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EHIREARE - B0 - EiEEEe I ER
oo IR E TR A RE TR
RIS EEE BGHUE #2 #  IAIL A] DAAE
o H s B (E@E)
M BER A2 H E R T 568 BOw Fr ik R A
7 B R A P ZEGRRYEE. - 5O A
g b E AR ~ BB EE AT

Atk N\ B R N\ FFRERE ) - 128 6
B E RSP A REATZ B (=
2014) - HEERERERLESERZ
HEEET —BREIFEK - T Bl ayH]
[ - IeAh - fERZ BRI SRR EHVET
F A 2 B R R B 2 2 3 SE JRRGHUE Y B
frEdsERe )] - LA H A2 DA
PR BREGE A RE K 2
A ERAZ IAETT A -

\_/ B [FEETEE M . Enme

KSZEIERAE

-HM'IBZJ?'.‘!'

i

eebas 1 LEE ]
i-4RcHANER
1edaLTe

B
184 topik

§ - ARHEATPHERS  RETRGIAbR-RR T URARTRELERRAIE)

eSS e EARE LIS e LTI RETERRRT LRI LN, ET 08 Ead L PESR 1Egs]
!

an
A

Bud i AN ERRE RAMARARNTAtRERARAER - RRABA SASRARATHSREARG

(=

APEETERMNE

MEA - AMAMEEREHES - ARAMELAN RANERLS
L LT R LA L L

AcAmARLS AR AR AN
d-deuANEcoBEnnSinmean

BRNEREAE

IREEAE

B 6 BILREEEARKETAR

A E BRI AR e - B AT
THIEEBER MEENARHES - &
5 B AR SRR A
EECCT ~ DU AR RS -« (EEI 2
fiE (hotspot) ~ fE|ZF R EGAH & BRI »
FAZSve i g 5 5 - 5L HARE S AL B0 B i 7
EHFCEE B AR A BB R EE - 8
FEHIB AR 2 2 DARR AR S R E < AR
HIET LR 8 52 18 2 HE B2 80 35 1Y B RS
TERFEAESTIES » SiEERAIREEE

HEARBRESR) - DRI 5 2R -
1B T OHT B9 1F 25 B8 B 2 (F
REEMIREE L - [ 7 B DB G
& ARET I R B R S R BE S B
B (BAHRE ~ BRGKZ » 2011b) » FEIGHE
farh > EH RS2 HRE Y S e e 23
BhE R E o 2 HELAREEEHE
REBE S - LRFETHSREEGEE
ol il 251 5 7 e 2 i S o i 21 B (] S ME
DARF & HH A2 8 B S R =R B SHJgK



RIERZ R

FEROBIER

& 7 ke B (FE R ARSI ER GRS T

g1 5 B FE A (AT AR B8 =7 I & IR
ENREGT R —ENRIG 58 - BIE
SR PR S R RE AU F 0 7 =Nl Bl il 2
¥ —JtEt 4 (dichotomous scoring)
118 3L B B 2 i S e R AL~ (BB E
FHECE S E R E S - HREFEAS S
F&E AR EH 2L st

( polytomous scoring ) e

T~ IR I T g A TS B
e B B AR AT

7% 1 2 BRI AL 0 B e B Y o 2 ) E
AR e S S A U £ T -
e SN — T o FEUT 2 R B AN [A) RE AL S AT
REq A BRI B 0 (5 &~ JUE B gy
TR P 2R AT E AR S (B L850 2E
FEHH E AR AN B FLAES
BRI B BRBER » J AT T

R [ B 5 R g 0 T 2 B B AT o
WHIEREAER - B0 fEBILET
(R H It 2 AL - Al E &

fE FHEE N FEHE & (item response theory,
IRT) - [A IRT YRR (R 2 R Eh &L
T - gk 2 SRR RE 7 /K HERY A2 00 1
B SEEWEEERZ BT -
IR » (BB A S FijfEE E A
REE B R AEHNEERE - ORKE
I ey B8 4% 37 1 B a0 LR gk 2E 2 ER
7E #H K FE 15 = (testlet response model )
( Wainer, Bradlow, & Du, 2000; Wang &
Wilson, 2005) - B4/ & 2% I 20 BF 09 {F
E G S B R AR o OF R — R SR ER D Ae
47 18 2 (partial credit miodel ) ( Master,
1982) AT o H B IR EE
R RE B B E A - AR AR
EREFEZMERIEERRERI - "I6E
T2 EF B T ENZRNZE - KIA]
DLER FH 2% 1 17 #5220 ( many-facet model )
(Linacre & Wright, 1993 ) - &5 & B
a7 BN [E] B (F BCRE i [m) R AN A & A
XA ETHT -
H B Y R B =0 3 )
B - EREREERIEI T » wEBIEEK
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HIEHRE (B W R IRT B0 — R R
Fo) T o B E RSN
Rf - BT & RYRHE B B E R T
B R E N ERIRE ) A BRI ZZ L FE 2
HE0 - R A PR FH 26 1) A RE S e
f& , (Mckinley & Reckase, 1983; Hattie,
1981; Adams, Wilson & Wang, 1997 ) &%
R AR A A E T A - WA RERR
R R AR EHEE MR - [RItZ
AN o R RE B AT & B S SRR E iR R 2
o8 H #t 7 B TR T - thpB PR R AR IR
B (linear logistic test model, LLTM )
(Fischer, 1973) ZKH#EFT 7347 - DL T @A
FRREHEHE S R E )T -

PEMEEE BN ERRRUE - &8
H 155 B 5 FH B 3% fr A RHUL R 1 A= R -
B & 2 RE st n A & AT AT
R ARHYRE T < KRILL - BEEH BV PLE M
& D E I B TR 2L (predict validity )
HYE R -

EH O B2 R E S B E
B AN A AR R - R E AT AR EE]
e OEE 2R S LR ER
A H AT - B ER B AL 5
= S AR B A7 = [ e SEE 1T LT R
HAB MBI ik Z BRI -
ERIIEL - E HiTE A A 3% A0 B X e 1Y 52 2
TETE— SRR AR -

RN TS B ENNE -
wE H R SRS R A B B ARy A BT
7H H Bt AEE S H A7 A H O AT
HITEEE - HFr g [ ZREE ROEm G
T2 BRI EERE ST - A - BFEEE
I 05 BN E A IR R E
B O ' 255 R T PR o oo e A IF - A 68
HIREA AT REE o BRI ERIE R -

B A LR B i U 25 7 =N B B A T
B EHAE - A rEE RO & H 2l HYRE
FEFHAER R » I « B EAZ
HEM T EERERES] - B TREIRE
TR DL HR A B T R 2 DA AT T =
YT 2 2 AR AR AR AR R
G H B LA B R R EE =
&l 5 Bl 6 iy (&P A E R4
T R R H A B H AT RE D I i R 5
EOPTE=

2153 BRI E R A F YRR -
e H R ZotEt 4y - RIBCHE &8R- T
215 WIERE S R = RS T 04 B
Rasch =, (Rasch, 1986 ) - 2PL f& =5k
3PL f& ={ (Birnbaum, 1968; Lord, 1952)
HF-BEHEHEHRBZITE R AEEG
£ H 3F 2 &= R & = (rating scale model,
RSM ) (Andrich, 1978) 8% (345 73 1
7 (partial credit model, PCM ) ( Masters,
1982) -

x 1 BB EREHARKAEENERANTE

IEFEIRNER
BIEE RIERIEE RIERUE
EREAEAERE
STREE J
HE J J
M v
EiRE J v
IRBIER v
EERIERT J
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1. s H A

Z By H Y E s E R AR AT
HE - MR REEYE - mEETE
NRFE - ZREE - RIEE - &l
FE CAERBREFNHEBRABTEALAR
B FREENER - BIRAEEARRE TN
5% (Chen, Hsu, Huang, Li, Chen, Yang &
Yeh, 2013) - HigHig—EEZESELS
FHIRE T EL (G B RE S Al i A AR SUE
SR HIRE JI g L FRE -
2 BB LA B RE 1Y

GRERCREBEEARZE NN
REALE R AN SR 2 P - {ERF R AL 1
i HREH R EHEREEHE 4
EEARZBEH  RLFEE HEAER
HITESE | R RERERS - 5 R A R
ARSI REARE - FIILEAR
FIESE A EM - HHRFEE BT
ey - MIFEERGE - FIHRHER &R
HYE E - Rk Ph w5 R = R A RE
HIFIMES RGBSR - Ok T REEE
A EE SE e BT R B Bl SR - AIEER A
Al DESTE IS E Bt BV R S ERE A
AR B R U2 IEE (cluster true-

false item ) FRFEZEA - 41[E] 6 7w -

TEEFEE T - s S Z BT
BEHRENERERERES - BT #RZ
FIHAMRE SR T8 - R EEREREE
HIRERY o MR AE T - F T (0
iR BRAE S AT H O AR TE Y
HIERES] - NILGEEPEDEEIER
BTGRP E GG B EERE
W ALE Foi H IR R (BRI EFIR
R 72 R = DA E MR R B E 5
AR - IR BRI 0 b T RERE TSI
sHEAML - REET RS - KR
FHEA SR E - SEEBEEET
1 3l AN o AR 18 3 O 2B T B LR A R
HFTFEHEE R -

