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The Progress of Information Technology
Education in Taiwan

Cheng-Hong Yang’
Abstract

The article aims to give a description of the history, major tasks and achievements of K-12
schools’ ICT education and e-learning progress in Taiwan. The article describes key as-
pects of ICT education ranging from installation of the hardware and software, stability
of the network” s bandwidth and quality, upgrading of source material, teaching plan and
learning list, teachers’” ICT knowledge, information application ability and training of
ICT ability. The article also describes promotion of integrating ICT into the teaching of
various subjects and information education-related activities. In addition, the article
touches on issues that attract the public’ s attraction in recent years including bridging
the digital divide between urban and rural areas, setting up digital opportunity centers and
promotion of free software. Meantime, the article suggests consolidating existing websi-
tes with learning resources, lifting teaching quality and enriching digital learning content.
Through an exchange platform, a Creative Commons licensing mechanism can be intro-
duced to consolidate digital teaching resources in an effort to provide teachers with a
quality resource-sharing environment and encourage creation, sharing and use of teaching
resources. It is hoped all citizens will live in a good information environment, have ac-

cess to the best information services and become a member of the information society.

Keywords: information education, information technology, digital learning, integrating tech-

nologies into instruction

"Cheng-Hong Yang, Director, Ministry of Education Computer Center
E-mail: Ed72z@mail.moe.gov.tw
Manuscript received: October 3, 2007; Modified: October 4, 2007; Accepted: October 16, 2007
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The Study of Computer Assisted Instruction
and E-learning in Instructional Design
Perspective in the Future

Chia-Ling Hsu’
Abstract

From computer assisted instruction to nowadays e-learning, no mater the technologies and
learning theories changing, some studies indicated that the significant learning outcome by
using computer technologies in education is more important. The advantages of computer as-
sisted instruction and e-learning are: convenient, initiative learning, interactive, cooperative
and individual learning. The difference between computer assisted instruction and e-learning
is applying different learning theories. Computer assisted instruction applies emphatically the
individual learning, remedy learning and master learning. E-learning applies emphatically
web-based learning community, constructive learning, interactive and cooperative learning.
The propose of this study is to provide the new thinking, applying text mining technology in
classroom, by reviewing the changing from CAI to e-learning to evaluate instructional design
models change from systematic and operative design to dynamic instructional design. The
text mining new technology analyzes text data; hence, computer generates a graph by using
text mining new technology and present to teachers to understand the students' concepts. In
the future, if e-learning integrates the text mining technology and the instructional design be-

come dynamic and easy to response to the feedback, the computer education will enter a new era.

Keywords: instructional design, computer assistant instruction, e-learning, text mining,

chance discovery
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OB R A T FE N 2 ISR ARA T 3 D B2 E LR B2 B bt ~ fa B A B R
DU~ AR SRR T BB AITER ] > 205 B 5 S b A7) 4 RE A R RS B
EIREANR 01 o BIANHER/SHISEERY B KRG HIRERE - RS IRl ~ e
NI A (R RrFE S0 LU B0 22 28 R - 5 e A By 250 58 ST () 0 4
(BEEE A EED.O - 1995) -

FE NS B R AU P R B R LR, - B R A P BE R DRl e M e T L AE
73 o GIANASE R B HE PO A2 18\ BB L ffi76 Maple ~ Matlab ~ Mathematica ~ Math
CAD 5 BUER 8 RIS ~ £ G0 /08058 v th kR 0 PO 25 B2 AL O 80 B f - i
AU T B A B ER BT o RN BI AR < S8 A (AR H il 5% 12 K A A
SREHRFHEE R ER - 77 2 BIREHE IR BTG - (R B A A - EHR M
AR 2 e SR - (S R A S PR A B R B o T RE S AR RS SR - BIATAER
PIE% [Demolab fEHEYIEE | (i FHENE - M43 S WBBISRIREBAERURA - SROGER -
5 SR R R BN 252
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RN BB B E R 70 R Al ~ TRUKEMEE AT  MRER
FTARZRMA AR - ZEEHETIHHEET.O0 (1986) EiwHIEN&EHEIH R
FRECRSF R T MER 1/ rad sE NG R BB - B ARl A AN Al 3 T 25 JE R RE N B B
B o BIANSRAGE NGB AU R L I ] B i B A ) e R AR e (1R
nEs - 1997) -

LUR A AR < RN BN B —aR T« (—) FREG : RS - B
LB —E BT - FENA B B H R DU R B A B A R R R 2 A
B8 N —HETEEOR B A B HIER o LUERAEEER - (Z) SERX - £
TR EMERE S - EIGR I S UETERE H - #5 AR IS 8 &R
il B[Ol BREETT B B IE » (B E A FREBHRTT B BER - (=) A £H
Rt~ Akt - EABRER R REETE S - PR R R TR  RERE
B REEVI RSB - B4 E R MR - IR B NGRS T HURE RIZ IR
= WEASIFEESEEEEREEMEEEE O - (MU) R - EEFEDTEE
J70 S F R REEE SRR T o EEEIHRE R - HEREREERRE
SIS A SETEE o (F1) Bz - £ SRR bR A 52 AL iU 527 A - BV BB A
58 R 12 R R A b B R AR B SR R IR, o

= - T EREHEIHE

NS BB E R A 7T S A 22 - B SR B BRI 5 1T ERE
EFAERMLEE Y o £ 7 HEEEEEBZECERAIEN » 56 IBM AF] 2 1988 F£11
ZE R RSP H R AE T S SR BB S (teaching and learning with computers » TLC) >
AT R NS B BB A | K-6 (UEREE SR - T SRR Bh 2 22 A PR BR A
AEEE - R F SIS B B AR S Z BT ~ B RFKEMWEE » Kot BT
BIFEAEAREN 2B T MBS FEERA (Jansen, 1991) o BRE{FEABERE
H=EHZ > 2P LA TE - A2 EREIFEE R BoE T/ -
/INEAEST A F T R MEER R - BIaNRIREMRE R ~ EITERES - BERE
P BRI B2 2R - H 7 AR Er— A — 810 M 24ERFEEH—5
B - R ESS &/ MR ETT - RILBAI R A — RV EEE 2D H
— R EMEE R T - ERTEIA SRR AFE 2 £3 5EM - FFH
/IR » AR A S — 8/ VHET TR - RIS 5 2 R E B B 2
PNEERYERE - R AR —EE B SEEE » 5188288 o FrElbimB AR
NN AR > REBEFES K-6 FUER 2R E i o SEASEEZIIIE
A FHERR IR R R B — N —Hr 7720 et fEd EiEE i EE
At MEEFEEAZENIEE 0 ERAZBETHENSY -
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2 - BB

AR B B EE 1L 1957 SRR E ARG 5 - (HEENELE 1979 F IBM 5%
BITNET £ 42 85 F B £ e-mail F] Listservs (I EETRA L HERE 1Y) L BNKEH] (BEEIE
2006) - EE] 1992 HEFEHEES (word wide web » www) [T » N I 2 SRS R H 4=
2 TR MRSt (2R > 2000 5 H/DEE ~ BRSGVL > 2002) o B{ATERE —FA(E
T FEIE AR RIRI4E o HIanHgrsAgEs 228 (internet-based training ~ web-based train-
ing) LIS IRA (A BIE27E (e-learning ~ elearning ~ Elearning {] eLearning) o fiff
IRAEA M EEA AR EEAR RIS R RS B G B a R EIER
HHEEG 274 (Sandars & Langlois, 2005; Yucel, 2006) -

BN SRITSE (Z7EK » 2004 5 Mauger, 2002) BURAIESHIER S E R R EEH
o EEIAE 2000 FEM BTG Z2E RIS ER=E > IHERZFHEEES NI E
EARBER  BfE 1 frE2AMEZRTR B imEARAMEE RS » nTfEtfMrE=
B~ AL SRE AR ARG RE R o« BAR 2 ¢+ BT RZRTREA ROt Rl & B 2
AR S EAEE o HAE 3 : AR EMEINIEARENFEE - HiF4: JE
N — R SCE R IR FERIERE T30 o BAR 5+ BN A B FIHE BE 1Y [
R L2 BB 7T 5K o

BN B EEAEEL ~ B E RHFUG R REREAI2EE > flaleltiidE
B E SARS B » HEHH/ N R SREEE AR T - AUE EE HEB B 223 IRE R 71
FHETEEGRTAEN (AEHETFIHERS.0 > 2002) : BHEE 1 : HEKRGEER
R LT LB ENEE M - BE 2 BT ARG 2 E G BB RN
mo'E o A3 HEETHRES S E E RSN S - IR 4 AR KEFE - 3£
figes ~ HYeE ~ )b OF BB =HE o

BERE N BN 2R R - HEBRNEREZAHH BN BN G RERE
A E ~ RZEERR B AZERE (BREESC > 2001) ~ BEZ AR TEE) -
BEREBAANE ~ fEGRET RS EEETIR - BINWMISEER R E A 3% 5T ELR
BHEANATD (FEEE - 2001) ZFEfEE o /£ (PhEL 2008 : BRI EETH] —e THAT
ANABEEwmE) FIMEH AR e RS R & — B RS [ 20 {nT s Jih =& i Bl 22 4= e
N BEREGETEE 2 ] o [N BAS2HEMHETS - BREREE SE (2002) -
JiF5EE (2002) ZEARFEH/ BB 2 E I ERGER - BRI B 2B HE
AN A 2 WEEELRE (RS ~ #RINES > 2003) -

Whelan F] Plass (2002) &#ff3E 1993 — 2001 [T 300 &6 B BN 38 13RS
BRI B E R TR ERENEEMIE - B 2E B G2 EHIRE - Greenagel

(2002) 75 i BB T RHRO A By Bl 2 I B R S R Ao Y BT S 28 TR (S 15 BT B 28
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B PR AR AR ~ BRI B AR o S T BT AL EE A fBE © Mauger (2002) B
SEAE LR HERL R O IR S E IR » Li (2002) BRASRUAIERZESOMR S
BB T B B Bl P P R B S AU BB BT B P A R I R 2 B
ZHEHMAAFRNER -

ES
AT HEH RIS AIBER T 5 (BKHE - 2005) « HAETF/ N REEHRHEICEE AR
BHERE » & REERHE) R H AN S BUER F 28U - HBRE T (1996)
— BT RIS BT B R DL ER A B2 P Ak & B AR PR B - 38 R BT B2
AR ©

— - BUSBIBR

FEE SR E RS H AR S A = RS E MR BRI L5t - &E RIEAIEE
DERAEET - AREMERESE (MAVHESNE) - GHENKREEREE
(AEREBETOME) -~ AREMBRAESFEIAELREE (PR REHME) -
ERECSH BN EE LR AT (RERML) ~ A LR E R T EEE
mAEREE (e B LURBE AR IR E A AR 5 T EEE (
f&IE ~ IRINES ~ PREES ~ 3I88E » 2001 ; Hsu, She & Lin, 2000) EHBER /T HL B[ 2235
FIEES (PREFE > 1998 : LRINES ~ SR HEFS - 2003 : Khan, 1997) -

