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Use of Digital Learning in Technical and
Vocational Education and Training:
A Systematic Review of Research
and Applications

Hsin-Yih Shyu  Ying-Chih Kuo

Through the use of bibliometrics and VOS scientific mapping tools, this study
examined the relevant literature on the application of digital learning in
technical and vocational education and training (TVET) worldwide, and
analyzed the current situation and popular research topics. The results revealed
the following: 1. The number of annual papers published worldwide on digital
learning in TVET tripled between 1980 and October 2020, and a total of 3,584
data points were analyzed. 2. The focus of global research on digital learning
could be divided into seven clusters. 3. More studies focused on teaching than
on science and technology. 4. Countries in six clusters all attached importance to
the application of blended learning in higher education. Curriculum
development, pedagogy, cooperative learning, and lifelong learning were the
common themes of teaching topics in various countries. 5. Research topics in
Taiwan focused more on the categories of “enabling technologies” and
“learning technologies”; Taiwan’s research on instructional design focused on
game-based learning, learning styles, and scaffolding theories, and research on
instructional content focused mostly on science, technology, engineering, and
mathematics fields. In this paper, some suggestions are provided for promoting
digital learning in Taiwan’s TVET, potentially serving as a reference for future
development and application.
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and communication technology, ICT) FAlfRFFEHEE - 7F 1997~2006
[ - BB ~ S R T A MR B A AR B B B L - s
£ (digital learning) BOUEHME FE2E (on-line learning) HIFE 2007
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B2 R A FE FH FE R (Boulton et al., 2018; Mufioz-Cristébal et al., 2017) ©
2017 FZBERE AN THE (artificial intelligence, Al) JCE » BHE
R AT A 160 (EZW > (€L T TG 28 AT BT ERRERET > 1R
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THBABZE B o T HCAFF R B DL B3R - PRI E Bt &% (bibliometrics)
FeiE i vos RHEBIE T E > 5 RFI OS5 % “Scopus” A 1980
2 2020 10 HHATE » BRAT 4 JESCRRIE 3,584 EERLE T E R - Al
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e BEE ~ B2 R b (United Nations Educational, Scientific
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R TEIYR TZEHd ) (fourth industrial revolution) » JRATFEE 4
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(4= B E AR AR 22 2020 FE 51k ATETR 756,000 4 & EAAEH E AL
TRA R RE » G HE BT HLRE © eSkills IRFEIIAR A 90% Y TIE » W TFE
et~ A - BEEE . Bly » AIRSE > HIHREBMBAIERE (European
Commission, 2016) : KL » eSkills & 2016 FFEFERCEE X BRERH 7 KM
TR AA BE 3 TAE - BRILZA: » BEHLL “Schoolnet” B & & BI#EE) STEM
BE  BEXBBEEN > WiEMER - XAEM - KEEH Open
Source FEMLFAMGERTE ~ o B K BE & B MR HEE) & 2H STEM 3138 > HIE
STEM Alliance ~ SCIENTIX * EU STEM Coalition % o fEREATH » 5[5
FE AT DL A 25 Feg IUSR 20 THY 8 850 (07 A8 0 IR AR 2 il - P K12 B KB 3k
DIHESE) STEM BB M B2 R 2 AA FLAR S B - 1 gk S s il Il DL
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R RN AT SRS BERAE B AR IR RS 31 > fECR 25 8) 1 REE b 5% 31128 B E R RN
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2018) ©

1088 [ ) M8 BB TR RS B BT 3 IR R 2 T AT e
2o R TR E T HEAALBE R ER - 2019 EBFEE T
FE8 (Federal Ministry of Education and Researchm, BMBF ) Bl HS
EHEWFEHE (Federal Institute for Vocational Education and Training,
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% Technology-based Assessment of Skills and Competences in VET HJ#
5o BERBEAE H RGBT E © MiTE 2011~2015 F#IT5E
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T2 4.0 8 7 NJEFTA TR EIEE N - M R TAERE IR
REZEOR - By [ R B S B U BIR ] o R SORERRT T2E 4.0
K BB B AL BOR - A2 H B BB B A BB B H B - IS R
o HARESE 7 M7 25 B AR TR O B ES - 1 B AR rh B T T R
FCHIASER S AR5 Br B HURERE - DUVE S S I B2 A R B R L nT Rl
R B JTR B RG » I(E I  F B R D (R [