TERERE AL T - Ry T P = BRI RL
& BB A S FBENT R &
EREEMREE - fla0: EEaER
BRI N EIR A @ EE REM
ERFZELSRALFETE RAE G
Fr{Eksdtt - RERRRZ B L TRAEERE
3 R R R A7 M AT R RE R R » fEME
FAE - RO R REL BT R
HEE - B S R R e -
PR b 5% 10 B (5 P K B2 A A AR 1 v L B
AR DA A2 HIE HEE A
Mg BHIERER -

BIRET 3 50 R B I B A L
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R NEEEE N EEIE '
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K2 BMERBAEARBURTEMCHEDERE CHEREE

BERENRAE

EEE R B Al
R &
PR a3
OEiRE &

ot s pid] E2E
EERET BRI
AR ZIat o

3 ERHER

th o RERH OO RO - o H Y

:’é‘z R TRERF & L ESOAEEEAS MRS - HEERIIEETHI B
% BELZIuEt i T2 BB PR 2 otEt K - FE(hETRE JI IR AR FH i AH A =RY
%E% S REAH S E B S ETT 0 A (Wang &  FERH SR 40 Bl HH 2K - i S8 5 52 I & BE
é% Wilson, 2005) - &R} 2 Fy 2012 £ 11 J{EILEGEETIEHETAVREHERE (Wang &
= HZE20134F 6 HaZEETHEEIFAE  Wilson, 2005) - fERFa]DIEH - AR
— BB 1049 (L REBAEFENIE - 3R FBR > ERFREENRBETEENE
& FI R B [EEEL T (Non-equivalent  #HA® SRR - SR HIR R B EH
% group with variable anchor test, NEVAT ) HEEEHEEEIEE - S e EEIFERED
i (Chen, Kuo & Sung, 2011) - £ 3 KK FHrl—EZItitE - AIEMHRCGR A
o BARAZRAE LT o EMNR TR - R3IGERIIEHENRENRSE
: JERF T ITAE R - RPBERTFENGTE  BIFEER O RIEHSER TR -

Y HE T 5 4 SR B R R SOR A R A

* 3 REAEARBARCZITHDHEERBRANDITER

REAE 1 =EfH 2 =8 3 *EfH 4
EAREELH BN o o2 = o2 ol
1YY Yaviy v Taxviy
BEarE 0.21 0.35 0.91 0.86
EE N 0.27 0.66 0.56 0.42
ARFR 027 0.41 0.45 114
woER 0.47 0.59 0.46 0.84 0.92
EREE 0.40 0.87 0.31 117
RlIFT4RE 0.36 0.36 0.92 0.92
RIREARR 0.19 0.29 0.64 0.39
FIREARR 0.19 0.29 0.64 0.39
LE#ER 0.37 0.36 0.75 0.64
BB 0.15 0.08 0.05 1.12 3.42

EMFRE (recode) g 17 0.18 0.10 0.33 0.98
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SRR 2 R A CIEEE - BEThEERiE
(ST MR ~ Rl (M
BEREET ~ o) -~ oLmiEE (O
) e GEEBA - HE25)
NG R U e e M S AN EE =1
53 BB INERRIET ~ THEEEIHT » NEREME -
KB~ ZITThee  SEME R - B A E
M ER[Em 1
2. EEE NS B E R

BB NS AL A1 ) Y0 B g R R S5 P T
AIFRVYFTR PG - BB
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FAR R #5200 A — e AAE
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WEERE AT EE W] (BE R ER > 2004; Amabile,
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3. EFEHIER
BTG s ESEE - 28
TEE e K% tet 43 7K B2 B ER H
% ERETTZ Z Tt o KT 434
G {58 A A T R2 B =0 (structure equation
model ) (Joreskog & Sorbom, 1993) 7
HETEAHEER VSRR - ZHE R
217 LR - WiiafEA R T2 HiE
HIEF T TEIT 2R - H2 8O this R alE 7
Fir o HA * RRZEZEC t e HE
FERENE (p<0.05) - RALEFEIZEES
Ol EEE AT DUE - e
HHEEEEE (0.03=1-0.97) - HAZEBE
BIH B R ERE K (1=0.20
p>0.05) » FRIRZIGITHIEREAE -
FEEER A EIhEE - RIHEZEIRAE
AT DAIER - 0 " R RRTE
IR Z A0 G 1 T B AR B TH 2w B AN K
( 1=0.25>p>0.05) - {HIREELIEE
HUREAE " REER ) BEEEP ZHE
RSP - R E KT am H AT o FH 1
R ke T R, B
PRI L PR B 5% FE AR OF A 2 (U R 1 V8 1 A2
TH o PO Ry DML, o BDERGLETSY
HEREX ST RER  FEFES e
Z A HEARRO0S  HtipESEERSE
RE (p<0.05) - BREALEES A2 H
SR - ERBEUIEEER - Tk

AT ) BT ERENE T ZhREANHET
BT ZITIRE ) WIS A B 2
B BEUR LA A E R o0 fRr AT RE & A4
T R e R A R PR L R R A
FY R TEFE AR P Rk B Ry 50T AT LR E
MR AR Al A PR — TR - MER TR
HREE ) BT ZoToheE, -

fErnBRR R AR - B B2 IR
BERBIEZZHE «» H45 > HER
ERE - (HHENMMERE AL v 280
G BEIHAL « 28UZhE - Bt R
Wtz R o TR 2 B EHE <0.2 2
v SefTibR - HAl o (T DARE -

iR CEATEEERARL
AR - ERAT A DVEH - SHEEAT S
FETRIRE AN AR > B0 - ARAMRR
BITHR 0.5~0.95 Zf# - RGEEEHE
FEI A RS 3 > GFI » AGFI ~ NFI ~ IFI %8
BT FEHEIE B/ MR 0.90 » DUR & B4 TH 1Y
EEEAEE - B aRAFF2 0
Kl & 2% - BT LMBEL - Aih5E
IREE Bl tfr - R RIS R 2 B IR B IR
R > AR AE R L BRI R
PN = - RBREREBEIGERZE
e L BPT 52 B ¢ 5 B o A R M ARG R AR 2
(VBAE H BIH B E R HEIR R )
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& 8 Fir7w o $E FERE BT 43 B ke it 5 43 HY 0
EEAFAUEH - A H &&= AIE
FAMEHERE  SEFASEEZ 1
HEARRKR 05 Bt EFHEENENRE
(p<0.05) - {EAEKHL—RYHI EFEE
HOHIE R BT 0.5 - HIRAIFZE 5 LA
R Rt RTS8 R EWE(E
ERNFBEERENER  ARFE
nagEE o ERIRISR AR = 2R -

A ERREAKE - fIEREZ
"DhREELRE  HEDSES TERHME L W
70 B R EGE 0.90 - BN I R AE T DU
BlERh T ERME s MELERIEZ T Al
i HaldEpksn T Al E ) AU ER
FREUE 0.93 » BUR LR T DURFEE
Ratz TR o BEREIEZ TR
b, WaLER S, T EIHTE ) BIEAE
2 (0.23) ~ (HEEBSRT TERE ) H

HARMPE (-037) - Br " ERE L
FRAALER S TAETE ) o (HEREE
BlERh TERM, - TEILEEEEA
RO T RIETE AR B R
RGBT B X Al TR N R R TR 2K
TR RS R R R -
R ZEATFGEER R R
FiR « (€22 5 HalDUEH - SEEARG
FEFEIEARBRERF S 20K » filan « ==t
ZHZAFMEE I 0.5~0.95 ZfH » &
7 {E 8 H LB/ NA 3 0 GFL ~ AGFI »
NFI ~ IFT 2R 157 & B 51 B KR 0.90
% o BN A AR F R E R AR
FERF o BEAR T gt | BAER Al
Wit ) R BOREREE - (BIRBEE AR
W7 (23 - 2011) - BT EEARE
o HAE "M bR, AIERTERE L
HHEEERE  NHEIREERR TR -

x5 MIERAERKREAZEXTEEER

BRARFEEER IR AR
ERBEREER BREENREER = =
SEENEBREERS Fa =
KB
RE&E 05-0.95 TRE =
B UAR EIEIE X 2 REREE 251.92 (P=0.0000) 96.26 (P=0.0002)
x 2 HEE <3 251.92/76=3.31 2 (96.26/47=2.04)
GFI 5% >0.9 0.86 = (094)
AGFI>0.9 0.77 0.89
RMSEA<0.05 0.11 0.065
RMR/SRMR<0.05 0.092 0.071
Q-plot BEDMARE >45 = =
NFI>0.9 0.83 5 (0.90)
IFI1>0.9 0.87 = (094)
NHF1>0.9 0.82 = (092)
BARNERE ERIEBMEE >05 FiS FEHE
BIEZIETERE 505 & =
HEHN2BENERE % RERE (1 EHAR)
BIEIRRRE/NR 3.84 % =




VY ~ il

AN FEES A E RER L

» 1l 2% # Parshall Efl Harmes (2007)
FAY 93 268 e i 23 05 36 IR T AR AR STE BN R Y B
“(TIZIHJ% A4 o DUH RT&E R A H
FE2KFE - B LA A R 2 -
B HE TSGR - B2l DU
A EMIEE R R H BT E
fem VHE TERUE -