(—) JI{EME « A2 R 22 R o

(=) EEhtE - BEEFE) FHERE 2 T LRI AR -

(=) AEINEE  JERP AN nE sir LRI AZERIIRE » 1RO E H I
THEE DGR E -

(M) ERMEEE - B2EHEAEEEEEHE - 1A CREESSEAEN

NI H CH SR EEEEITE

|l
W B R

\

ZIZ

W

o

il

- BURBReREAR

B R A DA KB sl iR S BRI S BRSBTS RG22 - O4F
T GBS B - MRS EAR S R BER - A a0 L B S B B R RO R A B
REMERBERIGERLE - MRREE SRR B AET £ (Weiss, Indurkhya,
Zhang & Damerau, 2005) = [A] ¢ EHIAHEES AT HR (AR - BIANEE TEPFF ~ I EEIE
MRS LR ~ MBS E IR S FI0RE - T AR o] fERs D E et BEENER R
ATE I REREFTE A2 NE - I~ 22 BRI 52 (R B &k (Horton,
2000) AIPREL o [X BN SR 22 AR R A AN S I B8R — 1% > n] DU R N AT
Ao (=) R R RAVEISEINEREE - Bk 7 EMES LRI - FOhaRET—
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M B AR R+ LS SR R IR B B A RS L3
RIS o () SR AT R A A S SR
S B U TR SRR A T LU R S o (=) A
FRAS B (LAL A3 N BT » M LIS HE BT BB AR (OSREH « (10) BEETT
B AL/ MER R o 8 AR AT SR MR T AT SRR -

= BURBEABN

BB )T T R R APAR EREF ~ JERIZPEAI BB ANE & 57 - 1988
% 2001 JHMRIZ T Sh it B B AR - FRF EHIE N EREPEEDA 50
AR B Bet 100 FIRRCUEBEHE R TT A EER o ERFHAARIR A AR - A5 A&
et DU SRR I R E AR IS IS MR AU » (S RDAR ERIRF AR T A H %
FHEAIRRS] - BifR ERERRIAEE - (HER PR EE TR LR - WA FAPRR TR
RREBE SRR Z » BETAFTE—FTREANEERE LR - FEEHES
— Uit AR R A it ] A A A SR AT B[R] 2R L

FEFD BT S A IR n] G (R AP B BTS2 RF TR R - (HR IR A 32 iR 22 PR -
(S R B B2 2 PRI EL Bk Z N BIVE I8 o PRI S i B AL R DD REE B B 28 L -
AR [N FRo e 88 AL R o B R IE DU BB s AR B B < TR L8 - B4l
T BB S 2 ZE A 0 H AT R I A B FTSSCR © A0SR Bl B2 AL W 5 53R
Ay > AIZRBAE A0S Rl & LEm R I H At EE A & G TR B R B o SE SR K
B EHRTE - AL RSP ERREL ORRE [ g B O | s As Bl B
R R R ESEERA EHGIRIIE - PLRG RA ARE A O (2003) HUET - B4
W7 ZAT R AR ED B o 2N RBARI2 A 515 BB R A EgEE - 24 E b
12 EEREEER - BERE AR 0T B A o BRI S AR R e e B R
FELT S B E P o B TS AERY D REET TR ZE L&) -

A A RE )T A LR IEF BB B [F 2R LR A R
HHPREGHETEMEM (RINE - ZRFEEE » 2000 ¢ FFz(l] - 2006) © HEAETH
TR EBGE TR PR i - RIS E AR LA R S IRBIFIREE (TR
By~ RAETT 0 2006 ¢ GRAHETT ~ RERT ~ IRANES 0 2007) o DUECH HOBE S R s i R
HNEEIRARTE R E BRI E . [HER LS | B LR R - JER DR AM
BUEREHIEX TR N A - METHEE ARG AT » FAETTEREE
fijekfE (PPT) ~ DIREMFE (Word) #&RIEFDHR EAREHA - HWRESG B
(EREANIEF DB R B AR S - LEEIR rh N G N\ B sl {51 AT AR S A
BRI I - GG R B AYIR G BN & (SRAEDT ~ RERT ~ TRINES - 2007) o
HIRAARE BB S AR ERIER T - B SR m R R A EA ~ 1ERA EE
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B¢ NEQEIEE 2 - WYRB B SAETE REAE - BIUAR » SHEHEF
B EEERIEES o FHHEMREME A B CHENF A - 2IFRGNHESE=E (http:/
/ Mislin.ee.ntut.edu.tw) » Zflin] A S M DIRE A & A E R H & T E A IhRE 8 &40
24 FRAE  MFEENARH O EEEBACHARR AT 2 X H B 5828 T #1FHE
MEER AR AC R ZE > TEHAIRAS R Rt B Bh 38 (5 1 S5 M B ETE AT IB I « HAT
] EEHHHRR & 12 B A T ACESE » MFEAM BB g LIAL GRSy - ZETE n] £
TEAFEBERIFESZMBIAE > Rtk € B0 R 2MEEE ] R
BRI I EE o LR R RE A BT ER A (KA S Z) A T B R - FEHERE EASEH
BRI ER I o

B2 - ShhinbA2HEREMENRBH BB I HBREHEL

HUBREHR (/DT AUBRIR ~ BEAHRAUTHE - RRUOT T PR
B R ~ AEERPRARE RSO TEAOI - (SRR - BEEIELUR B -
FFALARRE A TOABEE (Morrison, Ross & Kemp, 2001) + 5 » SR {HIRENTT
S B ERASEHNER B RRSREEEILET - 5
M FER SRR - ST M - A 0 -
FHAHUBRE DU T BB+ 9 T2 H S B PEABER -

— - BRBEHHE2REIMEANHBRETHED

AR B EE N Tl B 2 B AR AR B Rr PR F i e 20 22 B3 > Dick A1 Carey (2004)
U B E TR AR - IR BR T RS — BB IVESR > AR
BLEFAR - TEA > 21E 1 Fr o KT 2 S0 ECEE SRR B EREER
N AVAWNEY -7

(—) FEsKorir : EHIE R ~ IR B aiks RAHH A R 2 2R » WAFRRK
TEEBRNEFBRIIRIRE P o HAFERTHAE « BRI ~ M E MER R A ~ Fo iR TT
&~ JIHEIRERFIE IR ~ I ELEE - R e B o AEFERIHT - i8S
REHFT G ~ 2000 ~ B2 DU A RBIREK » 5T EE -

(Z) BEBRNEI  HEEANEEITERE - D ITHEREPEERE - 85 : E
FHATBEANR 2 BN EE A AHRREE K » BB IE H NE R FELN ] » 225 A dR Al
R EEAWBLL (Morrison, Ross, Kemp, 2001) ? ELBE{EIERS ¢

LIGEER -
2 EEAS -
3 FEMIT R N BN —EIAECPEE > nIERAIEREEMT (cluster analysis) -
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J&#z{s3#7 (hierarchical analysis) ~ 2EEEFH 7347 (procedural analysis) o

4iEANEHEE - A0 8E ~ WEE (flowchart) ~ f@#[E (hierarchical
chart) ~ZBEE[E (procedural chart) ZE[EJE o 51 R 2R AN SR TR FER
T B AR B IR UM 3G T A B R 5 BB G AR T A B id - I ELAE BT A8 B
AR B A AR IR -

SR BUENE B IEMENE -

(=) BEEHEDN : pB2EERM - 877 - BEFRFE  (FER

LI EEERZE TTHE K] -

2. W EEBERES] -

3. M — MR

4.3 A B RS B B R AN B EN PR AU RE ~ FIE R R Fl A e R -

(M) BEERE  BEEGHHE G ERREMAME RREIRCL - 23 5 IR
MR EEIEITR  nEIEE ~ nIRA ~ nTHIEBRATR - B2 BAREEE B NS
THENHRE o B8 B0 A ~ BifERGE ~ 16 E ~ ABRRRMR > A FREE BT
T A T A A g RS EAR o BIAnLIERAIT S - o] LU 3 BGE SCE . ~ & RE
£y (FeA) ~ 88 ~ BT s SERPAD  ~ SBHRIRFREG - 1L ABCD 77 X5
B HM (Gagne, Briges & Wager, 1992) o

(1) BUEERMEERET « BEIMEID - BRIER ~ HENEE) ~ BRI -

Bl

4
HUERS

R

(£

1 Dick & Carey St b B ZET R
FRIAE - sRAENT ~ R - BEEE - TR (1995) -
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(FR) BURIBER ARG - SRR B a2 B EIEERAVR T - B ER
il - FERSHUEREBR N MR SRR - RSBl R EAER - (A E Y
axEl ~ B EGIRETELER ~ R ARIEITA ~ FEHEARET  RILEER
{5 P A 5

(B) BHEFR - FEREHPRBERE AR > BRF BRI RR )7 I B8
SR AR N SR T EE AR - B S iale Rz Ay A 3 » e ~ B4
AT RAERL » SRAT R & ~ BIEZFERIIR A 2 Hl%eE B el HiEe G —2 2
A AR A B B IS 2 B8 H AR AR T i 5 2 WS e o] LU
TR 2 AN R ER A B BUERR R 2 Bl 2 EE E 5 P A SR A
Vi HAl s 07 0% 2 BB R R AMAER Y » FRE -

() FRdfi - SR R IERY TIE - Bk M@ TR - @mEE N
—REIE  BIRERESER A E HIEERE - IBREAEEEEE [d0E] -
BRI R i = AR MR S S HE R LU IR KRS - S M A 2 (e IS BB UM ) HL B
B (prototype) FF{ FHAGH IE 6 AR L SGE At B - MEASTERT 8 H AUAE [BRag | - [Nk
e R E 2 ROE AP R B S A 2 A TE IR 2 BAR - AR C SRS
e » MERGVERT i F A COR BE T 2 770 B (50 P BB 1R O B2 8 s

BISH A P BREE A FE - NIRRT aE T BB E A B EAR -
B 7 IERD B R AU BN BN B« F2DAR & AU 22 2 i A B A AL
BIUIEE > NILAEBURERETR N EALEEIE (1RFT& ~ MEAlS33E » 2003)

Z - BIRBEANEEREMEI
BT EE R T RIS FEIREEM 2Ot - FEMESHRE B0V BBy S BN 2 EE R
> RIA A SR RS T B2 220 BB 2 B S R ARG T 50 B BT B2 28 (A B8 A1 B AL
g - EAREE M B EEEERE 5 RIS —#E2 a5 5 ADDIE
(Analyze » Desine » Develop » Implement » Evaluate) [KJE4: (Dwyer, 1988; Seels &
Glasow, 1990) -
ADDIE A E & AEfgE: (SEAEEs) + (—) 7047 = n] DI s =8 &0 0,
17 B8 BB REME » 58 8B 3 Fai i o3 B BT A5 58 B AR T 75 B Y 3
B e (Z) EF : HEBEEBMEERIHAENEE - REBRI R - 3T BIE#
ELEER TR EFREERM IR - B LR ENEENFRE « HREEE K
B -~ HEEZEETES - BEFEMAE M - BRETAIEH A ~ BRI N A E R
—IEEFCE N ARIIERENE ~ BOE B B IR A A B ~ B SR B T AR EE
BALEAERRE Rt e (=) BE: BEgRTSEREBRIFFEE  FHE
BRI EHITIHE - efnyds ~ IRE ~ SN FA R ERA A - TE T/FHEE
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BB - HERETEE - BEE BRGNS - AR ITERAN - B EEE 2
FREIEnERAE B IEER - BEAET ~ S FEATH - (1U) #UT :
=GR ~ MRS L N SRR E R L N AR ERRIRE o (1) 7 : 3F
e 5 BT 25 B B (1872 Ko A SR 2 453 Y] » Lee ~ Roadman F1 Mamone (1990) ZZERE
T B TR S R PRE TR N A RN T » DUR Bl SRR E S5 = THIEE)
#8.Z » ADDIE &7+ B 5 R P& B UM BH 1B & DU B B - REENI 2 E E b
HUEIE » (ERT RREIRFZ BT BB R DU S 2t - (AR AU ERS 7%
SR B E  m R R B B I B A b ORMEE (BRIEE - 2004) o

