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Research Trends of Thesis and Dissertation
in the Changing Departments of Technology
Education in Taiwan: A Co-word Analysis

Yu-Shen Fang Lung-Sheng Lee
Abstract

In response to the diversification of teacher education in the 1990s, the mission
of the graduate programs in the two departments of technology education in north and
south Taiwan has been expanded from both providing further education for school
teaches of Living Technology and preparing technology teacher educators. This is a
typical case of organizational change occurring in teacher education programs and its
change direction has been concerned. This study used bibliometric methods and adopted
“department of technology education” as the main keyword to search the abstracts of
theses and dissertations completed in 1994-2013 academic years from “National Digital
Library of Theses and Dissertations in Taiwan.” A total of 1,262 thesis and dissertation
abstracts were collected. The automated content mining tool BICOMB was used with
SPSS and UCINET to conduct analyses. Four conclusions are made. In addition to

Yu-Shen Fang, Ph.D. Candidate, Department of Technology Application and Human Resource
Development, National Taiwan Normal University

Lung-Sheng Lee, Professor, Department of Technology Application and Human Resource
Development, National Taiwan Normal University (Correspondence Author)

E-mail: Islee@ntnu.edu.tw

Manuscript received: Apr. 24, 2014; Modified: Sep. 13, 2014; Accepted: Oct. 13, 2014.



000 O O http:// www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

T e TR EEMBRFEL G TRARHXHRMAY - AEFA>H 101

the results of this study available to show research trends of technology education and
organizational change directions of departments of technology education, the method is
also available for other disciplines as well as departments/programs’ reference.

Keywords: co-word analysis, technology-oriented human resource, technology
education, organizational change
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& A

— \ EITBMURYE EEAMTE B R M B R B e A
75

BHXZE (technology education) JZFEDARH R ARSI S AT - BSiED
NEHBRSHEAE - S BHEIBENEEAT - 1B - JEERFIIRER
#(E (Lee, 2008) - (HERRFEAIRIHEBET S @ RHEEEHREHNEE /AR
HERHEMEHRE - ERERBEP/NERRAFEER AR " EER, - 1E
HEEZ AE T TR2EREL ; (engineering and technology ) 2% " 3% FHEARIF |
(design and technology ) % - FREI4IERHTHTERT B 22 TR RRFT © Bl 218
FliE R AN &R RS (TR IR ) FBIT S AR &
RETERNEZR (EEERRTER) - [F1994F AT (FERSFE) Al
EREFERZTULZA 0 WERINEAEBERE R/ NEA RIS - R E
&R B Lt - AR AR M2 FIE  MEREREAETH
7 L HAE - SRR AR AL - W RIE T - fa0 - R
HEHETEEIEWE L Z2EMEAE TBHEER (G187 ) R19942F %
HEAR TERMEHEERR (RERHEGR) - DI ARt EmEREE
AABIEE A 2 R EAZE SR ThRESE IR/ RE » TH{¢ 200952 4 L BE 44 F )
RIEREANERERER RS -

R RS B AL I M R SR B E 1S B R A AR S BRI 2201 FLA
I H AT 32 BRAE - o B2 e Al AR A B S E -

BIYNE R BRI R - F#E T R A AL SO 9 R E T AT
B4 Kutlar ~ Kabasakal #2EKici (2013) $1¥#H#&75E25618191990 ~20114E R
1,906 fH -2 ~CHETT I 5 Ji ~ JangBEPak (2010) 43471998~20074F - [ EiH#
190k E 13 5 VallmitjanaBidSabate (2008 ) $f¥#{1995~20034 - 465F
{LE2LEI Y 130 5240 HT 5 Repiso ~ TorresEiDelgado (2011) HiJ43#71976~2005
0 404K BAER I AOMEIE 158 5 Drysdale » Graham - SpringEiHalverson
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(2013) #2058 1R K27 (blended learning ) ZEISAYRE 130 SCHEFT M
BanningEiFolkestad (2012) 43#TProQuest& #HEE 1990~20104: » 1015
STEM ( Science, Technology, Engineering, Math ) # & HHRBARIRE 3w 055 » DU
il A B I 9 T RE B AP AR AR Fe 3 2