IR+ EERE LA B RE A (2 e B~
FYNET R THE - W EZEEHrY
RIEFHGL M E B ERE - IE A2
RERINETT R - KWIL - A B R B E A
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127&Year=2011
b (2011)
BB
BEERERE (2004) -
PRER ~ BiEnd - ERBEEE ﬁiﬁﬁ%‘
BAHERE RS S
PRfE = (2008)
= WS
PRAEE (2011)

ERME AR -

radbe +H -

PHZ RIS 7B 3E fR B AT
RHEAE ~ BiAHEE (2008) -

° %fc%g@ HMI::@ PERBERIFE R © A MIRT #8502 ERCE L -
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IRT By (B4R -
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PR ~ BEkZ (2011)

WadE - 54k +H -
BiHE (2014) -
FEEES  MRER(G ~ BAREL (2009) -

EEBAI SR E RIS & (TWELF 2009) -

B LR B AR R T -
° fERIR S E SR R

° [ BE BN (F RR I LRI B HO T 8 LR RT 52 © 2011 /OERE SR B ER 1f
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SORHE SRR it 7R 5 SRt b 2 B

SRR
BN PR AR SRR R B RS AT SR ATRIFIR
EEZR

BN R R AR R BRI AT T PT

—HiE

" gt (inquiry) J2 AR E
HEWLFEKL - XEBFENEEEE
( National Research Council ) £2000 48
fify " EBIBI R P2 E R ;. (National
Science Education Standards ; NSES)
san TR ) B REEE L (NRC,
2000) - HEFRIHIR T T PRSEELE R R
BHEGUE - FEREFES| ) (Inquiry
and National Science Education Standards:
A Guide for Teaching and Learning) — &
RERIE A R E R E R 225
M BE ESAERE LT FRr#E RN
"RIEHTHKE ) FIEK "TRERF
EAS R R BRI E) - AR
FERARY RO FRELF RE - & BB B E
18 IKIREIE R BT Bl e - &
FH 22 501 35 B 157 e fift R el - BT 1 B
HREEAE AR - AT R (R
BB ) o AR - FERREIRY T 97 B R
/NN —EREME ) ST H AR
ETERH R AR EAE SRR T H
R TR R E LI B (R Y
TrRAEST - AT ~ VEEEE A
A5 T BB e f HIREBARE LI - o
HER TRIEHERKE ) E T ERFNE
NAE—EFRIBE | 1R "85 ) i RE
WE P2 ZE B0 - (B2 B AR
BB BB MEEZAT B Abd-El-Khalick %

B (2004) fL[EFER T —FHE 2R
geE] o~ YN~ BRE - DLEd] s A
IR B EE R EE T ERSE  fERE
B Py E A A Y B EE A H AR SO i
Fe T RUR A FRB HY AR /N R R ER B &
ELMEARE R AT R sRA 22
A HIFE S FR LR A RE T - MIEEtE
FreR - AR EEB = M2t
HE DB AT E R A R ERFERGE - |
( Abd-El-Khalick et al., 2004 ) - It >
HEANRIHEE RMICENS - WA
A BRNEEZRITEEST » FRlEET
"BEERTE ) WRES) > 2 —EEEA
{EFBENRIEEE e BRI RRE -
MiFZRIHEEIEN "HERE
(science fair ) E7ERHEHE i HE RAY
"B BEEE) (HIA  E=R
& » 1999; Bell et al., 2005; Abd-El-Khalick
etal,2004) - "RIZBRE  {FEHIHKE
TERNWFF 2 B Z & 172 HF (Bencze &
Bowen, 2009) - FEFFEHERKEHH
/NERTAEZELE A - EN T RERRE
{EMa BB AR 2 H 2B - SRR3R
RIEZESE AR EEE KI5 E R
BIEER o MIEEESE - PIEZATE RS
HE (HERIEREEENIEE ) EE
Hee B BEE HETHRAZEZE K
RHEZERATZ— (NRC, 2000) * #F%
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[ N SNEBE U R HFF 2 AR B2
BEET T B ) TEE - R
AT TR REEE ) AR
ZHIPKEL - H s E AR S HREZEH]
REFUANE - DAURIRRRE ~ EREL 7 BN R %
Nz (= PEfE - 1999; Anderson, 2002 )
s B2 A B S HIGE N B BYES 4 0 FHRE
SRR H RE A By RN RLER AT
BN RS S E EETIRIE (Justi
& Gilbert, 2002) - fb4h - FFZH/NER]
BHMB AT EE BT REE
RIE2R#RES (Windschitl, 2004) - 587
AEEEEL TRIEREREE ) RELE
{RFEHYEE BRI - 1 H A SR ST R ) 5
EMEEZAT " RURRIE B8R | BUEZER
R RIFARTZE DG (E R T PR -

o SRk

"B - B E AN A
FIAM - BEIRFEREE EEREEE H
B fF— L[R2 - R ERR
A NE T E 515, (Jonassen, Howland,
Moore & Marra, 2002 ) - [fi—EfEHET(E
F AR BB B R R E RS - i B R
MREHEENEFEEFEZ  ERHE &
g [E B FT R T3 - ST EAR B
HEZRE  UFFEZEREERGWER
PRA R phE R T
EREMEE ) o " BETEERRLE
TEHY 2t BE R B Ry — S [FIE & WY D
FirAE Rk - 2 ERE S s - B
FERBEAEEE LIRS - DLEERY
Fi I EETIRIE R B (B
2009 )

A - FEEE IR AR
MIFERHEOEAE " AT R ) R
A EER O E SR (2% @ R
#& (network ) =%t B (communities ) &
i A 0 il S 2 R i 2 — R Ay 7 =
.~ — (Pennel & Firestone, 1998; Sumsion
& Patterson, 2004 ) - FAHERS - o KR B
A 3 [F] B AR e BB R Amas e - A
Z o BRI R ERIRRE - AR &
WA S &S G T E R - FE I
ey =y  tanpSIE A it S i
(ERIMES - " MEsS2E e ) 8092 -
—REEESLRIRYEAR ~ RV B EL—2
HYERR » E R it 3 R — Y
N R8s 7 R w5 = R [k 2
FIL[E R E AR - WAl TS RIER S
ERE TG FIHE) - R — I
& M EGR RV ELEE (Rheingold,
2000; De Souza & Preece, 2004 ) - T #gE&
LR W] DUHCR A B A [ R SRS
B RS+ PR BB AT RE R HIE% Y
B EBE T - A RS S R AR
A8 - FIE LRI ERE - (I =k
BRI ABRAEGRE - EE L ER T
2 BB KB R % (Collins & Bielaczyc,
1997) - Hig RV Et iR 0t Tt B
[ E AT AT DUTE (AT A FSF 9 B A T ) St B
#7215 B (Shrivastava, 1999 ) - Flf
T SR R ) RIS E S AIRERY
AR o it R R B (THE A B B T B
EMtRy 22 P bL R - A8 B 2/’
AT DIEE o T 6 T P ZE AR BR T 0L
HNEREE - HrefEfE - i
WA G EH OEERRNERZERR -
sEhnEk B L FSERIR S - H AR T
B E(E R LEIRFIP T =0GEST - BTl



TR B RN A e TR FNRIL
Rk B AMTRE S 58 a8 M Y R 1R B CdE & Y
PR E TR (S=ERE - 2010)
"R ERE R R A 2R
B HZANEITH KR (Duncan-Howell,
2010) - A " MBS EE LR, B 2
B 1T T AIE& = o (knowledge
sharing) - " RIE%ITF , fEAVEE A EE
e LT TR T2 ot 7 R 38 (8B A HL Mt A AT
By (Lee, 2001) » AL —{& " HYE& 2
Bt B EE R R T AR R
xSt ) (online knowledge sharing

community ) °

Davenport £l Prusak (1998 ) #2Hi¥#f
TRIEk L HUES c WWHEBERET TER
(data) ~ " &E{l ; (information) ~ " #13% |
(knowledge) HY-NE] - " &EHL, FH5AYZE
—HEAEE R B - E R SR B R R
HEYFEREL ;. TEHR, SR
REEEZWER ; Tk, BIERE T
fefE LR e ~ EIH - KA - HERE
Bh o HER TR AT R EE S AR B
FeE 5 I R A AR A L A
4 AR E R T AT A 2RI o

T G AT AR B 1 4 f T N R AR
(Tacit) k. " SMEEFNEE 5 (Explicit) -
Hr TNRRAEE ) A S ETRE
EBRTEHAEERB G B
TERHIER R RE L —METE 5 1 " AN A
ko BIRTFHSCF e R F B A
i#% (Nonaka & Takeuchi, 1995) - Nonaka
& Takeuchi (1995) #&HIHIFRAVHERL LAl
SRS MR - BN T RIERIENE
( Spiral of knowledge) : (—) [ 3:[H

b, » 2K ERANERFNEE
(=) TANERMb L - FERYEME AR B/
R RN A B R AN AR 0 (=) T 45
& 0 FERYE AR B A4S & A R AR IR HY
ANEEHIFBOIG T BT R N, (1Y) T
Bk - RLEE R R NE R IR g
W L 2 RS Jrs N R R