MO EBE T EIFFLHEMEUE » T ERF D LEIRNE o 7 AR 2 E RIS R
Rt RFaTEm 720 B ERZFE B E2EN T E R — o AENE 2R
HREEEARGRENHGMEEE R OB EANGER (FEE - 1996) ° (g
AR ZAVZEHIEZLES] (apprenticeships in thinking model) F1Z ki [E (£ (skilled partn-
ers) fRULTESE - BB THETH MRS FERITEEE » Wi b rEE A
g O E S EIEEE R T S A (Rogoff, 1990) - Hodson (1993) k%
Lave f1Wenger (1991) FIFEIE B8 E N\ —(HHFEAREA » 72 FE AL RFARE
HIR RIS TE ~ B5E ~ Rl ~ 2os RS > EITHIRE R % - ERENE - BE -
MEIARGHIEERBERES < BLEH (1996) Ll Lave 1557 TUAY 214 52 25 Bl im PRE 1Y
PR R BN E AL BB E RN - sRsba (1997) RS H 2 G B8 BUR 8
BEEH R EH CHE SR ~ £S5 B ATIRE A A g ) # 8E  &E 2B A B S
lEFe

B T BRSNS IEEE R A Fth 5 RN o STFERERITEN /)
BT BEEE - EE2EFEMMA C /MM B & K2 E R

(Johnson & Johnson » 1994) o Johnson - Johnson L 5z Holubee (1986) EfiH&1EE:

EE RN EARER  HAMENE - [EREfE - RENRE - RFEAE - HMHESRE -~ £
BB ~ SRaf A e HCRE ~ BETREIZEI A - BECERSE - Mandel (2003) FRE1E
s HETEFEE T DEFE P ONESRER » FEEEE T = REE : 5%k
e~ BHE W ~ DURBI A + HR  BREEMBVERET « &tk - S1FEE I/ IVHEE
BEESPEAEEN -

BN 2 Lipponen ~ Rahikainen ~ Lallimo F[] Hakkarainen (2003) %R g% M E
FA ¥ INH TS B EDBEZE - g s kB A A AKRE T o RIS SRR B 5 B R i it
HNERAE R AT PR B R . [THES RS | R L3RR > bR T BAENEIREE
O B8 DI ER B h (R B R & 1V 77 XK E e B AR s PR
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th - RRHBEETARIO D

([EPNGE RSN pe s gesy L I E e e Y RS OE SRS [ T U SRS
R > A HIEE ~ MAEE - IREAREFTRTEREE MR o [EEWN
PREH A ES s B R B 2E - [RIBR R R SRR 2 RS LR R BN B2 28 T E & A
FEg ~ KB OEIGFEE ~ BRG 5EE TR EE My - Mg ARGk E
RN HURE b B 2R - B 224 B A 7EM B B REECE B H B @B 223 1
B A AL AR A P A B A R B LB (aifE 2) o

BB B2 DL B 3R 77 AR R e TR U IR R @ AR Hh A B 1T (R
EREIE » RN 2 E ERMES AR A B S FERE T » R AAIEFALTIHREH
B2 Rl A G B B Y Y - IR E— (M B G ERe g/ ~ i REVBIER ~
TEERTR B IEAG R A A A8AG TE PR B ERE TR - [FIIF P 2278 B am A RS -
DATR ~ BIEE iR b B a3 2 2 hs T 2En & 1EE 2 4LEF - 1995 £ Willis
RH TEExEFETHEEE ] 255 (Recursive, Reflective Design & Development
model » R2D2) A4 HFiZehk - 200E 3 A e

IR Sz AR T B AR A PR AP B - T Rk — (I FERS - FLE (define) ~ 3%
FTEAFEIE (design & develop) ~ F(# (disseminate) o A7 A RERLEAFSBE H =
FERLFRHER AL EETT - B =R TIRIEBE R (FEE - 1998) : F— - 57

ARG T

B
O

BB

2 BURRGHRA S E
BRI - (R BT -
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JE  RTE T ~ BEEDN - TERBST (FREHZEE) - F 2 it
R ERREA YRR - BREIRENER - B IERETEBE - PRoE R F R 8B
TEREERE - 5= 8% : e E5E - 8 ~ SR (RS 1T &) -

BN R AR GBI RS SERER R E R ~ &R ~ EITIEIE - BERHEES T
Fn] DUEZEIMEES A0 A BN S F B > (B2 B R PERHE IE 2 RIR B T A TR B8
SFIEIHEEC 5 SRR BEMRERF LR E R ~ &R - #ITEE - B
IR EE o MR FTRENER SGE SO M IERE A - AU AAETIIEAL
THET o WBAMA 7347 SR &R R RS SRR G F A - BB il &5 2
B B KB IE B EE) » @ ARKRENI R B E R RET TR E AR

BEFERE) (data mining) Flf CASRAE I KB ERNE = T A HNE R
R (HEERMRLAR S EMABLER  ’EERERE) B2 0 K B R b ol #
FIFREETMAFEIRE R o SEEEIE RHIIRRE] > fEN S F & R KRR -
R NFERE @A HEER B RS E - T ST BGEES o W CF PRI R
s NEA o BEARE AR R B IR R AR T2 (HEHREREHE LC
RERE T H B A EURAEERIUE © Wang ~ Hong AlTHsu (2006) i F S5 PRED A > 4
FEMEIEBE RN E BAARTS » BB B EREEZAGR » (HER ST
FhHEG o] 7 H SE AT GRS SR o RIFFER | REEE E B F% 3R — [ Attention, Relevance, Con-
fidence, and Satisfaction » ARCS | (Keller & Suzuki > 2004) » [KSCFEERNH g r(E FH
] B AR B AR AR 5 EETE E (attention) ~ YJ B AHRA (relevance) ~ & 37{5 .0 (confi-

[ 3 Bl S At o R AR A R ]
BRI - 2R E (1998)
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dence) ~ MIEE(ym/E (satisfaction) PU{E %8 IE i AH A BR AR AN TR AE—EE » TR
AR s IEFH R < &3 (Hsu, Wong, Hong, & Hsu, 2006) ° Huang ~ Tsai f[] Hsu
(2006) &R SCFEREN BT A IERS T MR SO BB A B2 AR 1 015k e IR AY
DA = KRER M — B HI 015G - BN OHESERESHEEH
17 EERF R ES B E AR E R TR RN o SCF BRI 5T n] R 5% A2 B8 pl 2R
Wt U E R 25 ROMGEET R BB RGN TR (RN ~ =T -
2007) ° Hsu ~ Wang #1Hong (2007) i—7#H S FEPREI Rk BRI &
EE RSB ARIE SRS -

B E2EFIREE S - MERERTRT - EEFEERARAE O 2ENEE RS
Lo BT DR S PRI & R BB RS & - BETRERU R AR AR E AR AZ I TT [
] 1L EE N B AU 2 BT B R R BT B A B s W R A TR A AT
(2 B S o £kt R FA TS R R I ERET » ASCHREHTEEE FRIER - EISRHY
A2 E N BB RS R B8 BR Bl LU 3R 5 FE i B EE R = » SRRt E A A
WIS > 1ERMAL B ET 2] ADDIE R X ER A S 15 & A A B e B A TR
REEALE IR R T - bR 1R ) At B AR - BN EE
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The Pedagogy in the Digital Learning Era
for Higher Education

Ju-Ling Shih® Hsiang-Yi Wu™
Abstract

The coming of digital learning era has arisen various pedagogical issues and concerns. From
the perspective of instructional design, this paper discusses the meaning of knowledge and
learning, and suggests using social construction model to welcome the future of higher edu-
cation. Digital environment includes three parts: digital systems and tools, digital content and
resources, digital community and interaction. Two digital learning types are also introduced
in the paper, including the materials and courses, and their corresponding instructional design
principles and strategies. In order to properly respond to the future development of digital
learning and continually discover its potentiality, teachers should possess different abilities
from traditional teaching. Teachers not only need to follow systematic design process to el-
evate learning effectiveness, but also to strengthen creative thinking proficiency to produce

innovative, individualistic, and adaptive teaching and learning.
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(learning community) [UFE%ES o HEER LI BBV E R ZHER - B@B%BEE—EMN
HIEME o R HFEE SR AR AN RS LR T @ o ISR SRR R 2 BRI o R
BERIR PR AR R ERERVEE - KRB ERNER T > B& A
KR8 ~ MRS - OMASF > EER N TEAZHI G - A8 F - IARESEZ
EEE) o FEE T B A A BB R ZE S > s BB EETE BT - 2R
{EIEEEE > SERE TR o

WM—meret g ABRRAGR - BHE NER 3 BIRET 2 N EAUFLEE - B2 ~ PEA ~ #1
~NE] -~ MR  REEE o A LB S o BEAKIRE CE
I B AL 1 T Y - Bl B R ER SR R AR A 1 EE AR RS P o BT B2 S (Y AR L 2 Al
I (A ARIRERTE ~ LR - 8% - R B EUE AR R PRS- REMESRE -
INEPERTAE o PRI > BT DLR A ERERE - BB T ENEAS RS o EHT N
ARG SR S > [ B8] @H P EENRRE - 2 E 085 BN E
B> H BRI T FE S B LR

[EE) | EmE B Y ETEE ~ ZZRITREE  MNEEENEES
B > (EHR BN A S R R o BEIRIREE - A ~ 1TREAN—E
ZHAEH (Boyd & Apps, 1980) » B3 fERIHEERE HLEER H L B2 - £
BRRh > BEIEL]SE TAEEE) ] 1 T ANES) ] » SEAREMHEHE
AL - FE NS AL BT » B75E A BRI EE B W AT A BE 5E AR R 2
o RLARMATIRE D FH HENETEE > | 528 E L MEE - BEEA
BREEEMA EEENE AR IR - HIREEEE - R EEE - e
FRAE AT BT M B (A B M - AN BB o5 B2 2 2 B B 1) B )
KRB RIR L) o (FE2E F EUE W HE) [ » B EPERE WA B R 22 5F
AL A IR 277 TR ERR » Hh o BB 5 B s 2 B0 2
HEBEARGWIH BRI HE )T - ABHEAE2EERBRENLE > ~AEFEE
TR > HEEAAREEEEE ELHY > EEHNEHEHEE - BEEHHEH
B [F) (2 ) B S B R RE o 3 H 5 Bh RIS AR R RE - 1R TER ~ 0 F ~ B1F ~ iR
B FEEE R o EITRE ~ BRA S 2E > BRI
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At RBE —EREEN A8 - W [{ERE L8] - Stahl (2000) f2Hi [1{E#S
BARFRSRIGHERS | (personal and social knowledge-building) HFHEAZmL - 45 HIZE 7 (i
A& (building personal knowing) Bz H:[F]415% (building collaborative knowing)
Z BB RS - ZEE ARG ERIER N & < R A8 - (EEAISEEF > K
% [HESEE ] 28888 (individual) - 5EFA#EH BB AE - FEE TRIE ]
Bl [HIH] BNTEEE - [NAEE ] SHfE0Y (group) - FHEIMERIE - #H1th
NAIE B RARBEE R - il (33 B [ERFE] FIJTI » fEfREa Rt ~ S -
AHAREL A AR b - 75 o B e pE G B A 4% - fR (LR AT L TR R 22
M HEZEEERE [EsS] B TEHS ] ST MBAE] 6 28] - JAit
FEIE R B E A B AR TE R EE BN o MEA #EE (RS ELERE Y A 5 ERETE - #E T4F
AR | SR LEFRSIUEMERE ) - N b [ NTERBEIR | H E(E RS n0 R Fe 3 PN B
HRRL » A pEoR A S AR 5 8 R -

