Aoz Yastdt olge AYTL «FBHIALY AYFe ohUAH Ho3} Bl
ool AQToz B 4 Ak Aw ASAAA olH AUl QAN F2
AN BT ol THEF Bof ol Hotol of YA BAHEAE ol A3 He
SAAATESTEAM) 59 20| ShyEe] Hots} Beid Rohh Hgelde £ ¥
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fstein| FSHST it S Sel istn} pRiE Aol tiFt oAl b|@m: olof LEYA EAY SAloz
FE AF4E A1 E A FHE ALE BATHOAY & ©lFA, 2013). T o] 3 A
P EL FAEl AA AFNA @%3% A$E SEAT TV, AE, 93, 234 53
2L o8 WAE B3 WHF R HE 71387 B7] WEo SBEY A FdFE F A
o2 Ay, AYGHAA AA o) i APAT 2 F8A oju|A] #AH AFEA Bad

2
YEEF dXATHALE 9, 2005; Naomi, 1982; Narayan, Park, Peker & Suh, 2013).
w7 5473 (betweenness centrality)< & o] THE Ao YEYIE F43tE o T

(bridge) = F A AH(broker)®] &S Akt EF3HA Tt A=THE S NS
2 ) 440 £¢5E AA VEYD Aole] JR 58T uF] FRF JTL +3
)\ ]E

UPE}(Grunspan et al., 2014; Wassetman & Faust, 1994). Fatgd A o} dutstgE9 <l
AAoA BT AARE FAAL A5} nxvtA 2 B4 78424(19-2000)<F 4’\}(29-1000) 7‘:1
o] 714 & miMFAAE BolH ME AZHA ¢ FEY dF vy 9% st e
YUERAT. Anderson(1983)3 Collins & Loftus(1975)7F A AI$H &3} EL"]'OIE(Spreadmg
activation theory)S T3 ©] HE9 H&& A7 R, JANEL E4 Ay AFH FY
of g Mde shFstes AAoA ofd HYol O FHo =SH 1 AR} d4H 2
A A e AR o] AGEHHEA T ZVLEM] "ot S| A7 49 #Heta #
dE Aol gk Q2 FA o]} 2 BT WEAH S 545 AXWHA VELD FHo
B FAHNE 7HeAe] Atk wEbA oS A UE B2 B T o 9A wifde] &
< Ae AXA BAAE TS Aol o] FolAA] FitkE Sujoltt. THA] “‘?‘511 HEHZ
& fl"c}ii st AtIAEe] A+, Jn“ih% ‘Jr%% 2%

A eIk WA 2] S EANHAE 7%2% e AZE AN He AL e @
o whwo] QuistyEel A9t Betn HAH Y A2 ol gdoiA ask i o
£ 492 ARY Mol wrhe Zolth AT BANRAYL AT T Ade FoA
Sol B33 BAW AU A Gl YoiA T2 AP B EAL AFE FAAQ
Agzee & % 9

o= T

‘_;%"”01] s '1£‘T|’7] @15"4 Ay zZy ¢

Sl& AAlstdth 1 A A8 #HE Age A8 BokE AT

st A2 AR A& YAste F8A, FEAG 2 #3832 Y (Scientific
AL, #H8t B wAF Zo] H8A AAg gt B 24 dAstE 4

o] &3}= 2 (Profession using scientific knowledge), ZZ21H, 71&Al, ¥ 5 71€4
%,

2%E Aoksl= 7144 A d(Technological profession), X2 A AL3] 78}

A4 &
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o 22 #H3F Eokol Aol ofd HIHEY|& A Y (Non-scientific or non-technological
profession) ©. 2 -7} T} 0] BR71E9 7125 Xﬂ/\] s 7]7§—’F 94(2008"1)“ E—@]‘Z}(Englneer)