AR SRIE R e R B 7R (BIRERLPEse4: ) FrEsKIUE 2
(B IRERE RS - HABT A EBTEE « B AR - HIE B EEE
Wi — IR SRR - F R = 2R K HERE A —THE 2R
B eI E R EE RN R R EEEEE2E - H BRSO
FIDAS M B 2SR - R R A AT AR fE T S 2 I - RS - KB
i EHEEENNE S E R E - HARSRTREEERNOHAZ B EE - Bl
SRELEERLEIR R [ 7 [m) EEAERA - R R R B R IS R R M i SR B B

By (FZZE > 2013 ; #rH1%) - 2008) -

WPATRE ~ BABEEYNRST— B A AR O N A~ #iE - fF— &2
& FIRATE LRI AR I ~ FIFREERT - MR RIETE » HETTLUR

ML BRI SIS BRI - R ER R ISR SR (&N ~ BEEE
R - 1998) -

—  SrZEREREE LA TR AR TS

57 (co-word ) Z#E T ENARIRHE Y - 205 #7 (co-word analysis)
R 2 & @R e T o3 ST ERFE S N TE BRI 2 RS HIAE e - L3753 1T E 1970
AR DR - A R e B2 - B0 - #ERERE: (Niu, Hong, Yuan,
Peng, Wang, & Zhang, 2014 ) -~ 4¥J%&E ( Arora, Youtie, Carley, Porter, & Shapira,
2014) -~ FH4gEJH (Romo-Fernandez, Guerrero-Bote, & Moya-Anegon, 2013)
EEEME N {LE (Aleixandre, Aleixandre-Tudo, Bolanos-Pizzaro, & Aleixandre-
Benavent, 2012)  [EE&:NEE (Milojevic, Sugimoto, Yan, & Ding, 2011) - &
E2 ( Estabrooks, Winther, & Derksen, 2004 ) -~ RIHEEIRHTFERE ( Kostoff & Scaller,
2001) ~ STEM#E%EI (Assefa & Rorissa, 2013) ~ Bi(\i 2% (27508 ~ BE
#% ~ GIoTEA 0 2013) ~ ERIEREE (MRGEEY - 2010) BAEGHERSF (BREEY » 5RIE
7 BHEE - 2010 ) FLE - 35 LT DU T PR TR A B B 5 4% e B RE Bl
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2 (HEINRHEE FIRIELL TR R R D ZBIAN » ReRer o AU %
RHEE T - AWTFest 07 R 28 B LR Y R TR R T R B iR S
HEFTHEA AT

= MRBERETE

AFEETE © (—) RBERHHEEZREMES B L T b2 R EE LR
g E B R  IREAIIE 5 R (Z) B BRI E
TFREFIHTHY 3 S - AWHFE M B #b N AP T A BICOMB ( Bibliographic
Item Co-occurrence Matrix Builder » & H L0472 ) a7 HFa M » A6 HEST
ST (clustering analysis ) ~ TRHES EAE[E (strategic diagram ) Kt & 4% 53
7 (social network analysis) 5 o 25 53 BT AE SR HAMSTERET &5 - Blan « S
5] (co-citation) 437 ~ ZH#ES (bibliographic coupling) Z3#7 -5 B &% - %8
TE o SR R -

AIRTEASSIGA B RH S S F FE R R AR I 2 - & E
B2 R H CRYEISIFZC B R + HR - HAh QB a8 R /R w1 AT JE P
PR PR R T s e T RE s DU S SR 2 R BB -

g « T EEEEARR ]

AR T - EEAM (MESEE) MESTEBZIT(LI1994
TR Ry UL - 20134 Ry R BEIL204F - DM AAE R —(EFEEE - 43R R N-1V L IO (@S
B¢ 1 1-1994~1998224F ~ 11-1999~2003Z24F ~ 111-2004~ 2008224 ~ F11V-2009~
2013824 - HR » IS ARG HAERREN - TEEEERK itz — e EE
5 | B S R SCR DUV RS » & R — L mTRE A VE TR B E RV Uk -