2 - BB BHHENRE

B ERE R ERS LR - B4 FTE IR 0] DIfEd s L33k > I HEREH
FHEZEIFIEERRL » B2 - WIFFTERER N B E & DI EE R TT
2 - B2 0] UER RS E TEAEESEEHZA ~ 188 ~ HAEEFHLE)T Y
$&Ft o Clark (1994) 325 » BN E ARSI A LIRS SRR S - eI
RS AT o A PR » Bl F RS RS IR (5 FH A PR 7T 5 © A3 ] B IR RS R
PUBIT » BUREAER T RALTT R LA » M2 R B (LRI 2 A B REIR T2
BRBIRGEEHNREE WY - Wit » RE G — R AR S s B AR R
L BT 1A BRGER - S AR NPT A R S B AR
DIA| 67t s e a2 o - BT R B2 B 3 T > BN S S IR A 231 > S BT+
FEANRTREARAN G (] A8 e -

AR RN A A 2L EREUE - o] PRETEUM BRI - [#0M ] (ma-
terial) EACHEERGTAVBERM KL - B— RS AERER © [BE]  (course) (2
B HARMALRIBERRRET - KIRR E YR SR B B - SRR PRI - DI
VIRH] > BUERRRET A RAEE - B SR E—ER - MRS B E IR
FREIEIR ~ /oK~ IDRESEE - fZIRUE (2R AV B E RS - M) feE Bt/ R
BORE ~ BATRRAVELOSF - BIAGE 2 RSB RIBIRETTR » W& 1R RS E 1EEE
At T EAl— — o HAr# O 2B RE E R AR 75 - R EaFEE S
RAFATS « —~ DI EM 2B R E - AR = B2 BRE BN
= PIEHRRBRERRET TG - U~ BOEERREER - WREEES] B
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RLBURGPIREE) - THREGEH (ZotiFR) » H—J7m - BRI
SEIRRAEGE (BEEHERAM L8 - BEFEAEE OE)  BEERNLE) -
FUREH (RERERENEBEELCE BRI S )~ BLRRSS (R RIEN
PRAIIRAS ~ % EEEBY)  (BRAEE » 2005) o o] REFAIERE A HEGETRAIARE - 2
BANEWEEIR AR - HAREH R

—  BuEHM
BTGB HIMR » WAEAEENAE - (EEARAZ RN ARG - B
LB SR AHRERNME - FMEEXT @5 B 2% 8FE %

G5 » SN ARG ERIE - FENEE - Hm - DEFD8E > R A EK
MERGZEEEANL - BB LEENSE » B—0BMIRE 2 IERIER ~ X
HhER S > RFEEE A R B EVEAREITE S -

FERRIAE (2005) fRHIPUREEAEER » 73 B 2MgE& A8, (html-base material) ~ i
EE A (virtual reality material) ~ ZEFSHHBIZEZ BT (computer-assisted instruction
material) ~ FIEABFS (video-based material) -~ g {7 JHE LLNA 2H T A F AT
WMEE sy - R R 528 HiEa2F ESNENEMEBER - LEEAR
o ABREEXT ~ g~ &8 - B1EFHF L HEoTit  BRERNBM R EETE
g GUREEEH - RIS FrLlEG 2SRRI EIE R %
DR E R 2HEM - (HEGE R BB EENSEE RS - gl SE X EE » BlE
FEE W S - EINERIEEEM 2 LR 2 HEEENEEKR > AT
HRREN S 255 SIAEM S B A8 E E R RER A o 1R R
EREAE > [THE] B [FE] i I3 fEB 8D MR AR EFE (Preece, Rogers &
Sharp, 2003) - iEEMFEAZEERIRIE - HIEH FEE IR R SR ERER
5 o FiLLE R BEE T ETEA M RN » £8F g LA - AR ISR
TS NZS o T E AR 2 SR8 A2, - g AFERBE R F e AE - fiid ik T
A BHEREHM R EEE -

PEAM EEEEZN LEIMEN S > MERBM AT e HEGES - LA 8%
WA s A IR AR LB ) 287750 AT DUIE A28 E i ) A& o BN R
BEE SRR B RS B 2 2O A - (Rl DL 2 S VI R0 2 R BEER G - 1R
H—Egr - EENSEEIREN - HEEEN LB R

HTEM BAFF 2 078% » BIEAEFE MR ES BN » 255REEE (2003)

(BUAIEMIERET) —30 0 1RMMEET E R E B E B LM I - B 222 [EVU{E %t
RAGRAE
(—) HERAE : RE BB BRI BB NS AT ERN AR



oo ~ RAR BEPFEFROZFHATHER 5]

BEREEERE R REREANM - ABEAE S RELEN - 756
Ve~ TEFPIE ~ BROETE > RUSREUE P N nUsae - BlnZ2IEAS2EH I E © 2R
FMNBERERIEE - 1E ~ BEVERIEREAZE - QL@ & DIE R L&A
FTAEH » DR H EEEEN -

(=) pARG: - MMM EMSEHEEENSE (=% » 2HEEERAZ -
EABTZ ~ TEEFFE % o AEREP I ARG S —E SR R 220 Z P
REEFF SR - W HBIEL T 17 ] 318 » HRBIFEER - BEmAs - ®
TE N BRSPS AR RET - WEHS ~ BHRER - BUESRT - &8 - R >
AT ERIFEE - T3l - AABMNE L HABAEEMEM ~ B2 ~ BIRET
FURHE - A REIR BB I Sy -

(=) St - SHEEEM NS - FEGHEBREMEY - REEANFA
BRPERT - B mE R EEIIT K - BB SRR - Fr IR ER]
HIF IRl @ 0 23 B B o

(T9) R &R - fERE RS - BB AR IR BB SR AR R 22
FEEFGETRDHERRIRRE - BT DR BB T R R R A
] LI S AR B E AL B o EEAT R ESEp: - SRR BRI ATT
Reai i > SCIRBUMTHIE FERTSEHT » WMCRHTERIHERE AT E B

Rt - ANELUARE YT R B ERGEaRET » T @RS A LR AR E
EITEER RS DB EROLER - BRABEE T AEHEEEM S - LB HIEE
) TEIES D - R AEBPRANEmEEREANETER - HERESR 7
FREE - (HiEE R EAS RSB E UEIK - HE—rESs 2Rl DL 2 RaE

BROR - & — AR R SRR LT B ISR o AT DI HRG T E IREE A
FMEUEAR - HARE A FAEEERNER - WAAHERERGT S RERESEA
TEEREEY - HEPHREELIBEREERNEE BIRRSE T - KHSE T
SOBFHFNE - T REMEREURNIGE © 227 Tjeerd B2 Donald (1996) & Hi##f 3%
FTHUTEREEELE, - BIEB% - LNAERE - P ERICERREE 28 HEHERE
SLEREFEIT L) SABRHBER » Ey —— 28 4K 2B EHEE AR
BURTNG « S iR BB ¢ 6. AR 0] SLEN ST + 7B i N B 8.
st 2B DI R « O RVERBEE 7 1> B + 10845 7 (Bl

— - BIEREE

AN LR B RV TS [B2E8IE%] > REISEEHRGTENEE -
REHCWER  EE8EE M - BETILRR A G AERr [Efs ] - m
BREFARVVER G HRIHBE) [HEF ] o il B SIS £ B BR BT T #E 2 AE —{E D
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[BEERTL] AR BEESEEREER  HEENRETEISKE » KR
SRR B R OB > BUEEE AR LEL  EERHREA A HEREAEE
IR R o

HEZETEREREEER > R HEREEA - fEERA RS EANEE
RS FRFEIIR L (Dick & Carey, 1996) o B ARFZIRRET R S (1 A LBUERRET -
—{E B ABEE - AU BN —ER 2 LR - s8N HAREIRBEHATE
TERERE RS o RFLBERETIM S » B R AR KB EEF IR L > L
EEEEHNUEE BT ERRENVFENIREN - EEE2ERREL [ R 2
B o MG EEEELOR AR - BRIV LA EIRE - DIEEE
SR HCERRE ~ 07 ~ RET S HEYIBERRE (KRAIR - 1996) - FRFEN
B A HASEIESR o n]BHE - BT (unit) ~JEH (item) FEER - —FRRE
H#E TR TR » — @B c s THEE MR > i aE BT ol i m— B S

(GRAEFS ~ oMl ~ BAZHZEE » 2002) o

H i AR LR E TR AR ) ADDIE 5 >tk 2 H Al 2 22 s
JEEME R BT ~ 7347 (analysis) 228 EFHMEZRANA ~ 3ET (design) HEEKMK
FIiEE) ~ 58 (development) A FIBIIFIERS - B/t (implementation) HE2FIHETT
FE R EFT & (evaluation) ~ BIEHER - DUEHEHE B MM ESR RN QL E -
2005) o FEE AT L HAhE A > 41 Dick & Carey 2 ~ * Kemp 55 ~ " PIE f&
X" (Newby etal.,, 2000) %5 o KEFERA » NE ML EA HLEE - BLEES T
Et - B -~ ER -~ FRLLEMEERIVEN (R 0 1998) o

BAEREE TRPELX] ~ THERPEL] A NEAEX ] =R EER
X (R - 2003) o [FEPPHEA] B2EH HEE LS FHEGELE R — R
T8 BESITHHENIRRS > KHF—EFRMEEET > a2 EHIRH
RIS o [FERPHEA | BEEEH HHERE e R MBS R R THEE
BRETETIRERENNE » FREEZEEDEMASRE - NEEER] S
T EPHEIEFE D RTEE AR ESS  sE R BRI ENTE ~ s MR 7T A THER © Driscoll

(2002) RMEREZEMIMNERS B85 (—) SEIUEAMEBRER &R

(40 - 47 DR E - BERFEEEE - S1F2E - By - 588 - £
FERHEBE - (Z) HEESEEEE (4 BEEE - TREE - BHMESR)

2ty Walter Dick B Lou Carey 2 1996 {2 H & 2L B R B F M ER » 0] 223 Dick, W. & Carey, L.
(1996) -

" Jerrold E. Kemp (1971) EH2HRME ~ MAMAAVEE—hK :  (1977) fREJEERNE - dai=N0sE —Rk s (1985)
HIFR HAE M ~ ok B Eh=NnvEE =k -

“PIE 7RI : 3138 (plan) ~ Efti (implementation) ~ ZFfl (evaluation) ={EPFEE% o
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SRR - RAGHEREELR - (=) AP ArEERR (A - B
o~ LR~ WESFIRR ~ B2 F) B A AR AR o (1H) #EBURSEER
PORE R TARESRS - f 7 AIE S E B TR Z W] » Harriman (2004) JREE - iR
FiERTE FIRF AR prAR _EANI A mAYERE - H AR S ERAE AR o S E Ry, -
AT DUE BRAIRR A AR EUER R RIS & - @ 2 MRS ~ ZURIEE - 2
HIERL » 25 1 e EE I BIREELGH R ZERARE ~ SAERE R - MRS R
FHE ~ RIS FT R — S -