1 BB T » ASCREEE HEt &% - BETH AT BALE B A B0
ZEHIMERARTL ~ tH7EHES ~ W e £ R S BR AR R ] - (T 1 % E Al
BB B A U SO 8 5S  E TR T E A (LB
B BRI ST ST 1A o

AR EE T HIFERE - (—) BREERE L B ECE e
Fe 2t RIBIE R M 2 (=) R BB E R EH M Z i 725
BB TR 2 (=) EEENERE LRI EE TE M Z i3
B Feis R s fr] 2

W

~ W7 L HEEL 5k

SHARESMEEHITESE » RUCURMIIEE -~ HERMEERH
R EBIET ~ BB TS o BOCGRAURETE - BEE - R TR
il RS T RAC T - FE ARSI A PR R S FERR AR - FERET RS
AT E BB R S T o

— o PR L E FAR

Scopus s& & [HF e R AU E AT SCERHE - £ SRR R T A A
e (EHEHE A 2019) - EREALE A (2018) BT A #E
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Scopus A1 SCE FHEEHE @RI TIERE IRIEH > #ILAGE Scopus &
TS JEE T LA e S0 1 ) {5 28 ) RITASL 0 1R ) 2T > 0 J 8 B ) FE A A L 55 B
IR Scopus BER}HE & BHIIRE RIS T2 52 B /T © Martin-Martin % A
(2018) HRET I H W52 8 FH =51 % Google Scholar ~ Web of
Science fll Scopus * #H Google Scholar AR E (93%~96%) *
HRIE Scopus (35%~77%) » RS Web of Science (27%~73%) ° {H
Google Scholar #ZHE RAE 48%~65% 5] 302K A IEHAFIZRIE » 55
S~ EBFE - EiEam SONAR B RIVE R o /NEEFE A (2019) tHEL Scopus
FISCERHE IR > SRR SEAE N EEE - 7R Scopus &
R AR T 238 o Rt > AHFFEER B AR o it 2 & E & R
RT3 Scopus B RHEEITE RHEER o
Wi E B RS THEUREE ) & THAIEE ) (AR FEETFZ N
] FH &l > RS RE A R0 E AT SRR > TE Scopus ERHELL “information
communication and technology” ~ “ICT” ~ “e-learning” ~ “digital” ~
“on-line” ~ “distance” ~ “internct-based” ~ “web-based” {3 T #{ij 22
71 BT > Ll “vocation* educat*” ~ “vocation* learn*” ~ “vocation*
train*” ~ “vocation* teach*” LUKz “tech* educat®” ~ “tech* learn*” ~ “tech*
train*” ~ “tech* teach*” fUR THMBE 1 W > ARFHERE A
1980 F- % 2020 4 10 H &1L > @EITSURERHR R » L6 3,876 FURE
Bl o H ST EREEALA “Article” ~ “Book Chapter” ~ “Book” ~ “Conference
Paper” ~ “Review” ~ “Editorial” J¢ “Article in Press” %% fHAIRE » &4
RISCESEHARFEF R HER T SCR T A BZEE S - A2 OB
SrRTIRE » AISCEEZ e R E & > (DL “Ardcle” HIF] (1,730 %) ~ “Book
Chapter” HEEE AT (214 2 ) ~ “Book” T (36 ) I “Conference
Paper” BFET & S (1,604 %) % 4 FSUBVER 3L 3 584 EHRHER 2
Mt &R > 2008 1 Fros e
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* Information communication ) )
* Vocational education

and technology
- ICT

* e-learning

* Vocational learn*
* Vocational train*
* Vocational teach*
* Tech-educat*

* Tech-learn*

* Tech-train*

* Tech-teach*

* Digital learn*

* On-line learn*

* Distance learn*

* Internet-based learn*
+ Web-based learn*

Article | | Conerence Book Book Others
aper Chapter
1,730 1,604 36 214 292
L | I |
VOSviewer FRTELE
3,584
Citation-country Co-occurrence
oty author keywords
RE B
B | R