Bl SCRRERAY

— » B E A ETR
BINRHEEE SRR LS TR R 2 R - B ERY (1995) 88t
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$11987~1993F L 26/R L2 RIHCHE W95 SUR NI 36 B FE St i b g » B
SRR & B EM » TRAE - BN ERE S HA TR 2 3R I i — e =k - i
FNMERHEZIS IR (2008) - DARIRFESE ~ ARIEBHELSNESIE (2008) DAAZ 534
EHT (FRERBIATIERSC) TG RFAARRHEE B FIER S+ 1976~20064
RAS3FEIAT » 2575w » DL 1970~20074F 258/ HIEh~C » & B a8 F & PR}
REEHES - 7ZX  BE - 55 BRI EZ N A E TR SO H 9B
(36.43%) » HEE—{7 - HEVREERHEE # R T 225 B B E
@ (HDABTRIESEENERRNNS - 2ERRBENEEEPEERNZE
R - FIRE - B EMTEE (2007) HPARESITE - $HEDT 10 A VERHY
ZUEMERAT G S 7R A - BBRAERH AT 2RI R EEERE - BT
5 BHGRE - BEREWZES - Z2E7E (2004) AIDIAE et (AETERHY
HEAT) BEEEIDENEERL - FalRH BT 2 EEEE - R PERRTRE
RIS EEES  37E - BEMNMNE _Layss -

B SN FE BRI FEE Ucak AL (2009) 7£1968~20074F-504F [HI391Fqm L
29,2895 5 [ A (BB A SRR (it &R - BHE -~ THE ~ Eiigfl AT
Bl ) - EIRPEERIE 2R EE - BanningEiFolkestad (2012 ) i&EFIProQuest
ZRHE 23171990~ 20104FE 1018 STEMZ B HHRA Y (7 3w SO 3 - MR H#
ERRIHTHY = B EAHRARE I - Drysdale® A (2013) 53 iR AER W92 2H 15205
B LR B FEERE S R SUE T RE - S L RIRFSE 22 0E - s R AR
WFZ2i82, - Finlay » Sugimoto  LiEiRussell (2012) ##51]13£1930~20094F L]
EEEZERIEE (Library and Information Science, LIS) Z:(7 Zf S i@ F804E A
W - AR H 1980 DAZK - G HH & A & E W BB 1R B TR E M L
B BT AR A 2R B S LI F5 48 N - Sugimoto ~ Ni » Russell&d
Bychowski (2011) FEF1930~20094Ff#13,038/LISTE 1535 C @ e ERIEEZ
RIS LIS > IEHBEE M LHEBELISE TE - BRI « fRMER I E
fth R MBI E W a3 -

SR BANTEBRTE I R I A BRI EE RS [ R e RE R R A DA
Fe s B Ry (AT » W AERARALAERES » DA EE AR SR & BT - T2 &
675 (LISURRET &I ) - TEBIYMBRARY S AL EmSCIEFE AT » R Sk
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WRHHE ERET - (BB A SCHE Y A ] 2 (I —THF e - —(E %
AP TR - IR AR Rl IR B R ST R R S

=~ HEARTEBRIASMUERIER

R M B SCRET BB TR Y —IE ARG - C B 2 e A A S R I
EHENTSE - AT DI AT A — P ER R AR H A, (Lee & Jeong, 2008) - H [ {H
DA%k - #2fLaw ~ Bauin ~ CourtialEEWhittaker (1988 ) RJGHE T i FHFI ¥ B b ik
{EIFFERIECR - DUREFEE BB RE R 53 M - LawBdWhittaker (1992) M DIER
BRI TE R - AGBIMTZE FRERYRI R EIRE - RIS L5 s fmE R T T 1%