HEH ~ 2R (2003) 2 IR ERRAE AR 2 DU LR (G AU ERE ~ A8
PERURRIE ~ HEpME 2 e = MAIRE 25 - SO B E R YRR IR N R N B 2 IRAFRERY
SOy~ [EG  HIRRAIREIY % R ad ML m) ~ ISR R E - Fr AR 5 - TR
i 2 40 ¢ SEF] Word ~ PPT ~ PDF H#HSET » o] 2HERENZ » (HIN s LT -
FrLIBEEBE B AR « AEITERERE S 7 E 2R =] - 40 : e-mail ~ &
TAR SR (Bulletin Board System » BBS) - {H [ f5 [l 5 14 B B @) 14 52 BR7> ¢ il
FIARE - SEEMENZ GG T WA AE R BB - OB D a2 IR RRRE - B
axE T EARR R EAEES S - N Rl DL 2 IR A B2 AR R 8 ihEE - B8R
ZE SR BT R EER - HHRREFHRAR  BEFFEERSERELSUERE
HIEIE » 2 HBES -

EERENE > S5 R EHLL 2 BREERET ERE - sleEiR 22 ani 2 1Em K
AMERAENS - B2EE TS A e mEE - NEEEEME - (HAgEE
BN MR - Eim e P E AR - XCAERE S - BULERE TR - 83
AT B B R BN R AR T - H AN SR AT R LS - BRI E
HRRERE - BRI > 2B ER -

B2 BUSBOHERE

— ~ HBEEN
Moore Fil Kearsley (1996) f2HBUALE2 74 BLERFE AR B R HUA [FIFERS - FZERET
WA —ERERENRETE - ARESHBERGTE - BREEFRIEHERF A
HFSERY o REBCERIBIE AR - N R REREAT B A HFIBERRT - AR AR
FEaRETE RIS - (NI > fEE LIE BB S - 1R I B B BR b rp 22
& ME B frg TLHSEANRE
(—) BUERETHURET] « (EaxGTRRIENY - BURE EILEMAIER [FRFF ] -
PR AR ER T & BB A B A AL BE ARG (who)  ~ fOAPTRE LA 8 1T 280 S RE R (I &
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J7 (what) ~ fFI{AIF & ERREEE - B AUREERITHRFREACE EA] (when) » fKH
BREFN A - e IR e B E BT - ZPRREEE - AR R A
(7] (B SRS

(=) BMwcBRyee )T - MENEBEMBEEM - A8 SEREEE - BIR
2 % IRBEE - BT AR ESEEITPIET ~ duE B S s o

(=) AREHREEST - B BE T RANES  EEkBEEEEMAEE
HETTRIFARMAE B - RS DRV REEMETR R SR - LA BATAAR - AL
BRHEER R 28R - SEHENEEREEHERIER WREE B - REH
BEETEAMAREEH - gl S S B TR fE R B AL RE B H AR

(I9) 1TEIRIFERIREST « THEMIESRSF [ B S TEIRIB n > 1TEIATE
HoBEBRNER] <EFe] (GLPE 2005 :20) - BETEIFENRR - HE
FURPRE > AR EE » nTEIRHME IS EEE) - BERBETTEE T AL -

(1) PERRAEERES) « B EBRE R HERSEE NI - Eff LEEES - EIT
ol BRI E RS > B REEEE RAVACHT - AUl SO B 5
AR = HELE - A — (8 DB R B B A SR AR

—~ ZE2RA
HEMERE R LA S e B (KRS - BERE) - THREE -~ i b
AREREREH o WS HEEFE LA E R - 2R o RENEL LA ERF R
B HE - Mg b (REBEEFABE ~ N~ B > MFEE LEER - mHH
BHHEETEEETHE - (FE2F X 2HBE (HEF > 2001 ; B - 2003 ;
Preece, Rogers & Sharp, 2003) » PR FEHERFHI » BFARATT -
(—) BEEBHBIHRET
LERET SRR RE - WERE B = A A AL S A 2 AR -
2R REGET S - FEE EE IR -
3R R A - BUEEE R IITE -
4 EEBEEER  EEEEERENEE - EITAGHE -
SAEBANEEZEIETE - 5l HEE2E B -
6. 2275 W B I RS - (HA BRI 5 o
(=) Z2EHIET
12 HIAR ERAE 1 -
2. HRE S E A R EE, > WA FEGRE At R -
3EOEETE ~ BARZR5EmEE -
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(=) [T
LE B85 F ARG TR A
2. [ E R R BB O o
3. o] B R B AR S BIAG T R0 1) [ E

= HBRE

E5 o MRS REARTEH I AR B2 > SR ~ B - H0BE  HERSE
FTEEEITHE © BAE » BB TR —EBUIRRBGESER R EN - B %
TLALHIBER T 1% » McClintock (1999) B2 FRRHUE SRS R It BB & 2 iR R 22
BRI RIEB L B Ay (AR AR - R SR B A A A A ) BT T 58 Bl 2
& o it (McClintock, 1999: 125) &t = [ £RFE ~ ffTa8 ~ [AJREAR S RLE 22 6 A AL
BIFRR AN EEAFEE) - | i [ELRIL BTN ERSE » EEAN TERSE
WL EWNE > EITRIIRAES - AR EF B -

ZET A AEARRIIE— RS > S2EFRFNEEE - FHEZENERAEE
BIAEEK - i@ B e EEh = RANFAVE R (Driscoll, 2000) o SEFE T [ H
AREE | (At IrHBEEEHECAA - EILHARL - A TR TokBE] - &
ZUEME AR CRrRlak) AR - KSEE B BRl Lk - LEETES -

(AP JEARME) — B X BB 2 A A RBERE > REREZME R
BRAFEE  REME  REATH SHETE  BEKRBERFELSF L H
L&y HYERZARABEARERGRD FE > IVEAITIRF T A
FEMAE ) TR BAZ s AR ROERN T AERETON ~ B~ 26131
AR %% % o (McClintock, 1999: 87)

U RS B2 A U T RAGETTRIERAVEUS ~ 704 ~ RS - AATAE
AR SRR B S B I R 5 - (ERE RS ELE E I - B iR ]
R~ PSS ~ SCRAITIE ~ R2EEREE ~ S1EERR ~ IR nTRE ~ FAMERETE - HEERUR
SCHRS SIS o W > HATERE [collaboration | /2 [1[F ] » HE#EE [A1E)
AT o 15 R R A2 AR 2 B E AT - £ @8 - iifE » T
TEE#EILB FAT » AHEFHEAI R SER o TH1E]  (cooperation) EIEEEIEHHY
8 NLL3 TEERIREH - S SRt - £  —EEET - BEARER
—HRHILAE S S R

& BETEEFTE M 2L R - (EHR B H R SR - i
FEHMLAEHREST - FEEBROTIE ~ BEAIGERE - FERIR A ~ EERGR ~ MRE - 7
Bilie ~ (B2 1T8) b METTEURBEARRAR o [NIL > B E A FRUSeE - BAEE



o MAGH R

@O0

RER ~ SISDBBERIE - RS R ARUS AL SN IR - HTROL R » A
B S B R 5

th - #55m

— B2 BRI
LCEEE S IPNE LN IL Ll

BRAFHAEFRALGER o AMEM R TACOPTA A 28R BAHE R,
3B R AT VUAMEAT B B AT M B 3R A AT — A o R HAT S BB 6938
o AMIERAGE EBMGIESME > HAS AT XN ERFodlk - RRLY ~ &
HERA SN BOBA - R XGRS b ERIRTIL S8 P - &
BABRKKBOGIER o AMEMSEERBBERE—FTH 35~ 2& - BA
Pk~ B3R — e AR R B B TR o AR 2 B B A LRI
B s B o BEHBUATIHFTNER  REZHBERLFT MM o
(McClintock, 1999 )

B4 I n] LUE Z18 B8 B EROCS BRI & BRI D BN -~ MR ENR
o BBPE AR S REE o YRS AREE 2N - DU ERy v - B
REREMZEREE FENLE) - [ - EEFESPUHFBIRH B E A Eim TA (4]
a0 3G Fi&aE PDA) BARUESS - £ FH LA MSN G a5 H# mail 2
BE > BEFHREAMAE— > [ ZH0EE] Tl [ HBIEEE ] FrauUR -

NE S P » B S Z RO L R RIEGRET RS - B0 (Blog) Bdif
FEFL (Wikipedia) 4% H Web 2.0 £ 2 & Web 3.0 fUFA i » 258 % A 0] DL By b 7E
s B F A - SRFEIATEAIE o a2 (8 AR RS 22T TR 7 R - B AE
LN TV R ARBBAL B EE IS - CIOG8ERFIR UL A EE S R
T o MEABL - FEEFIRIREHIIEE R B - (E5E 2 An]DIZEd » RN
BRI A — 0 [ ZIEEERS ] TR -

SRS FIB] 720 KR A < JHALRY Wil B2 - HA et — 81T
BN AL R R SRR TSR - PR OCRUR ~ BIERR S o DR AT E A Y ) 1 B R
MBS - SRAEERE K LA R AP - @@ A e - BEHE » 28 HS
M EHEEEREER - ZVRE » ASHREE -

B REAEEIE - MAEREMRSRAEC T - BB JHE 2 s E A
HAGETAEERNEA - EME R ESEARRIRIIRE - Wt BERER
EHMAEMMLIE I - BRI LR EERE - FERE ~ HEuE - BB ~ A=
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ol £ A (e 22 AR TS A > GRERTE 38 A4 1 B0 M PRV IRE [ B 22 R vp o

1916 4F » ZEE A T 5% (Massachusat Institute Technology » MIT) FE& 4,500
ZEEBITERMEERZE " (Media Lab) > FEEAEGHHRENNLE - BIURIE ZREE
B FTERHR S o B9 2 a7 —ERHETE A TR EEEE - Gz DL
S HATTERERR B2 R R R SRR E MR e » e BT RESE -
Steward Brand 7+ (MIT LS E%E5=) (The media lab: Inventing the future at MIT) (5
Ji7FEE > 1999) {2 - MIT BER3E S = Al AFE£4+7 A Nicholas Negroponte £/ »
Pl (B EAA RS B R B - I B2 € 2 EFIRER A ERGE - g [R]
Al HER LG EEG EE G| FTA U o Jean Marc Cote 55 — - THACHiAG AR H
FHIE G - BERERERRE AT K (BAERIERIEE PR » A = R ETIE
MERAEHKEAMIFRE -

— - BIUBRBHIRREE
ST B A R W o AE TR EEM R LR E NE o BB
axa o MEREEAE (SRR (Standard Operation Procedure » SOP) - BEHRSE
B2 U A RER R TR SRSt - e A A BIEEHA/ES) (Creative Thinking
Proficiency » CTP) K35 o ZUHE HARAFH LR (LAY TRUE SR KAl
£ TR ERAEEIIEANIEEST o B S - 2HTAAIENFRE AR RFMIT
HREER=E > BFENESHGARE - A28 - G5 - EEREHIEL - i
HUER L TR » FE R REL TR R PR R 2T 7E A SR T 5 - B R A BT IR
&~ BIEANEME - Bte] Al > BENE A EERFEANEE > eEts —HAE
% Al e (CEF TR [HiE] - SEEMEEIERSEE T » S
BEEH KRR » sRERMGGHIEER -
Rt - BRFSHEES e (LRFIR » HIGRERIEZ IR [ EARH ] B [ E%ET

T o B SGE P EEEEAEAE Fr o Norman (1998) 1£ (EEHLEE)