/%’ﬂ'%% AFsd= 310130131'% 7&: o 37401"’:] JJr?i]' AYgow ‘E‘%é‘]'oi‘:}(@?ﬂoé, ‘i]’—/l:
7, AEY, 2012). TS o] ZFate A3 Tok A W Ag wsAet A7t
A&-E FAO Fyste Aol AFetAT, AhA oujoA e g A= #IAF
o] s 23] Wil of AFoME FJHor HEL A3 A2 YA
ok HollA #3HA HYgor Bttt

29 HFHEE AFE Vs HE&S ANEA 53 2t J3GAY A9 #8547
A A Aol AA L 47.3%(4977), B A A& o] &3 2 Y(profession using scien-

tific knowledge)©] 17.0%(17970), 71%2 & (technological profession)®] 9.3%(987W), vl 28}
714 A% (non-scientific or non-technological profession)®] 26.3%((27771)Z YElT} Yrkst
AEL #}3H3 AY(scientific profession)©] HA L] 41.77%(2367W), T8 A28 o] &3}=
A1 (profession using scientific knowledge)©] 31.9%(18071), 71%2 2 Y(technological profession)
o] 6.5%(3771), Bl13#38}t7]& A U(non-scientific or non-technological profession)©] 19.8%(112
M2 e,

AetgA S Aot AEE APAHA s FE A A& FEHOE A= |
A2 8 #A Jeel Ao} FEA 5] o lE o] FAld ARG A5 FAY F
Atk I FHORE HTH A4S o] &3h= Aol AAAH HIAE HFHOE
3t #d gl A9 71€3 Ao "Jélilfﬂ Agol At glon, 53] 73} fof
7)€ 2k (technician; 19-4000)= WES A9 o2 WA A1 Yo AT F ot
(2" 1] A4, 77 71@}9} 2L 71€AK(17-3000)8] A= HEH T 714 v Zo

AR A A2 A4S Ad A2 e ni7A R Ity e YES AR 38}

Ak FEAE WA A5 4T QA2 ololA dort A EA AEE ez 9
o 918l YATHLY 2] & FHetgAl el Qukshal =5 Feta) BAE HYL AN
cﬂ Ao A BAA 03 7163 M A B0 S U e, ol

t v Foao] FuAs FeAE S dAsE WY, AeAs Fha
Spdlel ARG 49 AT Ade ge Atos B + AHAHS 9, 2012,
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o ole@ HeolA Aztel ¥ W, BIAYAE BEolL YWRSIAE He3 Bl
Aqlo] g wrh Shkska TAHA AR AT chizh Basich WA mEARIA
AEmgo] WEe] Wits FFLAE B olFoAT 9 BE FAHL Yot A3
2ol We) WISt WA Bokel B Aol U TAH sHols FAR A%} o]
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oBe Al B 27 B4 AE 4FE T ALY I FIAES i
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QHhsh 2707k o) FoiA ok @ Holr 53] e eH o o
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The Comparison of Perceptions of Science-related Career
Between General and Science Gifted Middle School
Students using Semantic Network Analysis
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Students’ perception of science-related career strongly influences the formation of career
motivation in science. Especially, the high level of science gifted students’ positive perceptions
plays an important role in allowing them to continue to study science. This study compared
perceptions of science-related career between general and gifted middle school students using
semantic network analysis. To ensure this end, we first structuralize semantic networks of
science-related careers that students perceived. Then, we identified the characters of networks
that two different student groups showed based on the structure matrix indices of semantic
network analysis. The findings illustrated that the number of science-related careers shown
in science gifted students’ answer is more than in general students’ answer. In addition, the
science gifted students perceived more diverse science-related careers than general students.
Second, scientific career such as natural scientists and professors were shown in the core
of science gifted students’ perception network whereas non-research oriented careers such
as science teachers and doctors were shown in the core of general students’ perception network.
In this study, we identified the science gifted students’ perceptions of science-related career
was significantly different from the general students’. The findings of current study can be
used for the science teachers to advise science gifted students on science-related careers.

Key Words: Science-related career, Science gifted middle school student, General middle student,
Semantic network analysis
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