1990 4 B 76 - KAl & Bl B} £ Ay =
EE " A E H , (knowledge
management ) 2 i G EH R - BT Z AR
AU A2 R BBl S 4y 3 T 1T RIS
FHRTEE) - REME NP EFHARE
B T E R o FEEEIHIEANE - O” Dell
& Grayson (1998) f5H > T HIFREH |
e rE RN - IR AL HIERAG T 2RI
& - DLE Bhpk B hIAE R B e AE
] DLBE - AH & P 30 BY BE 7 B2 5 AH 8 A1
BRI RS  HEEE S T M E
FAE 7= BE - T SGEF]
WK . 0 EE (O Dell & Grayson, 1998;
FRERTE » 2007 ) - Fil 22 Hep (R v o e 3%
& IR BT IS E ~ i /e
B2 o TEIE MALLBY R » ARk S AR
HEYZEE - WA S B - DUF
REGFS = - (FREERTRER S — -
—(EEES BB LRI A TERIAREE
0 3 HE B R B R I B A AR A T B
IRV = HERAERE M AR B (2 REK
HIE R R A - W E Rt s - B
EEM RN RIE R 2= EH
HHEI —E 50 Z IR E H &0 DL
g |AFFBNSE  EEEERES
S E R EE EE R -

" FF = ) f8HYE B FE R
& E RS A A —E TR 21
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] 5 5 #H 7% 7Y 75 B (Lee, 2001; Russell,
1996) - {EBGHEIIR L HEE S HIYA - &
R HEE - REALINEZ TS
PREY » (Rl - AEE ST 0T Ry » R
CAY RIS AR A S - AH A AR ~ $EHEY -
DL FE RIFAY A - AL HIER S =
IR R RS E YA

R E BB R T MRS R 5 it
B B E i E T T AERE
Z it (knowledge management systems;
KMSs) ( 4] 40 : Carroll et al., 2003 ) -
Mok TIRE " s FN k> Zkie o LT
HIEEE T By = T R KR O F it
B PRI e TR HETE
14 » Spector (2002 ) &t ff &0 3 E H# Y

AERETEAREETHE : (1) &
i (Communication) : FPABE{E A Kt

FERYERE REE S EIERY T A - filan -
email ~ 5@l - BERFREAAE  (2) B
i (Coordination) : FH AR E I FEE it
PTREER/METFR T B - filan - 4t
ZHE - (3) 1 (Collaboration) :
FHL R sk B 3 Z AL TAESCHE - P
e/ NEHEER TR - filan : THGE
e ARFIR) TAEZ2M - (4) #2278 (Control )
FH DL B B RS % SO LB 322 1 R #E AR HY
TH - fian : iRA R AHREEE TH - 1
A R SR i il P A (FPNGSIE - A
# (personal knowledge management )
AR EE PR HOAE T A 03 S =tk B R
{5 FH & B 1 (8N R0 38 B B 0 3 B
H o G40 - Tsui (2002) f2 HHYE A
mEHTEA: (1) #=T E (index/
search tools ) : FiE#E B B3R5 [TIRE » 2K
g EE - (2) Be#EETH
( meta-search tools ) : AJ D[] BE FI| A 2%

(EfEsmy [ TEHASE - (3) MHEE
%5 T E. (associative links ) : 3&3&#H 4L
BUSHEREIR - (4) BHIVE /&l D
T H (information capturing and sharing
tools) : AIRFEFHE Fral kBT U E
H e (5) BREEGLEE TH (concept/
mind mapping ) : FHAESGEAS N [FEEH -
G AT i B E A AE LA P SR R -
DA . (6) BB EH - 517
Ko ¥4 T H (e-mail management, analysis
and unified messaging ) : A FH DADAEZ Bl EL
EAERERM o (7) EBEHER LA
(voice recognition tools ) : 3ZiEEES T.H
BT B - BB R E EETE 2 /R R
(8) &1F A4 T B (collaboration and
synchronization tools ) : 3%tk T. B. 7] F§
PMEAERF 75 - (9) E2E T H (learning
tools) : FHLAEHBNEE = EE - INEERE

"E R A E A RE , (pedagogical
content knowledge; PCK ) HY & & 4t &
FH Shulman {F 1986 £ fir $& H » Shulman

(1986) f5HT " 2RI HIRE L 2 — TRl
EERANF AR TIERRI - KER
ZEN{E N ERyBfE - B —EDIER
FIFER B HERHYEEA L (transformation
of knowledge ) -+ H Bl % £ Ff 1 3% Bl —
RV B HIGH - RAEFF B iR E
Shulman HHf 52 £ % PCK FIBE & IR HHE
7% C 1 40 : Grossman, 1990; Magnusson,
Krajcik, & Borko, 1999; Cochran, DeRuiter,
& King, 1993) - #EARMFFEE FIHVE R
A se= A - AR 72 2 18R [A = PCK
e — el B (1] 2 B2 R A i R R 7 A ) R



% C 9 400 : Grossman, 1990; Magnusson,

Krajcik, & Borko, 1999) » H & ¥} A &

WP 546 M R B BE & T A B B A~ — » B

41 : Grossman (1990) 22 B PCK 2

DB RO AT ER 4 (subject matter

knowledge; SMK ) ~ ZEEHE, (Pedagogy

knowledge; PK) ~ F1 # & & B 51 &%
( Context knowledge; CK) Fit L [F] i &

i# 7 p B o T Cochran, DeRuiter, &

King (1993) HIf£H PCKg (pedagogical

content knowing ) - F8 B PCKg & ZX Hii

HIRAR I (pedagogy ) ~ E2RF A1

(subject matter knowledge ) - 224 Ki'H
( student characteristics ) EIEEZAIRIZRAE
(environmental context of learning ) HYJHf

HLTR
Il Magnusson % A (1999 ) B % |

SHETRIEZETRY PCK SE TR - LA

Grossman (1990) FY#iff 52 Fy 5= 5 S 1] 45

HRHEEZL AR PCK BYFHELY (components )

FIFE -

1. B E2 2 E2 Y 1a] (Orientation to teaching
science ) :
TRZETH N R ERIE N A ZE HIER
B - 58 CUTR AR 5 [ B 2 P A 2
ELURTE -+ 2T AR 2R HY A AT RE
& UM 2R N B R B A A - T
HRPEEEN A - B REEE A
HIZHEE -

2. H AR IR Y A1 5% (Knowledge of
science curricula ) :

BETHI R RAZ R FIF A Wi - [ FE
HNHAZEHERHEE (knowledge of
goals and objectives ) DL & ¥} £f & ¥}
B I 1 B i (knowledge of specific

curricular programs ) °

3. HR ARSI AR (Knowledge
of students’ understanding science ) :
T8 AT R H B B A R R E A
A T 7 SR AITE - AR R R A R
I 0 78 B fi o] 1 S 0 6% 1 B9 %0
% (knowledge of requirements for
learning ) DA Kz A % 52 AR 22 2 IRt i
H 413% (knowledge of areas of student
difficult) -

4. H AR FEE WY A1 5% (Knowledge of
assessment in science ) :

5 =& Bl 6E % (6 FH 8 & I BT & 5 1%

TRREEEENERNAE R D
FEERABNENR2E BF
HNEEEEIE M E AR
(knowledge of dimensions of science
learning to assess ) Eid #f jA 5 & /5 1%
B # 5% (knowledge of methods of
assessment ) ©

5. %R 2O SRS Y AT E% (knowledge of
instructional strategies ) :

A] 7 B E R R IE (knowledge
of subject-specific strategies ) F £f 7E
T RER AT (knowledge of topic-
specific strategies ) [ & - [ 4 &€ F
RE Y O RS R E E Ry $R
L (topic-specific representation )
M FF E £ 8 B9 15 &) (topic-specific
activities) -+ FfE FREAIREZRER T
{RAEER L2 - 2T R R &€ N A B
JRAZ TR R - /AL RS — (7
AERERE N EEH 2B R E
S BB FR 2 B T e B RS
Bl 72 B 0 DU B 22 4 R s 78
B GRS BN RIG ©
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" RE HIER > E kR BN BENE R
FHEE) - A - &8 " B A =
TEHF 5 PTRET] DAA RUE HE AT T B
JEEEE  MEERE  RMEBTHMARE
DU 2 m " BB TE ) HERER
R By T RS RIE > Enk e, o AL
ZNUIS L (IS GV Y 5E 585 NS na
B | (Teacher Science Fair Instruction
Knowledge Management System; TSFI-
KMS) - [ ZHTHY PCK — [F]# i Ry 2 2K
BT SE R AV E ZEHE1E (NSTA, 1998) -
PRIEL - ZREMETRS T RHRIRZE R 1y T 22
BEZERFNRE o BV R A SR P B8 1y T 2k
R RN Eat B G  HATE
TETT HI R e T B ) SR N R - AR
FH 4 B i B S 15 A BN O A B R ARE E
HINWEE LA EEKER T EE - H
B R 2 B 2Bt B 5 R IR B E
FEE T (knowledge management, KM )
B R AKER BT - RIBL - AW e BE 3 1Y
At E TEaR ET I RE & 1 ik A AR B
% #% T. B (knowledge management tools;
KM tools ) (Spector, 2002 ) i {f A %I
k& R M L B (personal knowledge
management tools; PKM tools)  ( Tsui,
2002) - BRAN - AHFZE ST E G E Y
AR IFa% 5T T ik B s 2 (community-

based ) Hil{# A F 3 (personal-based ) FH
FEEREE R A E— 2 o1 &
/INEFER R ¥ R TSFI-KMS Pt $2 £ /Y %11
wE TR A MM E R R R E
RO A R E TR -

=~ RFBH#E

AWFFE T ERT " AR R R
R G L o HEAYR SR RA Bk
Bl N EfRE S A I 70 S R IR AH R R -
P E &R Z AT RE S fa T 4 T HE TS
BHE DAYERE - 5 EFE AR T 1Y
HEEMGE - APPSO
1. Ry T e & B 51y k(52

BIE - PR T T DR E
Je P EME R0 ) MR EREC (A0
1) - i SEREEAHTE B Pl L
SEANGER] -

2. P thiiedt T HE T A DA RIETTH
ZERZER] - LA M A] DLUE 2 Y] st
TTimE & fE -

3. DAREEER ERYERERE ) Rl EmE Ry
e BB N IR S AR R 0 AT S
FIEZZEN " PRI HEE PCK | I TERET -

Teachers

€
$“°«\eé ! N
ce(.a'\‘ Community-based Knowledge Management !
50" o Y
o2 e =
S
@ Information Exchangeﬁi a §'|
@ 2
Z
i
1

|

I I ]
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User-based Knowledge Managen}ent ®
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r%%ﬁiﬁé@ﬁ@ﬂ%%ﬂJ + TEIRSE AR
AR | T RIRAESE A, TR
REHA VUM, ~ T EEEEE
(&l 2 By A 5% r%’&ﬁﬁﬂ%%%’ﬁﬂ?@é%?