(The design of everyday things) —&HiRE] : [ RAUFFARIERET » A RARKEMBE
FUERERF o | —(B I RIEES: - R B 2 HIERETT © irHIRRETEE
SIEE A F ZIR T - SO EE R R E - A B8 - BERs] - B EE 2
st - BAENEARBEIAES LF - WEEERAGKRT) - BURRETHER - wi
NFEEIRE S A UM EE S BUE S & @RI IBE KR ~ IE « 2 R
BE LIRS E N - fEHES ~ ERNESR M S rIITI TG M,
P ST TN S RE L TR EERN [ 58] - sIERBEEEE

“MIT Media Lab » ZEHIE E G522 http://www.media.mit.edu/ o
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FIURREE o [RIBRHY » SOOI ZREE Y H B0 S B3 B 28 A 1 B I PR R » R AE
B IMERRITHIERET ~ RRIEERET ~ =51 8% > BN EEBE - 258N
w - BERBE eREEREEEES [d40F] -

[o] & Jean Marc Cote (UTH S » FHIRIA B ZEMEGETE [EXE&] ~ THHE
BEME L&) | (URREG o BRI DL — B8 —1E 77 XN Eimfa ~ R 2L - BEREEFH
RS RIEE - AlE DR O EIREH] o R » —+—HAEEERE - @KL - BIE
b~ @ L BB BB B E FACER [ =1k - M B BhEEE VI8
AR R M L) (anytime, anywhere) 4 H 8722785 QI E L@ E AT (right
time, right place) o Z(ElMVE EER A AR ERE JEAS - RESMTCBUAT 225 RO RERS ~ oK
B8~ BHIE i E T o BT H B EREEERET 0 TR E L IR e » Al
BB MIETGE R EEE - A ErHAIBA I EE B R - BT
AT -

SE R

H777F () (1999) o S.Brand & - MIT IEHGEERE - &b : R TER -
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Course Modules and Course Evaluation for
Instructional Design in Higher Education

Mei-Mei Wu'
Abstract

ICT and e-learning are now the most interested subject in higher education, especially for on-
line education. To earn a online diploma becomes a global trend. Literature and research in
the domain of the instruction of design largely include teaching and learning theories, the in-
struction of design standards and operation processes, teaching and learning support from the
institutes. However, not every higher education institute opts for online teaching and learning
support. Hence, teachers’ knowledge and skills for online education are acquired mostly by
means of conferences (seminars) or personal contacts. Aware of this fact, the Ministry of
Education is now offering professional development programs in enhancing online teaching
competencies. This paper is a report of the course design and course evaluation for faculty

development in Taiwan. Recommendations from the faculty participants are also analyzed.

Keywords: e-learning instruction design, course module, course evaluation, faculty develop-

ment, academic development
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The Strategies of Incorporating E-learning
with the Instruction of College Students'
Critical Thinking

Yu-Chu Yeh"

Abstract

Critical thinking is a prerequisite for the citizens and professionals in the 21st century. It is
therefore regarded as a required ability for college students. Nowadays, e-learning is greatly
advocated in higher education and, in fact, college students use e-learning frequently.
E-learning makes the ideals of "learning everywhere" and "learning at anytime" possible; it
also provides many opportunities for interactions and discussions. Moreover, it encourages
multiple-perspective, self-paced, and self-directed learning. The greatest challenge for impro-
ving critical-thinking ability in the traditional classroom has been the inadequacy of time and
space for interactions and discussions. The development of e-learning, accordingly, provides
a great vehicle for an effective instruction of critical thinking. Owing to the importance and
the feasibility of employing e-leaning to improve college students' critical-thinking ability, the
author tries to propose 9 strategies for integrating e-learning with the instruction of critical
thinking, hoping that these strategies may be helpful for those who intend to improve college

students' critical-thinking ability.

Keywords: critical thinking, e-learning, teaching strategies

“Yu-Chu Yeh, Professor, Institute of Teacher Education, National Chengchi University
E-mail: ycyeh@nccu.edu.tw
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® EfNIERH A MmIUHIAKGE

® B 5 LA B A FES]

o GBI ~ AR - EEMETEIE CrIEHEE -

o E—H MR CCEH -

® GEA KU ELEAMISE H B 7S R 75 o 2 (B B R K

o EAEE E B RAT AT -

o FHIHCHEARARE - HRFHELH#E (NEEHRTLER) » BEEGTIISH
BAHEEREENIERPOESE -

BRIARIE - fEE I Paul & Elder (2001: 22-35) o

5]

2 - BUSBHIRBFISE

— BB HRAAR
B ER 2R ) — R A P AR B S B AR SR TR A — SR B - i EHT
A B AR A LR ] Je 22 ] ERVIRS] - (SR B EECSCRA R - N _EAIBRE R
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AT SERCE OEEEHF NS S RN > AR EENER - |
AR RE RS IEN - n] IR S BB S B AR & T EmMARRE 2
HIF T i EmE » Wit - BAIEE TS E - A B AR EZ a0 B
B (RS ~ ZIHIEE - 2002)

AT EB B E I EE - 1 HERNE R GBEF KRR ZR g G
AFE o AR ] DR B 0 B = R (SEfE Rk - 2007) -
—) ZHlFE (participants) : HfHEEEF BEZAT o

W% (content) : MEFTE(NTEREE AR BN -
£ %% (Learning Management System > LMS) : & &F e EEN
fR B - BETEE) - iim - R - 2P B EEEINEE

N
N 0
| I

(

(

(=
BEEE > L
z

o g

R » AT (8 B AR T BUERAE 05 H0 TR 20 — @ & 1Y 22 88 B R WEREHR
B BB LU f E R THR L A BB -

TR ER A (VAR > B2 E & RP sFE AP HIRIESERAE (web-based
courseware) ~ HARKZHS (teaching or learning materials) ~ #gu5E& 5 (internet-based or
web-based resources or websites) ~ B{i/ 227 (e-learning) ~ HIE&E)IIFE (web-based tra-
ining) ~ BIEEF (information communication technology » ICT) B%& AR AZL
£ (integrated technology into instruction) : SR » I EBEEZR I LAEEL 0 EEKL
AABMEEACHERENC - BESESEE - AIRHM - 8R03E ~ B EER -
EHEEHE - BIFPEE (Really Simple Syndication » RSS) ~ E#EE A - Bl [FA2
FEESE (TRATR » 2006) o

FRFEAMFERZE BB S - AP RE R EE F RN - B2EE
mJDIEPEE CHUEERR ~ B CReEEMNEN ~ e CEEEE - 121t
FeoPHIES AR A B (BRE#E > 1998 ¢ Rossman, 1999) o BRE#H (1998) F5H -
AP EE RS M ENAEM N EMENG R —EEHEZIRER - —#
= JERS S MR R B BE TSR (electric discussion board/forum) 2T 5 &
BB R BRI RERY (0] FE -t S 1R/ NVHET B bR — (il & e 14 Bl
F{EMERI T (Rossman, 1999) o

AR AR EHRMN T BB EEENAN SRR E SR > JE
WA~ BET ~ BE - BTS2 BERE > 58 REATIREE < T B OUEE o $REUE S
AR NN B2 N E BGEREERET E A IE > nR IR 2R R IUE - B
SRFJEE (physical sciences) ~ BEEREEHAERIE (health sciences) ~ fH&F}E2 (social scien-
ces) ~ AapflEE (life sciences) ; ERIEIRAIKZE HNMEREIRE ~ g A+~
BlisE (TRATIR > 2006) o 0] BRI E2E Ozt ER -
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~ - BISBHEE
Rich (2001) 2HE(I2EEA T A IEFHE
(—) LIPS AR (web-based) : ‘& n]BERFREHIIEAIPERERES FHETT o
(=) BEEH=E (avirtualclassroom) : HZEEIIREEEZ2EGK S OH)
e WAimelEEERENRE -
(=) EA(LERE (personalized curricula) : 235 YT {CqE A A3 SRR o
(M4) ZITHIEE R (various learning experiences) : PRI R /G 1R)E
NP FEHE ERE 5 S A B EEE o o] 1Rl ) B B B R B o
(1) nJTHIEAIFSSR (measurable results) : DUAERS 50 0 & B R 6T 0 3T B
22 BLR Y BEL A0 85 I A SR A o
IRIBHE RIS 2 E B R B g KFHBE A 2001 FF-+ — HE R M EmEe% - 5
BHEHE EARBMIEE NS EESET > DR EENRER A » BRI 2E
HrlLL [EBEn] 8% ] (learning everywhere) & [WfRFn]Z27 | (learning every-
time) o A RKREAACEEVIRELEES NIRE (AEMEBEEHEIE
B > 2001) :
(—) mJEMEHHA (reusable) : ERHF A L > HEEREME TR ELMEHA -
(=) BJHUTR (accessible) : mJP@EHFHE A1 A AE (] & F #h 2 AR EUS HE RS U &2
NZ ©
(=) BIF;A (durable) : {ERYRSHMT A B BE AT 2 F5 » MRS HUM B R %
HAAEIER » AR A R A= -
(P9) ®JEF] (interoperable) : #ARZEM nJ{EAFIMIF & LHHEAE ~ BIFE ~ 2
T~ BB o
(f1) 0] (adaptable) : {5 I E & BE 7 AT $2 (M8 & S o8 14 R ARG RS 22 25 2
7 o
(75) BJE#E (affordable) : FriRfLfYE23E ERIR K A 2 5 E i & A8
nJEER -
EERBE T - BARFBARNEER D » A - BEEeEE245 DEGEEEA
ARIAIR o TEBAIEEIREE T > BN DR 2 E EEIE IR o T B R B
FIRIRRSG] o teot » B B2 uh a2 AR i 1m % e L2238 77 2000 E B A IR -

- BB BRAMHBE R
BTSRRI A IR CBME S S AR - [/
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It BHFEREHAEFBEE AR ARG o DUNEIR H— LR B S R
B BRI RIT R AERPI R EGE TN o

— - REWHBENGE - ESOEKISFIEE

TERER (2003) FREALPIEHEAIEE SR B RS LA EH MBI AR ~ B
RELYT s SR R 2 B HEP) B B FE iR E R B 7 1Y #°8 - Bailin ~ Case -
Coombs ] Daniels (1999) fEHRFET RHA  #T RITEFZEERRFHER (operational
knowledge) K¢ ¥ #t P = £ FAE & 09 R GRS B B ar B A0 - 55 35 At 4 < Halpern

(1997) thfs LA BE ZmEMPEHFER B RFRFEE - MRE# A EFLE

NERAWERFEFIEAITE [Em] o MR EHPIRZH AR N R R
FEEFZE] (willingnesstoplan) ~ 8 3H (flexibility) ~ EX%} (persistence) ~ FEEHIR
& IFE (willingness to self-correct) ~ {7 H F A& (being mindful) ~ FH K3, (con-
sensus-seeking) ~ /O EMEM: (concern for accuracy) ~ B G EIE A FTiE (trying
creative approaches) ~ HE (%t E % (deliberately using multiple modes of thou-
ght) ~ ffEFRFFAMITYREE (maintaining an openattitude) o 0] RIZFH RSP HHE
Tz B > #PVEHE AR E R » AR 2 -

BEAE > a5 KER > R AT 22 28 Rl AP B B2 A 98 (400 Ellis, 2001; Carmen
& Kurubacak, 2002; Nelson & Oliver, 2004; Mackinnon, 2006) % ¢ [ #L2) B % B 17 |
HIEERE - BUDIE THAIEZ AR ] (IEHP EF AR ) 2Rt
AR PIEERE ST o R RN D AR B2 AR g L B2 A L ) B A B RN ER 0ER AT ~
HAEFER IS E ~ DU P RS R EEERHGE T o 78 s n] 22 ) Halpern