( Whittaker, 1989 ) -

AR - HEE ST Z B 2R EIZ A - B0 - NiugE A (2014) #FH
FHTEHE B8 U ER R 22 A Y BREE AT ER L 22 2 U 0EY) (sediment) FHRHEEiTHF 5t
ERLF filT 38 R AZ B 522 - Romo-Fernandez¥ A (2013 ) DAFFAEREIRGEIS B - 1%
LA T3 ARl i R PR BR SR LRI A - NME S AT EX EIE R EREAS A
T PR SR B AGE fy L IRF 22 %8 o AssefaBilRorissa (2013) fRIZSTEMZE HYELRR
i R ORI IR RRSTEMSEIS I ZEENRE » Il 3 32 I AR AR Y 38 e i i
FEHI - Ding + ChowdhuryEiFoo (2001) LASCI (Science Citation Index ) FISSCI

('Social Science Citation Index ) H175 B & 3l 38 S HY AH B SCRU R 250 4317
1987~ 19974F fEIHYRLIMR FREEI (L - FHIEM 2 M54 (Multidimensional
Scaling, MDS ) & %4 H SEIg[EI 3L fr 25 SRR EE A ZS - Ritzhaupt ~ Stewart ~ Smith
EdBarron (2010) FEFELEEZ A EE - FLERRI SIS TR EUIR B e HEHS - 45
2R = (E R EAR B A EE © Yu » ShaoBHDuan (2013 ) JiE FHHA U B B0 M
EPREB BT - BZIEM SR NMER A L T RO PR SR B R T REAS AL 5
e MRHER ~ SREFE BT AT E 2 A -

FEBIA - ZHEEF A (2013 ) 7347 B B [ L0 A A B (i B2 7 SR i i 2L AR
71~ FESIRIRT0AEE - Z2EAIS At - SR EEE R 2R EIR AT
JUREEFEE FTH - FFHERR © SOTERELEIRER (2011) $1¥§1983~20094F[# » WoS
EoRHEE th 14T 28 A\ A% O AT STERO,5710F - SR SE I 28 A\ BHT B iR 7%
EIAE RENREFIFE S, - MREEER (2010) DASLFRSITETIREN &S RS HIE Y =
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BT LR DA EREZ AR (% - AT EE R L4283 iR LA~ CE R PR T
[ AR 1] P 22 [ i 25 {18 R e B [T B (R B sl 52 A L I = PR R Bl <5 A
(2010) FEEHFASEMTRTELBRHE FRIILIRBAGR © SEHE DT I HHRZ ERE IS I IR
B A0 - BB RN, o [FIRPEAG RORMS AT - DLE b A2
W ERBL A Rl EL -

ElLR e R AR T AN Ry ¢ R AT R R E B R IR IR R R
SERFRIAURALR 5 TEmRA R R bt S iR, FR Ry v B R SR A W 72 R 2 ] e HL B
HAR 7 LR FEIRIRAGR 5 BRTE R IR R Ry 2 BRI R SIS A YRI5 R SR R PR 5
AIts B R AR AERE S 5 SR A T IR BR PR BN 2R Se ERERI H Y - I
TfEE KTt o fI R - RESURE e e 2 RIREIAS R A R 3% - s
FENRAE ~ WRFEEUIR - DU FEHIRAC 28 S - B S FH A AT BT 72 R
I - BIATEIC A HRRRHENHENZ - AR - (EERR SR A _Eth B W aa5T
% o B AR AR E SR - SORRH e A Bl R e 2
FEREMERAE - SESRINHRER -

2 . Pt

— HREIA

Cobo - Lépez-Herrera ~ Herrera-ViedmaEilHerrera (2011) 84345 Lhige L R}
BHENSNTE  SRERG -ENEHE BB BE B TAETDIRE
FRE RIS B - thE - AR AR &S5 TAEBICOMB »
SPSS » MS Excel fIUCINET < #8 T . - BICOMB ] {5 o0 Nk T4

(Lu & Arthur, 2014 ) - [t— T EFRZIEFHERERHEBIRRI TN - SBrIE
FAMIFTHR A ACET E R ~ FY - RS - BT T 2 E RS
MHE AR, BRHE ST b - SPSS Ver. 21 FAETTHT B2 (Spearman ) fHEE (%
S« BEFESAT 5 MS Excel Ver. 2010 AR H RGBS FEAEE 5 FIUCINET
Ver. 6.504 FH R ERUE AL SEFa e - JKE R e B RG0S, v fENetDraw Ver. 2.137
DABITALRE R » A AT DB 2R e SR 227 3mSR 78 ERERVSEREIF7E 290 -
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] DB RS IR R g6 e -
~  BAENE