BRI

il 1S3 As R b

“ ERAH

FHEHE SRR - MEEREE AN TE > ZRE R - "L
[ 7E A B e (i BRSO 72 s &N - BN - 7 3% e S A
i FIVEE S ] 2 3% REIEIT 72 38 e MO BRAS RE A ] 2 25 B SR ATF FE R 24 B
JTEANMA] 2 38 2 g A ] FS Al AL SCRRFFam AR BE BRI MU E A ST - Bl
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LSO ER At FE b - B 22 SR B A B MR (SRRt 7
IS > S HE R T LU E ST Ier B A o

vos BRI BlE 2 —fEE HET &AM TH IRA T REERMT L
QTR BEL (PR A PR AR A T P R o SCRR A A TG P B 22 R 0 e i8R
PRS2 ~ FREAT) FOAERERBIRE (AN P 915047 ) (Hallinger,
2018a, 2018b; Hallinger & Bryant, 2013 ) ° 7 [F R L 5 FH A 1 18 AL it [
2B - 2 LARE 2 H 2 [ 0 R R S W H 2 M RIBR AR - B/ NI R
B8 SRR A B (% - R B AR eI B SRR A — (I R B (cluster) o
BEARE T LESME IR EHEE » ATREF LB AT 3 AT
E (Van Eck & Waltman, 2010, 2013, 2017) » VOSviewer & G627 ()R} 2251
] i A T AR 0 BT 2R AR R I BRI SEER B LR 2020
4 AARSA HARER 1.6.15 A » IR HLHRAIF7CE 2E R A (Van
Eck & Waltman, 2020) °

BRI ERE T > FEERH] “Citation-country” & “Co-occurrence”
SR IE 3T IIRE » 58 Citation-country AJ R 3,584 5 SCHAZIE AR 2t (]
KIVHEF > MPRETE LR Z R A5 | FH 98 B B oA i SRS T © 195
PR B3 i SR 1B T 73 A% » FELL VOSviewer Z Co-occurrence HIBEEST
BRLSIHT © Co-occurrence AJ ZMH7 SCRR R SE 7 Z [ BRI - #ELLT %
SR FeaRE « P AT Ll TR A RS ) (all keywords) ~ T{FE
BA#E T 1 (author keywords) ~ TZRIIBASET 1 (index keywords) T3>
> VEE BB R3OS BT ZIRRBE T - TR 7 PS5 2
HERR L T ZER BB T - SR8 B 2 BB S 7 B SRR UM - R
FEER VR B BB HETT 737 o

R A RIRE - R BRI ITREES » W92 DIBHE R BU0E W R
B o 3 RlE RSB REA ER S > EEWIR 1 - HRAIFZEE 7
BILLRE NG S B FHEAT 0 8 W BB E S R EFGETHER »
AR AR R 53 & 7 AR R E 2% IR B E R EE -



Q6  HRIEME

B B

F1 HRHIEFRE
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e

o | PR DR BTG IR 2
e | TR AR ERIAR  EER TR B IOL

# SR - BRSO

LR | SO A R T LS L R
(LR | R R B SR L 2B R

B | s | SREBRTER E T AR T+ 5 ER IR Ek %
RBERE | e e
pimopyg | SPUBBCAEIIARS) LIV « A S Z I

LAl @) B A B ERE S

B~ B SR E RS BOE I e L

AEF AT HTHIRS R R IRA 2B 3 (E b SE R REAE R A -

— ~ ZERENT BRI EE T FoE Y H 1997 4FiEERH
AR 3 SRR

TE A AP AR T Y 3,584 SESCRRE T - B R 55 1980 1F 4 & 0 IR

A EEEE ~ AW~ RZEE M e B I

AR SRR » 3235 —EH 2] 1996 4

HRAEFFAE 10 LA B SRR & > 18 B0 22 75 BLE U Bog S 3 jE I
BN 0 1997 FRERH MR BHE R I8 K 0 2007 OB AR E] 114 5% »
F 2019 4 C R M 3 53 353 5/ 0 10 2020 2 10 HEMPIXED
303 & (qnlE 2) - nT R REBR T R HE R — € I BVE -
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400
353
350
303
300
250
200