(1998) Fyt A = 17 R fE #iR5 LUK, Paul B Elder f4L ) 5 B L Gm 5 B R, > i

ERENEERAREE T > IR KRB RP B ZRE IR RN - [EEFR0IE
E A2 > Paul B Elder (2001) FZf% RAr 0PI B F v /AERE A -+ IEE R AR A
JIEHEHR R R DI R A GRFTE  (intellectual traits) o

R - BOE 22 A A 15 LA G A HE B 35 7 AR AT - JEE A EEH
ELRCNHIRTIREAEISR o LA > 4 Paul Bd Elder (2001) RYHEA] 5 2228 AR B AR 2K
E o EERERREERN [BExEHE] - AR MEGEENESEE - #HAE
BZ mUEGE ~ BT E AP OARME BRI E R o [’ RGBS 2E
AL P B (U 2R e SR B B2 AR (e L P S G ~ I B = 7 AR T > JTRE
BE M B B R EEVE EEN R AP RS iR -
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— - EA NEE2E) H2R0

EEIR (2005 - 2006) £ —fEFRIIRTEE » A8 B8 22 28 Rl HHL P JE 5 BRI 58
HEEER o G (IR B B S S T R e R T BT RO R ERE ST - T H
1A 89% » B AEA 9T% B HE £ BB L IE & E R B R B R
RGBS EHPI EFEE IR HE - A E RN [HEE LS - sk
1 Pk THifb A& ] o Mortera-Gutierrez (2006) th#8E f =R E S HL A L2
FUmse = DI B AP B ACHET TR - 1 52 2= RS T ¥ T 2802 LSt - Osguthorpe
F1 Graham (2003) 32 fefil & ARERELENEE N [{EE#EE ] (blended learning)
B E B RATRUR -

ZORTATE - BEREE (EHEIEFPEER) A28 (Rich,2001) - 41#E
GHE A ALERIE B % T R A HE BT o 5 RE H B A A T B I BRI LUK & - JERE
PROLERL W 2 U B R GRVER B N RE S8 A SR T R A P A RS UR -
SR > BLER|REERTERUR - AT w8 (£ BUAL R 28 BEEe Y T ) T A2 S — (1
MRS + IR AR o 185 & o AT AR B R ER B R B AR A A 5
G TR o 4SS BB B G TR B SR v

= [ERBEERE2BE

Marzano 55 A $2 HH#LAPIEZ 1/ KRB BE « &I EL (concept formation)
JERIEIE R (principle formation) ~ FHf# (comprehension) ~ fEj@EERE (problem sol-
ving) ~ AT (decision making) ~ fiff3% (research) ~ %< (composition) []5Hz# ik

(oral discourse) (5[ H Bailin et al., 1999) - Brookfield (1987) HIJZZ &4 E %R
EEEREEERS - PR PG ~ G ERRNTREMIR T ek S Pk R
B P B R E AR - B NAE RN E R E CAE R E TS
SEAEH (6 F BB RR RIRY - P BE DR RaR N C A > MR ae — P - & —1H
NEFERRAVE R - fh/ itk G R mieR—madme [E] EFSAEFETL > B
GG EGM R RRIARRTTE > T8 —REEL -

Halpern (1997) i@t » #tAIEH W RAEREIGHE PR RE ~ T2t ~ 3
HRIREFE A PURREE ~ AR HIR RS - B BB S > HUP B H R AR H ] RE R
FIRERE o bt HEAIEE MG Re—fE (M ] (social practice) (Atkinson,
1997) » CHEBCERPAET R ENREER o Wit > A EFE—FEEEE L
TEE R IR TS RERRE ) - MIREE mEEE 1L (problem-based learnigm » PBL) G52
BEEMAELERE (ll-structured) FIEERNREEES (Simons, Klein, & Brush, 2004)
TERREE [n] B2 AN AR > 22 B IR/ N H I 81 55 T8 R I s R e A 3
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P AT AR I RE - L E A 022 Bl 3 S0 R R 2 ] B 2 R RE I RE 5 52 AH B AT ~ 12
TR (1 F DL P RE R 457 (Ochoa & Gottschall, 2004) o (Rt » [ @EE m) 22
BB EE R AP EFRETIHIESE -

TRENEE G & PBLACRIN S » #F 29t #E (3EEEK » 2006 : DaRosa, OSullivan,
Younger & Deterding, 2001; Kamin, C., OSullivan, P., Deterding, R. & Younger, M., 2003;
DeRoche, 2006; Semerci, N., 2006; Tiwari, A., Lai, P., So, M. & Yuen, K., 2006) #£IH 5l Z%
e E R B AR DA S E A EHZ T o G40 > Semerci (2006) iR EE
) E2 22 A B 1) BT A 3 12 B e S B2 AR P SRR ) S R AU 8 > R SR B S
[ 2 EE A BUATHIRUCR o Rtk - ZETn] R’ R E S B2 E ARG T 3 S
WENIT A > EFRAEMREEZGIFE - SHEEENESETEREE - 7
FAAR - BT - AL EER] 0 RIRFEDKREBA B AFAE ~ LITHiEr KR - g -
A —E%E  FEE—E R FHE N DB RERR - T B IRAVIAIRE S B RE ST -

[0 - EFRHR EETmAR

Johnson FI Johnson (1987) f5i » MAIEFEFFETE [F15m ] FIEEE FEAL
B FERRE L I 2238 B R 2R A (R (0 22 20 i ] = g B DU R 3R 22 AR (U L 1 BB e
17 o Eggen fl1Kauchak (2001) HiZ3% » aCE BhE24 5% R H LA 8% > HETw /A=
—{HBERHN S S LU nd et £ it imIEERGA o Hif7E# (Varnhagen & Digdon,
2002; Greenlaw & DeLoach, 2003) s » MRS EEE HHUE FRfamAs & 1S IFE
BHERE S M B IhRE - n] DU EHL A E S - BN B IFRES] > BUBHLA
REHE R —TERT R - [ > ZEERER (2005 - 2006) FIRFFEH IR » BRATH
R A IE R PR AR e R (e E P B F B IR R IE R B EREE - MH
SR - SEMNG GRreiRtt EEEEE c MEEC TN EZE BB E S
HERL P FEF BT HTRE ST ¢« ACHEGAR ¢ FBIE ~ MR EAIREE - At o HAR TR
G 87%(122 B 1 R/ IMHET BRGE T /IMEIEZERE 3R » IRBERE [ I H
FREgfue 2R ] 5 TRl EEFESENER ~ F¥] 5 [gE0=EA - fHARE - 2
Az (BEERER > 2006) o

I FEHEA EEH RS T - IR S B Z2E N - BEHEE N E-E W
DI E A S m i IR B B T Em i ey - GEERAEPR T2 [ER] ~ [ER ] 1RE
R AL 0 JTREE YRS ARAE T R BT A o BLIFIANMERE B2 2 (U IRr ] B 22 1]
T RE R AR LA TR T M AT R U o LA o INHET ERARE E 2/ NH T
FTEm IS AT AR By - — 7w ]/ NE B B 7R/ MERT SR BT A P ARG T Em I R
BiEEEER > 77 AIE R INER A BCE IR LR » 38D DU T A 5
IRE P O IRE (R B BUSEE AN RS Z B AE A -
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- BREBRRE

TEERER (2006) DUEEATHEN RS RAIVIFTEEIL - P 2 B8 30 A pk 22 2 At
AHEPE S B A B H A R R R S 2 B TR - T R Ty E E T
FmEAEEE o Steele (2001) F5i - &id A ERERE - B2EEH 0] LURKE ~ B0 s0H @ It
ZTERREES - DU A EFRAVEEE - Sabau (1999) iR : JEFRIZEMEEEEE R —K
FEG - BB BT ~ AT B DU AT 2238 T RE 5 2 e H 23
(AL ~ LB EEE R E - HEEE R ER TN REEH - ERIE
BB A B R E AR

Jack Mezirow G2 HEPIAI S f& (critical reflection) 2% B HEA(ZE SHIHET (cri-
tique)  —f{E AAYEREE (assumption) &S E#(E AAEERAIELACRE ~ TR EUAITE
FERATRATIRAL - Wit > B E CHBEVMEENRRSIEREREEZE# AR B C
BRI REGE EUE & » B8 E IR (518 Randall, 2001) ° #F %458 (Titone
Sherman ~ Palmer, 1998; Collier, 1999) 1 #$3H iz F8EE /) S #E BHZE R BRI B FERE 1) »
1M 3g 3 5 P B (self-awareness) G EE7 (mindful learning) £5&5:H K E E

(Collier, 1999; Trapnell & Campbell, 1999 ; Tillema, 2000) - Titone & A (1998) 5

fa T [EEE] et REBENEEZENERUTE - Wit KEAIEERARLA]
BEHE ] [F RS SR D3 e e R D Eyscigm [R5 olas | B [ Hammes] o
DR T KRB A3 B AL P B Z6E ) B R B i Rt -

N RERESBEE

(R = B TFRHEC | BRIFIPIRFEHAVEESFE (Paul & Elder, 2001) -
fR#%Bandura (1986) [UEL - MHZMVEISREE nELLEZEE HEEE) - L4
Bastiaens f{] Martens (2000) f5H! » B 52 G ER TS 4 S8 SR AHPERIRE H At A AU REE ]
MIE% - REEHEM AR - 7R > DU R AR —EAE - FEELER (2006)
Rt et gl - AT S EETE Ll AREREE A MERIESR - RERBEERS - &
BRI NEEEC Bt A ARRRZ BN 5 R e BERE f A\ 8 R AURE B 2R HE P
% LIS s il - ot - 22835 th S e RR B R280 = BLi R A28 Y (BB L /T
Bt N\ O D ERBIREELR - 2 FRANEE -

R - B E G B 5 R E B RR e 2 o ZAm o] SRS AR R HLAE A
B/ MEIERBAC BB B 5 £ TR EE o ERERERE M MHEROTESE - BB IR
& FETRIMESR S T — W B A A R AR RE BB AU R i - SRR o DIRTER E B i
o] DN ERE ~ 25 ARIIESE - RS - o] DIUEE - BB O’
TESEAN 28T - RUREDRIEER ~ 2 — M RIERITELR -
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T ERBRAEE

A0 R E Z B R E R R SIS G mRY - KK 90 FERTr S5t A B taiR
BB - IaWhrg Z2he I BER I - TR R R A2 B B A B HRE AR
Jiid o CERA B S S AR T gE DUk BB A S FriRae - fifgH - fE %
HEEh > B2 HEEIN B AER) ABh B - T B bR S
HIRER T % » HAEHREEIRRESS - HRREESEC - (BAEEEBEF - BESEAHA
R )T B K PRBR 20 {n] ek o0 22 A8 76 A IERERY T T8 > [RIIRF SO g it g sth R il
i (5] BBRAER ~ R_EE - 2005) -

R E [ 2B IS E P B MG %071E (Kamin et al., 2003; DeRoche, 2006;
Semerci, 2006; Tiwari etal.,2006) - H PBL & LI{EZ fZEE (Dreyfus & Dreyfus, 1986;
Lee & Kim, 2005) -« E{HfFE (FEERER > 2006) thFEH > DUEEH % AN PBL
A BRI B B 22 REGER AT 2 A Bl RS & ~ gEql LIS Bl
BER ~ HEEVE - ARG LU IR A ERES o [’} R 2E AR R
FEHIBEEF - n[IRIEIRE SIS A R =GR - DRI AP 5