PiE g ZRRATEE o FE T AT B
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HAtE " 28R "HEEE ) K& rfﬁﬂ
UREHE - #MuhE & n] DUEE R T
R RE - B i & 1T R A B & A
YRS > 3if HL A] DA 5t B 2 sh P T 1 7
ZEIME TG - Mg e D
BRI S DAURGHE G P B RHR AR SCE -
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I SRR

AHFFEBHEE Y T AR SRR
DEYE ) o AR EA
PROE AT ZERIH - AR AR L
[ IR E B T AT - 2 B B H Ak
R ] 6 By 284 £ > IR Hoop 102 {7
HENERME - o ETHEES
A B 2 B RS Ry 182 {73 » SRafi et il
A I T R W R 5 A 5 3 22 0 B =
AT - BBl R T AT O 0
KAHEARS R L - IRBETEA "2
AR S AN Enl BV o o TR
{ERT > Jean AAHEE HEAT S E K DL
Rl o A B R AT BRI B 2 T = B
By T EREBETR R E AR P
B REVNEETERETT R - B
VERGEE - & T REFR L K E Belal Ky
[ & AE B8 5L A SRR EET 6 A P 5
HIRCZ - FREITEE =05 A T RAEETAS
A - FERLERET T Bt - 2l /A
AL 10 735 H R EEE 0k 0 X #GE 30
KREAL - HEE A AN R E T
e Ut 8 B 1% T B - BB =i

FRAEHG S AR ICRCRI R TR K
T — 2 37 i U 46 B A 15 R0 B N R AT
RIESEE B ETE A A 1% A H B 2 T DL
BB TR BB/ R

Ry 1 W% fift B /N 5 Hil 5 TSFI-KMS 1Y
MEERME - ZHAEEERERE - R
et R (D 4 » HAZ —22% Phang
etal. (2009) i3 /Y R & K EHAL R A
BERAEHME ZHMERFEHERE  5—
R R RIS EE g T DAt AR T
Bl T DUE R0 ) B E B =TT B
2% » P LAGH 20T e R B R =
HERME - SHEREHERE - R
G R LHYER 73 HI[227% Phang et al. (2009 )
Pt B 2% 2 R+ 0 RF R 36 4K 1) /Y B T
T — S5 R A TH N 25 B R B R R A SR
A RE - ZHMEREHER : J5E
Ht (knowledge tracking fulfillment ) Ei jit:
H #) (social interactivity) 26 £ H
FATE ~ R 5 HTE (ease of use) ELSR#f
T 5 & (system reliability ) §f 26 2 5 H
e HIERE=EEEL (knowledge seeking/
contribution ) FRAHZE M FHER (205 1) -

x1 ABBETHEXRGEERR

Scale Items a Example
H#E= - J5Rt 3 0.92 REVEER "HMRREEA
HAZHETE ) REBERANE
o
SR 4 0.9 TR R BB ZALETF
&1 PREELAESHREIR
B o
ARAISEE 3 0.82 T AR R BB D Z BT
B RBENRLE -
HBEm 3 0.93 TR REENB D AT
B BB EERE -
HEEH) 3 0.92 T AR R B ZE BN ZL BT
& REsIThEs - TRIE TR
HitABuhpk BT EE) -
EEMS 16 0.95
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13004 N NS 5 e SRR DN 159 = < O
{ERER » FEE 22 Spector  (2000) FEH]
HOPHIE AR E T T H - R e 27K
HEPR TEE, > "W, -~ TETE,
THETRIERZE - M= 8 EE
BEEE4E (TFR2) » HREERE
F& (Cronbach’ salpha * a ) 435k 0.92 »
0.88 84 0.87 5 " DU A By 5 HIHRME
A2 Tsui (2002) Frfd HY 2 A
HFEEM TH  RAMR TR HH

R THEETE ) TEEAEETHE )
"HERRESS &S B E L
B TEFEGEZEHE T s
"WEREFTIHE,  TEEIA,
THEHZE  HEfERENERRES
2@ 3E 2B 4E 2B 3E
278 > H{EFE (Cronbach's alpha > «a ) 43
HE 0.85 ~0.88 ~0.88 ~0.91 ~0.93 ~ 0.87 »
0.79 » T RIEHIE E f 0.96 » R] R
MEH REFHIEE -

*2 ABEBETRTEEREERR

Items a Example
] B 4 0.92 AL EBBREENS A E M EKE -
1t
if A 4 0.88 AILUE B R B B LA R E S EAR_E R ERAIRSE -
I B 4 0.87 AL EHE K ET/NESFEREEIMERNTIE
XA e
B=ETH 2 0.85 ALEMERAABRRTETESRERENE -
EEANEETA 3 0.88 AILGETAE R LR RA B BRI B RIAERE R -

M B 2 0.88 A RUR MR A uE BN &R ©
E ERRE  ERN=E 4 0.91 AR ERERRNERNER -
‘ Ia
= BEFHHEE 2 2 0.93 ARG ERATBEIS R HARE (BES) -

wkES

WERRF TR 3 0.87 ALGERIREME EEITEREE -

BETA 2 0.79 AR EREAEAINEERE R

1135 E 7 1 B 050 A e 4 A B P
HII 2R TSFI-KMS A [A] £ 1 15 =AY {5
s 73 R VOB REIH © & =8 BE
Bt B R EROBRIMER A - BEEE AR
LA F R B g 2 E A =

o~ BFSERE R BE T A

FHER 3 EER IS A - BN R

TSFI-KMS F{E A AR A1 A R 1% SE9E
Ry 5.13 - HSEIEER AN EREIHE
3.5 RIS 5] - 2 BRI SRR B/ N
Po Ry » TSFI-KMS $f AN amte SR E
M AREEH A - Bbah - BI/NEET
¥ TSFI-KMS #Y HI1E 5 A 1 9 SE 8
Ry 5.1 S ENERAEERFISHE
3.5 0 JRENZ2 BAHE 5% B B /)N S e ]
= TSFI-KMS Ry #F LB R Z{H



[y o T B/NAETES iR TSFKS RUBE SRR FERYB/INAET S = A SRR 65 A TSFI-
ARG RSPIER 5.1 0 L > 28R KMS -

3K 3 TSFKS BHERITAHT
Mean S.D. Range
HMEERE 5.13 0.49 3-6
MEZAME 5.1 0.52 1-6
ELEP=V 5.1 0.54 2-6
Rl - ARIRIE SO Z AT HIE S - SR A

SEHETES " DUk B R E AR (E
fEst | PR ALY KM tools H 4% Rl A EE 1Y
SowR3 "HEE, ~ THE, > TE
{E J BSB89 5 R 5.32 ~ 5.06 ~ 5.32 >

wo iy A AT I BE Y KM tools 4§ fR #E I,
HliTEERHR AT H 2 RRE 2 A FHRY - 1
FERAGES TR EZRF - AT LASt ¥ TSFI-
KMS d T30, BYER - E T -

x4 THEANBERTIR, BRSO

o
B
A
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5
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Mean S.D. Range
BB 5.32 0.58 3.6
VoER 5.06 0.66 2-6
A 5.32 0.54 2-6 2014

TP I IR HA R E T A,
1117 16 BB 73 ££ TSFI-KMS Hf 7 5 i # 152 H
Fo D EZERITEG ) o RI0E - SRR
SRR o BT T EERAT )RR ETT
g - LS (H— (8 5 1 & BT KA &
TR

M2 A1 T DME AR
TR HER A PKM tools AYEIZ (41
xS5)  BHRE-RERESEHARNS
FRHHTFRE R Rt AT (Y PKM tools
S5 1A BE I AT i 25 R 1 BT B SE R E
AR - fiE BIEEREKE - T
FEIRFEEE T RS - THREE ) A0

x5 EAMBEERTIER , BRAMIT

Mean S.D. Range
weTa 5.26 0.49 26
BARETE 5.09 0.6 2-6
AERREAS 5.04 0.6 2.6
aanE  BASETA >09 0-56 26
BT HHCER  HTRES >09 0-26 a6
BIERFSTE 5.08 0.54 3-6
5.08 0.53 2-6
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Al 25 5 il 65 TSFI-KMS AN [A] #e 1F