1
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SRS MRS MRS M BN N N N O I SN
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2 (BRI ISR R 16 TP

|

s ERRBEBAI R AR AE
(R 7EaeER

AT B 3,584 16 HESTBRE 210 (HEIS - 352 BB WA
B AR R 171 5 > BESURIEAR S (£ 1858 1
G 44 (IS BEB8 2 ORI ~ 31 PO ~ HETEL 31 P 3 I e o 4 SR
% 2 o B2 BRI FROBIBRIE (total link strength) 3% H 7
SO B B SN 7 | PR I R+ 3 2 (R B R 2 P 3
1 B 1 5 T I — (1 3 4 o (1150 2 ST R 73 600 B
PR T 5 7 (M > 7 — (38 6 1 5 2% 5 o Sk 13 B
B o TSR R A B R o Eeh o S0~ S0 - P - (R -
SR 5% 5 SO 177 B0+ TR AT 5 4 » I3 e B R (L
SR o O ~ SR R T BRSRE B - S
Wl 2 s (ISR - 5 3R SO TE 22~43 B 2 > A1 P A M 7
32~174 2 [ o {ELEI 15 33 Mt 3 P ) A 00 50 6 16 4 sk 2 15 2 7
BRE1 P o o S B 5 2 A+ [RLR A SR 2 S AR -
SET e TSR Vet TR T L

Ferdl L BIZER] 51 1 7
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B B

K2 FBOURERGE

EiEd SRR | FIRRE | wEER HE4T( 10 FIRREE T

K] 263 2,074 1 blended learning, pedagogy,

, collaborative learning, mobile

5 5 196 825 1 DTy & moble
learning, assessment, robotics, higher

il 99 317 1 education, virtual reality, automation,
lifelong learnin

FAH 63 313 1 & &

e 56 217 1

Bt 47 178 1

g 34 87 1

[ 262 758 2 blended learning, higher education,

. innovation, curriculum, digital

YRR 177 1,200 2 , e
technology, lifelong learning, virtual

17 il 83 766 2 reality, higher vocational education,
moocs, network

B ARy 74 224 2

B 45 325 2

A PY R 38 100 2

YL 161 664 3 higher education, blended learning,

- digital competence, teachers,

(HeR T 117 187 3 gital comp
educational technology, competence,

55l 60 250 3 digital economy, teacher education,

e digital literacy, engineering education

G T 39 195 3 & ¥ CREInECng

T 26 153 3

FEFIIGE 24 154 3

PN 77 738 4 continuing professional
development, curriculum, federation,

[Ead 41 275 4 P o )
health informatics, higher education,

U 37 371 4 medical education, visir, blended
learning, experiential, remote lab

Bt 34 353 4 &P

P& 21 118 4
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xK2 FBOGRERGE ()

EIEN SCRRREL | ST | R HEZHT 10 FIRASET
S 117 406 5 india, mooc, blended learning, skill
g
training, virtual reality, lifelon,
B 95 141 5 e, Vi ! &
learning, technology enhanced
+HH 76 312 5 learning, collaborative learning,
higher education, Ims
% 34 67 5 8
s et 19 58 5
ESIET| 808 6,685 6 pedagogy, educational technology,
professional development, blended
B 70 155 6 learning, South Africa, curriculum,
Ik 51 106 6 faculty development, digital divide,
higher education, instructional
B ER 28 45 6 technology
= 116 935 7 rule-space model, efficiency, blended
learning, gamifying, intelligent
Ll 7 261 . learning recc'vmmend'er system, kelly
repertory grid, learning style,
rin mathematics education, relevance
At 18 3 7 feedback, reliability
HA 43 94 - R RO CEBGEIE Y - (HE
- 40 100 B2 BT ELAH S [ B 1 855 -
DR A BT A B 50T i 2
) 5 K] 29 120 -
FE ORI 27 32 -
Hisfie 27 65 -
SEPYE 24 106 -
Koy 23 89 -
il 22 174 -
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=~ FEIH TR B2 RS

5 | ) o B 1 P A2 » AUERSCRRZ RO FH B SRR DU A s - SRR
%$%¢%%%%Wﬁ%mi%%£%ﬂﬁ%io%T%%@%%ﬁ%
T BRI FEEE - T & BRI FA SO Z BB » PR A B FEAE
FRES T AIBESE T (vocation* educat*, vocation® learn*, vocation* train*,
vocation* teach*, tech* educat*, tech* learn*, tech* train*, tech* teach*,
ICT, information communication and technology, e-learning, digital, on-line,
distance, internet-based, web-based ) » 7 &[5 5 &2 SRk v B 2 1) i
10 fEBRASE T » ARBIKEE LRI EEN RS - afff gk 1 -