N~ BICiBBSBAENEN
%138 (Lave & Wenger, 1991; Moller, 1998; Woolley & Ludwig-Hardman, 2000 )
e BB R R B A B AR ~ PR B2 E R ~ A BRI B E R
PRRU R A - B2 4R (learning community ) FEFERESBIALEE B L AHACH
DS HoAE N BRI RS2 HUEREE (Woolley & Ludwig-Hardman, 2000) o (K1t » fEE&
BERA R RIS R RIS LUE T FHIEE (shared creation) B ;=
4 (shared understanding) -
MRS /R EEE RGN N RS (Woolley & Ludwig-Hardman, 2000) -
(—) RFFEEEANE LA GRS T - RIS
(Z) EEEHFRERVIMEBEAE » AT A AAHE LT —ME A EE
AR
(=) BBhEEEN L EAEAGEMEEE > AR ANSEEER O
A -
(M9) RIS E 7 EH OB AEE < e -
(f1) EBRTTE LN ENE - R L AEE ~ DUECE 52 R TVER &GS »
BEERAENEE TR -
T ol g 22 28 A B O RS (R B B G DL TS B LA 5 HIGE ~ & m) BLRE T 1Y
B o n] RIS B2 AR AR N A S HIER A EN ~ P S a2 R L
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PIEE RIS EAS IE P EEREE - Collison ~ Elbaum ~ Haavind #{] Tinker (2000 )
ARl B 2B R T E RS - R EER - MERR M : FRRE
HHHEAN O ESFELAE B B2 0E » I/ MHBE 155 EREE (small learner-facilitate discussion
group) ° FERER (2006) thiZ2Z((EEEHE HE2EARHE ROVEBIG#R Fatim ~ METE
FaE - GTFARERR ~ EEERET SR o Witk - o] Ry E@ ERA
HAL P RS W -

N~ BNERR RS ITICHVB NI

EMAER K Z AR W — G R ER - R LT e - N
I HCER TR R ] B2 R R - BV R LB — KA (Z208#k > 2007) -
EEREEEARMEE (CHSIFAPEE) RET > nJLURRE CRIGETIFE
R ARREA - MBI IR TR RAF AU IR (BEE - 1998
Rossman, 1999) = #Rf » AEIEFFBAFBALAL - min] LUES] RAFRIRUAIERZE R « H
PR A R E B AR B BURT Al (BRE 98 - 1998) o

AP ZZR M S - H AR EM HIRRET a0 AR 7 Ry g i 58 = 1L )
BHEHBREIEEA ~ fAEF AT ~ DA B IR EREERBES) - i
s B 2 S A R B R BIART Am Bk o W - EE LRI EAEE (make
sense) HBEEALTEAEERAS O - G HR S EEE R RENEE - Wit - FRUL
B S IRAERE T - HUEfn] St e —SL R B SR ml B A Rk B Y R - METTAR LR
A » PRI ERE A DUE B NERY T 2B 1T R B S Rl A R am AV EA < Atk - A
BRERIFEERE RS EENRE - LEEEAAM E 2Tt ~ HEENEARSEEHIIFRK -

MREE R R ENBEE LR -

th - #55®

{5 g 3 FE o P - E R IS R AR SRR R E S
e IIREST - IR LA AR e B2 A B A ERRAE /T » #4401 Romanish (1986) Ffi S :
HAEA AMELHRENITER) - R SRR KR SRR TT » Z RITHBER -

BB G S F| BT 0 — A o R G EBE B AL > T R R R BT AT 8
RHE I BREEL o R —AATRETRGZHE AL > L L2H T S
Fo TAE » bR GKE| B TS o B AR AR AR 2 B U e A e 3k A 359 A
FOAR s —R BARRBEEF LI o (5] 8 F R 2007)

AUJREE » MR ENE B E - MECHREZ R S2E 177 B TR A
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RE > HRARREGEEAGEAE IR S ARAIBESE o LOh - BRI A RS R -
(EFHEMAE L3 [ A ATEERYIERS]  (missionimpossible) 3#p% [nJREAIIEFS] -
IR 7% JEE FH BT 22 75 RE AT SOURR (R ER TE A ~ TSR RNGR A A - ST s BE {18 A\ b B 5
BRSBTS BB R - Wik - FHRES A BN RS EE - EERMALIPEH
FUET > BB S RS FIREA - M550 5 B 18 ARG R AL
FHEZREEREHF T o (FE P SORERR T B 2 A P BB AN BRI T B R AR
BTN SR BRI A BUR R ) \FEECR NS - B (—) SREMPIES AR -
EREFINEE « (Z) B NEASEE] B8 (=) ERAMES W SEE
& (W) ZAER ERSaR - () S BHRE - OF) RIEEESEEE

(£) EREZEEEREE - OV BUERSEEREYL 0 L) MERAERS
TLALRIBNL S © 7 i LE RIS RELR (A D IR T BB AP FE =5 BE ) & U A T Y
2% o

SE 3R

BILHBINAE R (2007) - GALATENSE A EEHF 0] (91 —93) - 2007 £ 3
H 26 H » H{H http://www.edunet.taipei.gov.tw/public/public.asp? SEL=223

BERNBHALFTEZRES (2007) - (@NREHEESOERE - 20074E6 H 14 H »
HY & http://homepage.ntu.edu.tw/~cge/project/index_individual.htm

PAREE (20077 H20 H) o WAL TR T OV « B2OEREAE NEERAIGNE 2 RS
ST » BT - 61-63 -

BREFE (1998) o MEESIHEFAREE « BRI - BOEWIEEMN > 6 (1) - 2027 -

BT (2006) © BIRIBAF N - 2007 £ 3 H 26 H » BLH http://www.elearn.org.tw/
epark/download/elearning.htm

RIS T] (2007 -7 H 20 H) ° HiNet 222 e 3@ - RaEHE T > BERT > 21 -

AE AR TR B g (2001) - FHE AR EAEBIZ B & R EB R 90 4
12 H it S gk - 2007 6 H 6 H » BUH http://140.111.1.192/moecc/ii7205/dp/
overviews/college init.htm

IHHERELEBSBE O (2007) o BOWHEREE /T - 2007 426 H 14 H » HUH http:/
/140.114.40.209/course/index.htm

BRAEIS ~ sRFE (20055 12 H 19 H) ° B3 > ZRE - R3EMT] » 943 5 128-143 -

HEEIR (2003) o FEEESLFIEF - HLEEER - ST - B2 - T £

% B (AF) o MEOME (5345388) o AL ¢ 08 -
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EERER (2005) o HEREER A RBEES A R RE BHE THIR AT B AL P85 BUReE 1z
geat (12) o ATHEE SRR R E g HE (NSC93-2520-S-004-002) - 54k -
B B R ERT & R E 0 o

TEETR (2006) o HER%EE P Al BB RS & RRE BT TH R Bt 7 85 BRae 1.2
gk (22) < ATHGERARBIEREZ A EEHE (NSC94-2520-8-004-001) - HIkH ¢
[B] L BUG RERTE .0 o

ZIFRE (2006) o FEBEIFRENEREBOE o 2007 43 H 26 H » HUH http://www.elearn.
org.tw/epark/download/elearning.htm

IR, (2007) o ¥Ei% e-learning Bl SCORM {E#E - 2007 4£ 10 H 1 H » HLH http://
www.iii.org.tw/[Cmagzine/cs 276/cs 276 3.htm

FEAEE ~ =R (FF)  (2002) © R.C.Schank # - T3 TOP1 #f LEEH % - &1t
i ZEARRE - W e
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A Case Study on the Effects of the Big-six
Skills Web-based Learning Environment
for Undergraduate Students

Yin Ou Yang" Pi-Chuan Li~

Abstract

The purposes of this study were to develop a web-based learning environment based on
the Big-Six Skills Model and to use it to enhance the information problem-solving skills,
critical thinking disposition and critical thinking ability of undergraduate students. The
subjects of our study were 22 juniors and seniors. The experimental period was 8 weeks.
This study took questionnaires and conducted interviews to collect the data. The import-
ant findings were as follows: (a)Students have enhanced their information problem-solv-
ing skills thanks to their participation in this experiment. (b)Students developed higher
critical thinking disposition during the learning process. (c)Students have enhanced their
critical thinking ability thanks to they participation in this experiment, especially in the
skills of inference and interpretation. (d)For the Big-Six Skills of web-based learning
environment, the discussion function is needed to focus on more practical issues, in-

cluding online tutoring skills, online learning community, and so on.
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An Empirical Study of Applying Electronic
Portfolios in a Technology Course for
Pre-service Teachers

Ya-Fung Chang’
Abstract

In order to enable pre-service teachers to develop their technology competencies continuously
while they are still in school, this study implements the technology integration of electronic
portfolios with the course on Computers and Instruction. In addition, a special website and
other resources are provided as facilitators. Questionnaires about the problems encountered
by participants during portfolios development, as well as about the use rates and benefits of
the website and other resources are distributed to participants at the midterm and final ses-
sions. At the same time, relating opinions and suggestions are collected. The results indicate
that the most difficult task identified by most of participants is "the provision of evidence"
while the least difficult is "peer communication and interaction." The most frequently used
as well as the most beneficial resource is "the example section" of the web site. Furthermore,
the least frequently used as well as the least beneficial resource is "the message board." On
the whole, the subjects expect more resources and propose a team work. At the end, recom-
mendations are provided for the improvement of the web site, the example section, the ways

of portfolios development, as well as further research.

Keywords: electronic portfolio, technology course, technology competency, pre-service tea-

cher, teacher education
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On the Relationship Between Information
Literacy and the Teachers' Awareness of

School Effectiveness of Taiwan's Primary
School

Chen-Nung Yen’

Abstract

This paper aims to explore the situation and to analyze the relationship between Taiwan's pri-
mary teachers' information literacy and their awareness of school effectiveness. The findings
are as follows(a) A fine situation is found among primary school teachers, with a good infor-
mation literacy and a well awareness of school effectiveness; (b) There is a significant differ-
ence of information literacy among teachers of different in-service period and positions, de-
gree and school type; (c) There is a significant difference of awareness among primary school
teacher of different in-service period and positions about school's effectiveness; (d) There is a
positive relationship between primary school teacher's information literacy and the awareness
of'school's effectiveness. Based on these findings, the authors suggest a promotion of primary
school teacher's information literacy and an awareness of school's effectiveness by means of
a continuous effort of constructing an ideal informational teaching environment, making a

learning style organization, creating academic groups and setting the teaching resource center.

Keywords: primary school teachers, literacy, information literacy, awareness of school

effectiveness
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On the Policy and Development of the
Information and Communication
Technology Education for Taoyuan County
Junior High and Elementary Schools

Ming-Wen Chang" Chin-Yung Chuang™
Abstract

In the informational society, a successful teaching strongly depends on teacher's informational
equipment, and their capacity of using information and communication technology(ICT) be-
comes crucial. The proficiency of ICT must be built from early schooling, therefore, teachers
ought integrate ICT competence within educational instruction Taiwan's internationalization
can be possible if it develops the ICT competence in education. Aware of this fact, Taoyuan
County is paying much attention to invest ICT, and develop it. To argue for ICT, first, this
study expounds "the importance of ICT education". It will take Taoyuan County an as the
subject of our study. It consists of five factors: " basic infrastructure"”, " the development of
teacher's information proficiency", "multiple digital-learning resources", " student's informa-
tion capability”, and "e-administration and elimination of digital gaps". I do believe that this

study could provide a valuable argument pro an education of ICT.

Keywords:information literacy, ICT(information and communication technology), junior

high school and elementary school, education policy
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