1 U B F (27 o0 s VO RE T AE T S &
e TR R, TEARSL .,
"HEHEE,  THEENEK,
HAREE RS 6 - FFRFISHIRLF B
" DAREEE R ERVERIER G SR BT

49% - AR AN B — - NIk - 2
BRI S B B/ BT R T DA B
AR EREC ) R T DU ARy o0 B 0F
R, AR ZE - HREEA T DAt
BERE o WURRIER S - BRI - 2
B2 (26%) fmir " DUE AR
LB BRI ) - BRI (R
IR FEIRFFER L EE -

= 6 HENE A TSFI-KMS 2 FERREFDHT

15 miF

n(%)

HEAE
18 ARHRG
MEEER

89(49%)
26(14%)

67(37%)

B
7N R i

B FE 22 7 B2 Al i HH O ek B R ek
EH T EEE A REETE > 28 "
IR R 2 Mt B P 5 0 > R
(e EHATERRAENHERE - 5
EMHEEMARLE > Foieft T DAk EE
Ryt BT DUE AL mEER IR
EIANHE K H B Rir BT - 1135
SAfi R B th B A2 T AT L 2
FHEE R Z Mk BEP 5 Frie (2 R 28

R T AE A E 1 AR
[l - 70 T ARE AR ) B T DME R
TR R R R AR H IR - R
HAT % BHE2 F AT AE A ] TSFI-KMS i
TR C HER -

6]

AW FE A T EE RSB AT BB B
HR & B T 58 Bk il B R 2 MR R R
101-2628-S-008-001-MY3 - {# L Ea#f



%5 Sk

MRERTE (2007) - FERERE - GAL: BB UEEEGRAF -

EGM (1999) o DREBA R ORI RIEEEHEERIUZMIE - AFEE/ At/ EEFVNEREE
BE B E e SRS

RS (2010) - ZiB[FEFE ARG R R S T e - BT R EE SR S B S R R
WFFERTiERR L > AR IR - FE3ERS -
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NFATT RSB (BSP) = — iRy Bl iy s w ok

W5E » AR RAEACE hig B BhF PG i FEH]

1
I BERBEH T IZER BRI

— i

A B8 17 B 51 9% 2 B (Behavioral
Signal Processing, BSP) (Narayanan &
Georgiou, 2013 ) 2 — & 3 Bl 7Y 25 < S8 it
g% » BRI B T =k AT R
HUERARETTEAL ~ 98T ~ KRR < SE{ERF
2 SH I8k 7= Y % % B — behavior informatics
— SRV A S T R A -
iE 26 B R RO I FE SR AT HE R [R] SR I
i) B 5 55 % B (objective) ~ B A K

(efficient) ~ K B K#IME (large scale)

BT 2K o i s P AN BEAT B et
ERKE R NENT g REEEENE
M 1Y %% 22 (overt and covert cues) * &
BEHNERTT Ry B 28 A%t e B R 2K B R A
A A DU B R AR T S A B R R
1R 26 B 9T #1082 R (1 e 5% 1H B HY S 2R
HiE DL HAKE R N LB EFEE (subjective
evaluation ) HYFF & EFEMETT R AT H
g1k -

,r

Fikimis e ek 1

9 [
B RER R II

=

R R R

1 1TRAMEFE | SRREN=ERM4AEEMFREN =[BRS ERA

1 RIS B e R A Y AT AT 1
Bha a2 A o B —(E LE R B 0 51
TAHH A A ) B (B4 ) ET
ZEREE - R ARNBIfREER
AT RRIAIGEREH —EHEEER
FIRTT IR - BAEGEEFTT IR

R 2IKEEEIZEE (diagnostic
instrument ) BY 2 55 IR OR RS B A
B o {KIL > B o] DLE A BURG fIK REE i
Bz A W7 Ryt —(E E 8 Ay A - Ik
EEE R ARG - 51 B Y 8
AIETRE JT AT DL S2A LAY 73 e = {8 32 B2
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F AT RENSFRIRTE ~ 1T RN MT ~ RAT
o iR HERR - 17 R iR TR 5 8 Rl
AHJECE (sensing ) » EATHA K FEE -
o5 EEEH R B g W A RCE RS ETT R
HR 53 Hrt% (processing )+ $23& O H
BB IVEF B (features ) AT AHSHETTHE
# (recognition ) - HH—{EEGHAYAIEL
BIFA0T © A RS anah B s E A
EE KB AIFFEERSE B ECE 0 B
EERAT L i T SN AL 7 3 I
FEE1E B KM - 10 B BYRIS R 22
ZiE KB = BRSO AR KA DA
TRERAYTT DUE A BYIGREET B B -
BB R G = A F 2
CHRENZEE  RthEERSH—
E/ENG A LL5E B i 22 0% (end-to-end )
NETRAGRER R o BAIRHY
D 5 YRR S 1 U 3 R AL
NSk Sk 8% i 0T DL {3 s TR Y £
BUR S HBAE KRAE 5 H W E B ARSI
7ot E S EOR AT AR I e K &Y R
7 o FHR I B L fig Y AP th (E Ry 5 252
GEEHEEINEW - B ILH
0 [ BRF 228 8 HH 25 R [RI Y B T R oK
JR AR GA K i SR ER R T T RO Y R
aHE  (feature computation ) - 38 BEEFE
HIEFE RN FHECE I (perceptual
processing ) ° fuf& + #ETEAL - A TH
= RS ABEEHE R TIEEEHE
& - [EEE R ERIEIN - FE EREER
ZEP s DUSCEPORRYEIGES - EfE T
AT 2 2 R B s P R B R R R AN B
eERf R AET DIEER T R
ey H B =3k B (pattern recognition
) e 38 = AEAE AN FIRH H I 3 R e e
15 FE i J2 ik — (87 B A iF 92 7 1) G EE

Hgith AT DAL =) Al B B Y 5 20— 28— [
DU i NFE RS E ST RIR AR

18 DB E Jo B A 1 {18 T B SE I
RS EIAJE T AU s S B
FEIE HY o A B RS T s T Tl OB 2 -
UK i 2 A0 AT % AR S R A B 220 SR,
R E B EEEE - BIEAEE K
HEHR » 8 E ERENR A S HERF
&t ] DU 2 B FH B I E i A JE 1T
R BB Rk -

N JE 17 R &1 5% Ji2 B (Behavioral
Signal Processing, BSP ) (Narayanan &
Georgiou, 2013 ) J&—{[& 37 Bl 55 H I A
7% BEOR AR E TR E A SE T R
HUERSRE T &AL ~ 987 ~ R o S
72 SE I8 W) 4 #8 F — behavior informatics
— SRS IR S A T R EEE -
15 LEE BE R I BCR AT ER (AN [R] SR I
H B 52 58 & (objective ) ~ B A UK

(efficient ) ~ KB AHIE (large scale )

BB i RGP NJE T Ry © S 2
KE R NEERIT Ry RIAEEE B E
I8 (overt and covert cues ) 35 £2E4K
SET Ry AR R RO BE A AR B Y - A
DR B RT3 I B PR - (RZHIMF
e R EE TR 1L B 2 M R Y B R i B R DA
HEH N FEEFFE (subjective evaluation
) WU E AR E T R I E #E -

o WS R

N Rl R R R R flr g i > F 82
H 1.2 — 2R E T [F I Y 55
PR AT Ri P2 E HiERIRRE - 5
RFEN (B AEHEAM AT RETEE
B H A Ry A LA 7% (manual

observational approach ) (Margolin et



al,, 1998) - R(E AR TR EL T
( Baucom & Iturralde, 2012) :

ANTEH A% Beg AT
Fr B B RE 25 B iR £ 8 (subjective) ¥
& - T LB El g s R B A
% (human factors ) [ffj /2 4= N e 14 A [ RE
(issue of reliability ) ° @40 » 7 55 » &
B BUaE o REMAERIERIT R
AP EA G MR R Sk A TEEEAS
RIFAEZ N R R A B sty -

ANTEH A% Beg AT
HAH S FLERERE - BN EZEFFEFD
SR fER B H S EER
OO - FE 2RI gE E AR A
RN EETH—EE (consistent) K AJ5E

(reliable ) HYFFHE - MR T BT RAVRIRE
5 T EHER A BETTEREIR - JreiE
EF 2R & B 2K R B 5T & B R g8
ERCHIRTE - B R THER — BT
FE— S AN BT A &R -

FHRLRTRSIEEI R - A AT IAGETT
TTRFFEREEET ARREER - HiEE
R i AR AR FH Y 12 SRE BUAE 1T Ry T 52
3 T {2 REAE ST AH /)N B BB B A
T BUR R RE R T B DA Bl At
FEIT R AR R G ARSI T AL E A -
FEIR 5 B R YRR 1T R e SR i
WILHEMESE BHENEEDE
G PR K& - BT R EFE A DA
PR 6wl H At 28 (DB R 8 3 S B O 7T
FyBRRE ST T RS HER P ET -