IRATF TR E 2 2 S B KA BAIBASE T - DL TEE ) 5 TR &
FEREFEREST 0 - T EA TP ECGRA TR 2 85 K R fUR APk
5 B B AL R B s BRI SR BT LR 2 BRI A B R
HIBR S 7 # % PSR RS - gk 3 -

£ 70 fiEl %% B BR g 75 o - BB FHBRR BB 7 HHER 46 K > BRI
FH IR 0 B i = (H B 24 2 R BITE RO BUA B B AL 22 28 FH BRI 7 8 o -
4 66% IR FE 1 BEERET B FHRBHGARE » K7 34% AU FERRE BRI AHRA o

3 FEIWHEER S TR A R

&R HEe FHZ
1- 5[] 6 4
2-H1E 5 5
3-PEHLEF 8 2
4-ER 7 3
5-FI1EE 5 5
6-3K[E 8 2
7- 5k 7 3
e 46 24
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£

A

B

Al
I

TE B R AU e R AR o - (KI5 B R o AT R] 28 R 7 - Sm) 3 %

MECERBI SR~ THERRRGET) R TEERWNE ) FE - SRR
Femmh o RREER A TR - TIREERT ~ THREL
BHE L ke TERERI) FRE - A1k 4 -

Y~ FERR A B H » FBIIHERESFAE L EH K
R R EIBEE R EN L FIRR S R i R o
BT~ GIPRE RS ERE T N2 R
a7 R o SES
(—) TEHEERF - 3 TEERA) & 1158 THEEHE SR b

13 3 fe TEUERERET ) G 22 30 » Wk THUERERET ) HURBABE iR 5 48% >

WFZ 5 o AT R TEERERET ) BUE B O RS & > 8L 2020 EDUCAUSE

Horizon Report: Teaching and Learning Edition FTHE R » TE2E RHT#E 52

AT RAE R BB O (Brown et al,, 2020) ©

4 WHGRERE RERE R

e e FHL W
BERNE 11 SCRERHS 4
B 22 HEERHL 2
BRI R 13 AR 7

At 46 EARM 11

HEET 24
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*®

5 FEREREE S fTEIE

7 Fiofe e & BIZ

continuing professional development | 4-fJTE& K
curriculum 2-HE] ~ 4-EEK ~ 6-3E
engineering education 3-PHHLS
faculty development 6-3

HERANZ | 24% |health informatics 4K
mathematics education 72
medical education 4-JNEEK
professional development 6-3%
skill training 5-FIEE
assessment 1-5E [
blended learning 15%EL ~ 2 B_EIE%E ’

5-FIEE ~ 6-3E B ~ 7-E:

collaborative learning 1-DEE ~ 5-FIE
competence 3-PHEEF
digital competence 3-PEPEEF
digital divide 6-3%
digital literacy 3-PHHEEF

BERBAL | 48% efficiency 72
experiential 4K
federation ) IE-YN
gamifying 751
learning style 72
pedagogy 1-5 B ~ 6-EH
relevance feedback 7=
reliability 751
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F5 BEERRHGESIEE D
WA | HH R (A3EE
higher education 152 ~ 2- 1 ~ 3P -
4-JMEEK ~ 5-EHIE ~ 6-3E[=H

higher vocational education 2-H
india 5-FIEE

BEHE | 28% lifelong learning 1355 ~ 2-f1E
south africa 6-FK[2H
teacher education 3-PHHEF
teachers 3-pHIE

(=) BRI P H 003 | AU BR#E < 73 B RS “higher education”

“blended learning” ~ “curriculum” >

EERINGN T4

pedagogy

collaborative learning”

4 “lifelong learning” > Hp “higher education” Kz “blended learning” b2

H o (H# LB -

(=) FERHGERBIT - 58 TEERE Jko 18 - GRS 46% : TH
BALRIE ) 538 » HEER 299 : TECFpRbe ) Sk 4 28 - S 17 TR
BEHER 20 S 8% - AT WAL B A I E ] 2 FHBE B 5245 DL

BERBRE » #iE 6 -

(79) FHRE R0 B i 051 A AR B o 23 B RS “vircual reality”

“educational technology”