" EEEIE R SR IER I ) B R EREE A& IR AR SR
HEREZ MR 2R s 7e R R AHRSE (Frand) - 2008) - EH195652 4
BAAGIER I PN 5 R B R AR - ER (75 S - AR AR B P ER e 223 L B B
AWFFELL T REEE ) $HE T ORAT ) IR R - HET51994~2013524F -

= BEHRERER
ffc45 Sandelowski&iBarroso (2007 ) #2HVHEE « R EEGEE FEYE (40
B1) - B ETREGRERLERE > BERATEMFRENZEMNRX ;s H

Ko B SRR R o PEPR IR SRR TR 5 R o S By
LB R BT T A B AT e A -

HEbR A
AN AN

w | | B s
I = = = o |
iE & & A R . ,]\
AEESEE A @ >

TRER
55— I | =

F1 = BREAERIBFE o 47 g Handbook for Synthesizing Qualitative Research
(p. 51), by M. Sandelowski and J. Barroso, 2007, New York, NY: Springer.
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M~ BN RERF
ERIRE R AR - A2 -

LHEAT _ 2.5 _ 3407 | 4nEH
AR B AR S S ER SIS 7347 HFA I L

B2 EREENRTERER

B DA AE T AR BAR S » (E AR T R #H SR
HIRASE P YR BRI e H & - HRBASETY R 2 — R am S DN BRI IRAE AR
TR FERATRE B A DURFRGSCIZE E/E - RIL » AHE A 2 SGRB 2 e il B
HERFMERRITE (FEEF » 2013)

B BRIRR S TE o Bl - T ERERT - THECRERT ) 5

" HEAMATRE R AR ERFRIAAEE | RERT - BERBIRFEMET - BE
INERRI/INEE: B R/ NER AR NER R~ R R AR R RS o DAI-IVEE Y
FEEP BT RE  ETEEHEE - DGRBS EREE - EEBR
It A~ [ s B {5 P B B ) s o

= BEEZIH  BoEESERRTFIEE - Bl EREEKE=
i BIgeE H Bi8Es « iRIEPrice (1965) 7% » FIFHE G R ER (Zipf's
law) HJ E TSR (Donohue, 1974) o AWFFEARSZHIGE Bl /53 » 5 RE PO
FREEIBASRE T » PSR ILEE BT R REDN - REFREPricery DA
35~ 50Uk FREUVEE B AR » HR - FRITI-IVREER A FLER Heigls [ - FFHEK -
T FE B et 5 | A P R AR T 2 B = (Spearman) MHRAMREERE - 2=
FERA R BB f7 B A% (Pearson ) FHRBAFREUR K B2 2 5 i B ERH R IF I AN IR E Ky
RS » BN R EE 5~ FWMPEFER (ranked data) SCEAHERE

Coutlier) HYER} (BT 28 REHMETHEF L - 2014) -

VY - AigB-IVRE R ILERMEAE ERY - ERE SRS B AR A L FA RS [ - R

W e A e B B A [ T 0 R R AR P R



000 O O http:// www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

110 HEFHREF] 5608 %41

(—) ReZAEZRE

TR A 2 —FEDAAL L (centrality ) FIZEEE (density ) B2 B U
By —TE T HEPE AR - R (X8 RFEEOE - Cvah) EREE - 2H
LawZ A\ fR19884FFE M » HJFEHAEREAE LG E (co-word matrix ) FIEEEEHTHY
BLfE L 0 DA BT S SR R HE DR A TSR RE SRS A A& ( Callon, Courtial, & Laville,
1991; Law et al., 1988) -