75 N AT Ry #RV5E R B B9 £l 38
& - HRYTER IR B #hiE E S AR g T DL
AR RTE - 1 — SR A R E AT
=1 EEMEEETDIEE AT
R E RSB R R E R B R AT
% o TERECRAI{EE (reliability ) 1% @ JEE
H Eh{LET & R A ] — A i pl— 2
(consistent ) -+ AJ#EELM: (repeatable ) -
KR EHREPFEE (scalable) o AT
HoHBEENAEELgEEEREN
AN R T A S B R

[EIIF - SERRAY R iT R R fEH HE
A DR R R AR R (informed
decision ) -+ [fi 3lfz 5 | B 3% B 52 4k BB JIEi#E HY
K- RIBRELEBAESE - TRIFER
TR R EERRRE—FAE AT R
EEA R — SRR (RE2) - EaER
BAKEBEZEHENEEMEREKETS
TR R TRy - BISRISMALIT
PR HEE R E G ER T
& I %8 (information bottleneck ) — f{iff
[ 2 B ) & BT fIfE V5 40 o 7% AR SR
A - ZEE B LAVEEE - SR DIt
H A E R PO A EF T R R
0 E At A B R DU T I R AR A Y
R -

2 BFORRIBRE | FFERMERHBORR
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=~ Bt LRYKEH]

NERAT Ry etk B B SIS fE @ R 5 A
FR RS B R T TR R A SE o Fq
T35 fi W Y o e L o e {8 7 [ 91 SR 3K
B 2% & 45 46 7 55 (couples counseling
and therapy ) ~ 72 H Ffl fiE fiE ik (autism
spectrum disorder, ASD ) o

TR BWATLAE B KESK
REZLLEGHR (couple therapy ) fEEISME
T RE - W IR OB SR E A HhE Sk
FEHE A [EI VAR T2 0 B Traditional
Behavioral Couple Therapy ( Neil S
Jacobson & Margolin, 1979) ~ Integrative
Behavioral Couple Therapy ( Christensen
et al., 2004; N. S. Jacobson, Christensen,
Prince, Cordova, & Eldridge, 2000) - 1£
TERIG By — &0 70 - KREA T ERLRE
fige VR i B Y 3R 55 AL & (problem-solving
interaction ) ° {£3& 73 #EHYRREE BT
I FE WA — (I th P e A0 R Y R RE A2
P 2R & Bl = R AR R B 5 o IR PR B
B 97 o RS (Y R BT Bk SRk
HR MR THFFTIGEAIER - REAH)
BRI - Rt HAT R AR TE MR 2K 2
A IS B B R TR AT RE » W PR PR R
FEmHMHAE CGEE 3 ES%) &
Al#R 1% - DUBUE 8k 5 sk A 1Y 07 2O
FEN A EETIT R E -

17 R 3P E Ry R A 2 AR 2 W ) E 4%
70 Al Y17 Ry F & 2= © Couples Interaction
Rating System ( CIRS) ( Heavey, Gill,
& Christensen, 2002) A1 Social Support
Interaction Rating System ( SSIRS) (Jones
& Christensen, 1998) - & {77 &= 7< ¥ K3

B HIAE DR FETRE Y BB T Ry 1T EF 95
S IEE A 33 18 o DA B —
{EFEIEE - NEZE S [ SSIRS &5k

“Blame: Blames, accuses, or criticizes
the partner, uses critical sarcasm; makes
character assassinations such as, “you’ rea
real jackass,” “all you dois eat,” or “why
are you such a jerk about it?” Explicit
blaming statements (e.g., “you made me do
it,” or “you prevent me from doing it” ), in
which the spouse is the causal agent for the
problem or the subject’ s reactions, warrant
a high score.”

BRI R ETECTTZEE - B
[ PR P 2 R RSB BRI N 8O U7 vk
B 2 5 5 A IRF 1117 LA ey Al A 3o 52 28] 04 B
HYRTSERE - 35— {8 B 2RV R 2 L H B
KREZFIEE  ARBRBERNNTH
HITT Ry E Fe ¥t e B NLAGIIRR - Fr AR IR
PR ER SR A] DUREE B Z IR HLAERT Y
TAFHE RS NMER DU EMFEREE
S AT DUHE 2o DA [ 0 55 M5
P EIFAET -

TE BT R itk e BRI 58 - &
AR ER A HR R 2R A E LR
MERETHHIL - EERMENZE
#h #F B 28 & (acoustics) (Black et al.,
2013) - HHYZEE A (acoustic +
lexical ) (Black, Georgiou, Katsamanis,
Baucom, & Narayanan, 2011; Georgiou,
Black, Lammert, Baucom, & Narayanan,
2011) » HHEZEEE RN BEE A E)
£ (head motion) (Xiao, Georgiou, Lee,
Baucom, & Narayanan, 2013 ) - ;5 2547)5
W FE AR E B S B B LRI RI T 1% - R
AR A B DR E s -



=S Centers for Disease Control and
Prevention (CDC) FE{L{FEEIZEN %
88 &/ NMZH A —{E 5 72 B BEREIR -
& e fE R E R HE SRt & E - fEife
F G IR 72 B B BRE B &2 o W E
e AR HE (gold standard) HYJE Autism
Diagnostic Observation Schedule ( ADOS )
(Lord et al., 2000 ) fE#E(LEIRIT RESR -
B/ NEE R BETTRET - BRI OB
B2 2 DhE AL 30 2 45 4382 T RF
KER/NZ A E) G AE BB AR HR RN
EAFBITT R iRIE ADOS Eé%@ﬁéaﬁ’%
ERHERRE N R AERT - BIZ2E
518 - zﬁfﬁ%E@ﬁTTﬁﬁml?
BN WK DHE R E (ERRE A2
FETTEEE ﬁﬂff‘ﬁlflhtﬂmfﬁﬁd\?*ﬁ
B EH AR —T7 « SERRAVRETE AT AR
Rl Al T2 ET Y B F&”)\%%«I*?EEHT
MRVEISE - E L HERER R E L2 e
BN TR N A R R R R
HEMLEL > E RN BT DR R -
HEFEDRHRE M "FHRE 1
e - IR - B ERITREE
MEANESEEA - BIZZETHY R - 2K
HEITREE - EANE ADOS —Module 3 (4
2a 28 [HAFETRFFEEE ) fyHEp—
TE1T B 5F & /2 Speech Abnormality » F &
RARIZES IHAT
“slow and halting; inappropriately
.odd

intonation or inappropriate pitch and stress,

rapid; jerky and irregular in thythm . .

markedly flat and toneless, . . . consistently
abnormal volume”

HREEH B LA B H & %
HEES LA TH IS - FE_ EEFLEY)

A NFET RS R RIS fa &
EISE(LEES K FHE (Bone et al., 2013)
B B4 T By ( Delaherche et al., 2013 ) 7% »
Al DU /N B2 By B BRE /Y B B2 A2 B 5F 43
(autism severity score ) 1T H B{LAYEE
&= o HLANA R 2 i A E R - n] DA
HEH /NG IR OB BRI 2 B E
TR —(E R TR R B LR AL (joint
modeling) (Bone etal.) ° 38 15 8 77
R Y [ B B 2 22 ] DU /N B PR
HY B EE AR B A O YEE R BE e F- -

W~ #E ERVER

NEETT Ry el e B RO A2 B R 0H
FHBH AV RE R AE & B HE U BRAS i
BRERMHEED - NHEAFFES
Sl AR T S 5 ) P RE R 2R BRI BRI
THRIFFE AR - BERTEHF R
R HELE R A G ERIERNZ A
HARFE RS I EE G - (HAEBIINEE 3
P #E RS - CREEEYP RIS 5
TANE BAEREEETHERE o T
A BUR G SCLE DT 32 21 ¥ 2 AT HI A S |
AT SR LR 58 H BN LAYREE SR
FHINER AR FHEE R
G RERE AR B S B 0 5 Ay A e
fiff - FEFEFERH)—(EEE RS ERE PRI LR —
INGERVERAE R SIS - #ERIR A B
BRI ESR - (HREEEAT - HEk
— fie BERE R T SCHY R BT DA 5 Y
IEMEEETS - S AN HERERY S Z T B I -
—HIAGE LA E RS S AN TR
ERISNGEER 2 S ALY RSN PR -
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Behavior
Informatics

3 NEITRAMREE | AR RVARSESEREETNGS  TRAENNELETEEEE

CHEHREmEE Y EET
H #f 3¢ &= (Alwan et al., 2007; Black,
Kazemzadeh, Tepperman, & Narayanan,
2011; Black, Tepperman, & Narayanan,
2011) - ;ELEEENRFHRAAE — L
e T~ - BRI ARANZHEE#EE
TERfEBEAS FIETHY agreement ZRHY B () -

iE M B B B ET &SR A UK B
TR S GE 22 2 BB I e R A S v B
—fAEET - MER - BN -
ST ] DABE ¢ 25 B2 2 EE AF EL st i SR %
& BUEREERK ~ & (connotation)
B B T B AR -

BEAh » st — S A I Fe A ¥
RHR E#E  (http://videolectures.net/ ) )
TRAEEST HE){LEFE (Cheng et al., 2014;
Salvagnini, Salamin, Cristani, Vinciarelli, &
Murino, 2012) - {EFIEREREFERRFL -
FEBISN » EE—HE N RE R ARE
ANEIZER H BB AR L — i KR
BH - BB LA I 8
#1453 (JEEL youtube FYHFEEAYRELL) -

s G R T R AR R ARl - — 2]
T RRREER T IEICREER
B LEF s AT » A8 28 s Bl
AIDAERAGE "ZEHEE RH  (learning
recommendation system ) = {55 A 1L
RS -