“mooc” » HH “virtual reality” {EFT A BE

sl T EE B 139 0 B W B E GRE BRI EGRE -
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F 6 PGS TEIE

aHerE L Fafres RFEIR

automation 14
innovation 2.1

SREHE | 17w -
kelly repertory grid 721
network 2-F[E]

: digital economy 3-PYHEAF

IHEERHY 8%
robotics 1%
blended learning 4- IR
lifelong learning 5-FIEE

A LRHE 29% | rule-space model 7B
virtual reality 15 ~ 2-HE ~ 5-FIE
visir 4-fIIEEKR
digital technology 2
educational technology 3-PHERESF ~ 6-3
instructional technology 6-3
intelligent learning recommender | ...

g g reco 7 ZL

system

AR 46%

=

- ’ Ims 5-FIEE
mobile learning 13k
mooc 2-HIE ~ 51
remote lab 4-IER

technology enhanced learning 5-FIE
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[5
A

1~ EEWTERELS R IE " SRR ) BT BRI 4
ARG HmEE B BT ~ B A R SR A
MARANEZAE STEM Sk

1E Scopus WER A > F1 £ 218 2% 3R 10 QAL 22 T8 (2 B BCE e FH S
BRI 116 B~ 356 MEBASET > 2 DA R DL E SRS R R g - i) L
348 T RE > HEPRAE =R B oA 7 (HBASE F1% » JoA 27 (ERASF (A
Bif ek 2) > ARG LE SRR [RIBRTE 3R RE > FLAE B2 B R ERE A B9 73 AR
BRI 7 o EBCRHERE A 15 [l FeEE > b EE T 11 TH
BAEEET ) B 4 3H THUERNE ) o FERMHGEE F 3G 12 (A e - &
FRE T 6 3H TEERML ~ 4 0 THFRH K2 31 THEALRML ) -
(—) BERRER : AE THUERRET ) PIREMDEBEE - B2 E

FEREEIR 3R - 1 T BN ) AR » £ 1£ STEM
I

=18 H AT 7 B ECE (BT 22 MR SRR » (R BERaR EE RE
B THEBEE ) 2 H “gamifying” ~ “learning style” ~ “relevance
feedback” ~ “reliability” ~ “scaffolding theory” ~ “validity” ~ “creativity” *
“depth-first” ~ “knowledge searching depth” ~ “satisfaction” } “teaching/
learning strategies” 55 5 [BUEEANE | B8/ H “mathematics education”

“engineering education” ™ “applications in subject areas” Kz “science and

x 7 EEWGREE BGEEATEE

B2 L RHL W
BUERGT 1 EATARLE 6
BEAE - LRFRHE 4

gt 15 TR 2

HEE 12
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technology education” » SZBATERIGREW K B2 ~ TR K FHESE STEM
I 0 WK 8 -

TEBCERRE T > BRI EE RGBT - B R A K 22
S48 3 M ERE > A1 > Chung B2 Chen (2011) BHEE—E1EHEEEL -
AR E e B B AT RIS TR T - BIELAIPEETZR - FefRBAIRL
BIEEA] & X EFAA I E L > B R E M A > LISk 8 i AY
HE ~ B~ 30 © Tsai A (2017) $RA TIREESCFEET AH ) 1UREEEY
i EREERE S EEEEREE b o W ZEEAERE BRI - B EES
WRER R ETT R > BT IEREIR T S A BB B2 B BRI A © Jeng
FEN (2011) DIEigE2 L B se B REA%E 7 —(E#R LA @M AE R 2T

W

&

i

8 EESURAER SRR Z i

BT Akl HER
gamifying 2
learning style 2
relevance feedback 2
reliability 2
scaffolding theory 2
validity BT 2
creativity 4
depth-first 2
knowledge searching depth 2
satisfaction 4
teaching/learning strategies 2
mathematics education 2
engineering education 3
eI
applications in subject areas 2
science and technology education 2




Rk~ 20

(Sae
~\‘iu
By
N

S o FETLOHE A TR AR P A LA B AHAS & RUBCERORS - B
Y ER T R A R B BB 2 1R S AR HUBLER T3k - BUERARET 2 a8 LR M BRI 72
7%
pALS)

RIS EEs - HEE BT a2 A R R - B R AT R
HHIRE EAE - FE BRI TR (B A (E B LRy S ¢
1€ » & thR B RHE R B IMER B R 2 - e @ LB DUE E
FEAFHIERERIR -