RS A A I e o B8 0 FH S B VR — (18] B A N [] — BF 98 < ey At B e P O A
A BEESR R - (A EBERCR - B R R A - RN RS L
R RZ AT (Bauin, Michelet, Schweighoffer, & Vermeulin, 1991) - & E—
TR B R AR SRR R B - BERERR - HEEEE
RUEE -~ f5okE - AREREE B IR HERF B BRI EEE ST (Cahlik,
2000; Munoz-Leiva, Sanchez-Fernandez, Liebana-Cabanillas, & Lopez-Herrera,
2012) ° ER o [ALEMEEEATE 2 (BREES > 2010 ; Courtial, 1998;
Courtial, Callon, & Sigogneau, 1993; Lee & Jeong, 2008 ) - Hri Y DUEFE (2010)
FIERMIZE (2013) $RHEATTEMS ExcelitERIZT - (RAENFEE EMERI A FEA5 R
HERE S - B - AWTZEER TR E - /@R B R E I 7E 3 AR SRS AR
+ PR it 2% SRR i B SR B PO B A AL RS BRI - PRI 98 S RE s iR
ZEfR#E, (Callonetal., 1991) -

(=) HEFELEE

AHFFEEF UCINET 5 2 G A 38 A NetdrawH » £ 1T HLGAIMI & Bl EE 1 8 -
EHRHAE S EREER IR RET NGRS - B3 AR B o B iR ok i
A FRIBRGR - B —(HERRR R —(ERRH Y - SRAH AT 0 It R e SR Isig
Y] FREERERAEML R RIEEL - BAEINE - BRI A N AR 4
FrlAE RS B AR IR 5 R —JRAR ~ R —BEEAERE—#FE » & Al
[FIERRE o Ry EREIG AN PTRE 1 - fEREE ¥ HA TR 2 MR R& AR - (B AR -
RER E R A R, - ( 2BAHCISAIBRRE - DAEIRE DL 8 ~ i B2Ab 5 0SB
HE BN AR ERERIE A -

— R AEUCINETIE 3 & DU MR & BN B AR o BRI i s &7 - &
s E E H AN R R SR AURASEETES (pivotal point - RIfESHENRL) - Enl &
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fEEENE T RIMR ) BIEE MR E I E - B A UE T ENER A
FaEETh M (eigenvector centrality ) ~ F2EEfEH 4% (degree centrality ) ~ %
JTfEHE (closeness centrality ) fIF/TfEHE (betweenness centrality ) 5+ 7R
bR 5% 2 DA— it e 5 FH R 8 o o P AR 1l R TR s 2 A I R N BB (Everton,
2013) -

it~ BB

%&

— BRI

AR T ZE AR SCAIRRIME R . RS RILEL 2715 - R
FNAREEER AT AR - RIS EERERAE R E R - ik
JEE BB 0T 5 e T R B2 T BCRR B T E E  A K EER R R I AR 31,262
BEEL By ¢ 1-88% ~ 11-290%5 ~ 1N-471EFIIV-41355 - fE- T a3 O FE AR EHIE T
e IR R 226057 » BIIZ ZIEAT &I K2 AI5336 KPR B Z AT K
EBHY69% - BT =i iEAT I AR A48 - BT S ¢ BT S AT #E A R R B R R S
T EEATE KBRS (a1ELD) -

#1
BB 17 XK 5 BB B A
B z‘%ﬁﬁﬁﬂiﬁﬁkf z%/’gﬁﬂi%ﬁk% p—— st
EtHmxX fBiax BEmXY BLHmX

1994 8 0 0 0 8 8
1995 18 0 9 0 27 35
1996 14 0 4 0 18 53
1997 0 7 0 16 69
1998 0 13 0 19 88
1999 19 0 21 0 40 128
2000 19 0 21 0 40 168
2001 27 0 15 0 42 210
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B ;_T.%/iﬁﬁﬂi%ﬁjc_% g%i@ﬁﬂiﬁﬁjﬁ p— @zt
Bta R ] R

2002 58 0 18 1 77 287
2003 62 0 24 5 91 378
2004 43 0 22 7 72 450
2005 33 5 31 9 78 528
2006 64 3 43 4 114 642
2007 30 4 47 8 89 731
2008 61 7 47 3 118 849
2009 59 7 51 10 127 976
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