(=) BIGRERR - 28 TEREREL B TRR (3
TE S RHAHBARRT SE i - LURESOR0 338 - TRt A9

53 H “kelly repertory grid” ~ “automation technology” ~ “recommendation
system” B “manufacturing technology” » 2865 BB AMBE - [1H
BALRMT ) #53 HILL “virtual laboratory” K “rule-space model” f%F 5
fgeiieg o MEEREL IS T “intelligent learning recommender
system” ~ “e-learning system” ~ “blue-red tree” (E2FHAH ) ~ “technology
acceptance model” (tam) > “open source” & “mobile learning” HJFH B /T
9C 0 FEAIER 9 ©
BHEERRAm S > BAERERAE S HE L - EREREF - &
LRGN R IEE BN o Chen A (2009) | F LI 22
PRI SR F RE 1T 22 0 FLIGT Ay - S 4o S0 B2 A A B X Al B RE BRI 43
T o HEIT AT 7 AR 2238 25 I AR 52 B B 38 - {0 2275 & e %) 0 e < 28 7
s ) H P AT A - R Bt S B R AR o Su (2017) BHEE—{A
BB BB IR BURE A > DATEBER ~ RIER BRI HUA s e > iR
H—fE #7 UIE & {0 Adaptive Learning Path Recommendation System
(ALPRS) > EEREHREHIKIG R T A 5 FRAABE R PR 1K - (A
BB R I R - SRR R B i R M U R B B
W E TR > DERTHIREHE B HIRUEE -

BB BB B I R 107
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9 =EESORAERISSEBIBE ZE

PR Ak HIER
kelly repertory grid 2
automation technology 2
SCRRH
recommendation system 2
manufacturing technology 2
rule-space model 4
BELERHL
virtual laboratory 5
intelligent learning recommender system 2
e-learning system 3
blue-red tree (Z27EFEFH) 2
AR
technology acceptance model (tam) 4
open source 2
mobile learning 3

{h ~ B2EEAAE LR

WAL RIFR R BT O 1 3 25 KA (B 217 B & s E R £
HEE - EBEE SN - B E ] DUE R G S BRI Th PO S 15 Rk -
(s A i FE R 55 73 A ) B BT SR B AR R B R ) e H i E B - f
FARIBH 72N R 2T - 3T 3 2K - BEFEMHBI TR A G = BRI RE -
A R FERI R B o R0 - RSB R SR 2 ] A Y E AT B
BT A 3 2 (R PRETHUGRE » DUT IR IR IE I Je e - et S L
A E MM ESS -

— ~ FREE B SR E WO S Ell

1R BT AL ATF ZE 45 SR PT & HY 1996 T H 0% B0E e F 87 2278 ik 52 3l
AR BENMERAE 10 RUARISCEIE > 1997 FHEF 15K &
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2017 F 0 SCERBUKE] 248 7 > RS 16 15 BREIFET > 2
2019 F U # 353 5 > (CECE BV & 8% sl ST 72 <2 B T (U R2 8 H
HE > BT 4.0 TWEIHE 4.0 WEEAHEY & -

BT ZE B & AE 2010 AF BB B2 91 A L BOG RRE N H BT
B MEEE BB IR AR ESTIHEE > c-learning Al web 2.0 BRHEZH B
BENENEIE — B » & @AM A BE K BEE - DU e R g
FERER KRR EBEENSE - BRI - ZBREE R (Arh e al,
2010) © ZEIBERFZE » BOM BRSO ECE ~ 51 BUE S BIE H 8B
i R Ze o 1€ H ATAYMH BT IE rT A - B ECE & AT 2R S RE A AL
HUEs 27 B R% (Chung & Chen, 2011; Jeng et al., 2011; Jou & Shiau,
2012; Su, 2017; Tsai et al., 2017) » HZE SR BIGE A R I B8 &
BRI RSB ES - 3B BB R | SR MR EE T e AR S B2 78 % 7 oK 1R
g o

R 0 5% [ O A4 B i8S B0E Bl N ndios > & B Fehs SR
Z RS IETH > AR L s AN E AR BB G 0 BRTHE
B Rt [m 2 - IR AT E (R 2RI N RS R E - A
(R it & RS a8 I o BABLRIRECE P F B B2 B B R A R TR
FE AR AR FE (BT 5 AGA#ER I -

o BUEEGHI R BN R & B AL

BB G R T > 66% BINTFFE E BEIRE BOEEMHBHRRE » 34%
I ik RE B R R AR » e S BT FCRI L EARE - BUERREL A RIEGH
RE - (EEE H AT B RASURE T8I0 - 32 Wt LIRS B i et 2 15
Ao G BT AR B R A B R B T B B B - B S AL
BHEFIEB BSR4 (Chung & Chen, 2011; Jeng et al., 2011; Su,
2017; Tsai et al., 2017 ) ©

Huang B Wang (2011) faH > i85 1 K2 B Ui Zobt FIER AR LA
HYEMmMIFERMmE A > 2 HARREAT(E B GE I BRBIETTaE - &
BT EM R R B RS2 F I EERIR - M EIRERH -
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2% o M A BB E T E R TREBE VLM - MR =
HE AT BT B SRS RLE - A BB B 2w A2 > bR TR
Fefoe ot - BEBERER R BV ENE ZHEE - I o BEEERET
HAURMZ SR > TNVE B 9t 3 R BB 3 A RE S 1 B B Bk i H
FIFRIER R (Tsai & Lee, 2012; Wang et al., 2012) ° LA & » B
1E 2012 FFE 7 E2 35 HE B 4) 1 > R v R 8 B (0 B2 7 re A SR IR T 22
MimEa B O 2B E € » Wl BAEBER AT LR BB R AUBER 77
M - IRREE B APV BUERRUR - BB G RGeS E - (HEAEALE
HhuaR BN NS REE B RANE B SRS
A2 A BIMERTE R & S 50T - BRI A R FE FISCE B g 77
B G - AEEIBREE T2 » R R R R E ) K2
> B4 > Jou B Shiau (2012) BRI —{EEEAMEAS 0T B TR B2 E RH
DUpnad 224 5 TR Elr ) 2278 - SZ @ B ER A ~ B aT b Al B2 =
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1-1 blended learning R BERE
1-2 higher education HE RS
1-3 virtual reality (8553 FEALRHL
1-4 collaborative learning B HERG
1-5 mobile learning (553 AR
1-6 lifelong learning Bz RS
1-7 pedagogy g BERRET
1-8 assessment B2 G
1-9 robotics L HEEHRHL
1-10 automation BH KRR
2-1 blended learning 2 BERRET
22 higher education HE HEHR
2-3 higher vocational education B HEHR
2-4 innovation BHZ KRR
2-5 virtual reality R AR
2:6 curriculum B BENE
2-7 lifelong learning B HEEHR
2-8 network L FRHL
2-9 digital technology (8553 BERH
2-10 moocs (553 BN
3-1 blended learning HEg BERRGET
32 higher education B2 B R
3-3 engineering education B2 BENE
3-4 educational technology (55 RN
3-5 competence B HEET

(#8)



122 #HEIEWE

B B

BRfsk 1 7 B SR a5 H B R B 2 AT 10 BB T ()

HE-Fr PRS- el i
3-6 digital economy (2553 HEERH
3-7 digital competence 2 HEERE!
3-8 teachers e B R
3-9 teacher education B HEEHR
3-10 digital literacy Bz BEEEGT
4-1 higher education B2 BRI R
4-2 continuing professional development B BENE
4-3 curriculum e BENE
4-4 federation B2 HERGET
4-5 health informatics e BEENE
4-6 medical education B BEENE
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4-8 blended learning BHZ REALRHL
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5-4 higher education HE HERER
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5-6 lifelong learning (55 BRI
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6-1 educational technology BHZ ERERHL
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6-3 professional development B2 BENE
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6-5 digital divide HEg HERET
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7-6 kelly repertory grid B KR
7-7 learning style HEg HERG
7-8 mathematics education HE BN
7-9 relevance feedback B2 HERET
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creativity B | B

rule-space model
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technology acceptance model ( tam )
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mobile learning
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kelly repertory grid BHZ SRR
gamifying B BERRGT

automation technology
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recommendation system

SRR

learning style B | gt
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reliability i BrEa el
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manufacturing technology (2553 FFERIE
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knowledge searching depth i e T
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teaching/learning strategies e BEE

mathematics education e BN
engineering education B2 BT
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open source B AR
science and technology education B2 BN