T~ RAREE LRIEM

AR EASE E AR R B AR
HIRER > (HAERZ RIS By 22 > R fin b
B REL T O 5 SHISURE & m] AR NJEAT Al
B i B 9 FOY R P B0 ) A B R T AT
BEAEEPZES - B 3 fulk T A TR
T EHfE et FER 5 e 1] SELABR ) 2R - EEA B
FIT Rl E R R AR ER
A EHZ2 L - e R H PR E AR
WEr= R EREZ IS A LB - DA
FRHEE B iy 7 7 A 5% < R A5 AH B B A
e E - BRPIER - EHE R EF
RENINTE e BRI e S 5 E
HANERAIETE - BRI - i EE —
SLHCHEIR R G T RS AR - S5 EERRE



IR EZE AR EE T R WA # CAE K I
HHIER R GEE - fEREA RUERIEERET B
EEERUTEICHBTEREAETE
R IR EER - EEH FIEE)
{EEF M B AR AL E FIER RS -

HIRETERE » AT —ERMK
PRALERIE AN T A — RN T RR
AP UE - FE Y PR A P AT RE
TR ER - R EAEREE R
2R B AN SRR AL 45 H 2R AR B EE A B
R emotional and social engagement f&—
{HEZ[NZ (Blanchette & Richards, 2010;
Martin & Dowson, 2009 ) - Z[{A[#EFERYEF
SEHHEREERER - HEBREECEATE
i E A BT R R F R BASERY o FEABETT
Ryl T BT e 12 R R - BIRH
AT DL v AR B R B o FEHE S
AR IR AN AR 1T R Y AL B A 1T B L AT 8%
DUK 8 B E 8 A AN R 5082 R 22

255 Sk

HIARDL - FE o n] DUSE ERERT IR B
}EH o
NI Ry ek i PR E Al (Behavioral

Signal Processing ) & H tf — {i #r
BP0 AR oL 89 5 B (Human-
centric Computing )~ HY Bff 72 48 1 - H
o FH B B IR 0 B A N B AC RO AR T

( Social Signal Processing ) (Pentland,
2007) ~ FFE AT B ELE (Computational
Behavioral Science ) ( Oberleitner, Abowd,
& Suri, 2013) ~ & B =+ & (Affective
Computing ) (Picard, 2000 ) th#&E7E
ANET LI FERIE o BRI ARITT R
TEkE -~ g AEEEE BT B
BRI~ #ET A R AR ST A B Z BT RIAT
o LB o 35 L B R IR Y 28 R AR 2K
B S fle B PR FE R B B B HYET
BT EGERRNEY -

Alwan, A., Bai, Y., Black, M., Casey, L., Gerosa, M., Heritage, M., . . . Lee, S. (2007). 4 system for technology
based assessment of language and literacy in young children: the role of multiple information sources.
Paper presented at the Multimedia Signal Processing, 2007. MMSP 2007. IEEE 9th Workshop on.

Baucom, B. R., & Iturralde, E. (2012). A4 behaviorist manifesto for the 21st century. Paper presented at the Signal
& Information Processing Association Annual Summit and Conference (APSIPA ASC), 2012 Asia-Pacific.

Black, M. P., Georgiou, P. G., Katsamanis, A., Baucom, B. R., & Narayanan, S. S. (2011). “You made me do

it": Classification of blame in married couples' interactions by fusing automatically derived speech and

language information. Paper presented at the Proceedings of Interspeech, Florence, Italy.
Black, M. P., Katsamanis, A., Baucom, B. R., Lee, C.-C., Lammert, A. C., Christensen, A., . . . Narayanan, S.

S. (2013). Toward automating a human behavioral coding system for married couples’ interactions using

speech acoustic features. Speech Communication, 55(1), 1-21.
Black, M. P., Kazemzadeh, A., Tepperman, J., & Narayanan, S. S. (2011). Automatically Assessing the ABCs:
Verication of Children's Spoken Letter-Names and Letter-Sounds. ACM Transactions on Speech and

Language Processing, 7:4, 15:11 - 15:17.

Black, M. P, Tepperman, J., & Narayanan, S. S. (2011). Automatic Prediction of Children's Reading Ability for

High-Level Literacy Assessment. leee Transactions on Audio Speech and Language Processing, 19(4),

1015-1028. doi: Doi 10.1109/Tasl.2010.2076389

#
B
A
7
-
=
E
2%
i




#
B
A
7
|

A\l
A

R 35¢ e gt

Blanchette, 1., & Richards, A. (2010). The influence of affect on higher level cognition: A review of research on
interpretation, judgement, decision making and reasoning. Cognition & Emotion, 24(4), 561-595. doi: Pii
914096069 Doi 10.1080/02699930903132496

Bone, D., Lee, C.-C., Black, M. P., Williams, M. E., Lee, S., Levitt, P., & Narayanan, S. The Psychologist as
an Interlocutor in Autism Spectrum Disorder Assessment: Insights from a Study of Spontaneous Prosody.
Journal of Speech, Language, and Hearing Research.

Bone, D., Lee, C.-C., Chaspari, T., Black, M. P., Williams, M. E., Lee, S., . . . Narayanan, S. (2013). Acoustic-
Prosodic, Turn-taking, and Language Cues in Child-Psychologist Interactions for Varying Social Demand.
Paper presented at the Interspeech, Lyon, France.

Cheng, D. S., Salamin, H., Salvagnini, P., Cristani, M., Vinciarelli, A., & Murino, V. (2014). Predicting online
lecture ratings based on gesturing and vocal behavior. Journal on Multimodal User Interfaces, 1-10.

Christensen, A., Atkins, D. C., Berns, S., Wheeler, J., Baucom, D. H., & Simpson, L. E. (2004). Traditional
versus integrative behavioral couple therapy for significantly and chronically distressed married couples.
Journal of Consulting and Clinical Psychology, 72(2), 176-191. doi: Doi 10.1037/0022-006x.72.2.176

Delaherche, E., Chetouani, M., Bigouret, F., Xavier, J., Plaza, M., & Cohen, D. (2013). Assessment of the
communicative and coordination skills of children with Autism Spectrum Disorders and typically
developing children using social signal processing. Research in Autism Spectrum Disorders, 7(6), 741-756.
doi: DOI 10.1016/j.rasd.2013.02.003

Georgiou, P. G., Black, M. P., Lammert, A. C., Baucom, B. R., & Narayanan, S. S. (2011). " ‘That's aggravating,
very aggravating": Is it possible to classify behaviors in couple interactions using automatically derived
lexical features? Paper presented at the Affective Computing and Intelligent Interaction.

Heavey, C., Gill, D., & Christensen, A. (2002). Couples interaction rating system 2 (CIRS2): University of
California, Los Angeles. Retrieved from http://christensenresearch.psych.ucla.edu/

Jacobson, N. S., Christensen, A., Prince, S. E., Cordova, J., & Eldridge, K. (2000). Integrative behavioral couple
therapy: an acceptance-based, promising new treatment for couple discord. J Consult Clin Psychol, 68(2),
351-355.

Jacobson, N. S., & Margolin, G. (1979). Marital therapy: Strategies based on social learning and behavior
exchange principles: Psychology Press.

Jones, J., & Christensen, A. (1998). Couples interaction study: Social support interaction rating system.
University of California, Los Angeles. Retrieved from http://christensenresearch.psych.ucla.edu/

Lord, C., Risi, S., Lambrecht, L., Cook, E. H., Jr., Leventhal, B. L., DiLavore, P. C., . . . Rutter, M. (2000). The
autism diagnostic observation schedule-generic: a standard measure of social and communication deficits
associated with the spectrum of autism. J Autism Dev Disord, 30(3), 205-223.

Margolin, G., Oliver, P. H., Gordis, E. B., O'Hearn, H. G., Medina, A. M., Ghosh, C. M., & Morland, L. (1998).
The nuts and bolts of behavioral observation of marital and family interaction. Clin Child Fam Psychol Rev,
1(4), 195-213.

Martin, A. J., & Dowson, M. (2009). Interpersonal Relationships, Motivation, Engagement, and Achievement:
Yields for Theory, Current Issues, and Educational Practice. Review of Educational Research, 79(1), 327-
365. doi: Doi 10.3102/0034654308325583

Narayanan, S., & Georgiou, P. G. (2013). Behavioral Signal Processing: Deriving Human Behavioral Informatics
From Speech and Language: Computational techniques are presented to analyze and model expressed

and perceived human behavior-variedly characterized as typical, atypical, distressed, and disordered-from



speech and language cues and their applications in health, commerce, education, and beyond. Proc IEEE
Inst Electr Electron Eng, 101(5), 1203-1233. doi: 10.1109/JPROC.2012.2236291

Oberleitner, R., Abowd, G., & Suri, J. S. (2013). Behavior Imaging”’s Assessment Technology: A Mobile
Infrastructure to Transform Autism Diagnosis and Treatment Imaging the Brain in Autism (pp. 371-380):
Springer.

Pentland, A. (2007). Social signal processing. leee Signal Processing Magazine, 24(4), 108-111. doi: Doi
10.1109/Msp.2007.4286569

Picard, R. W. (2000). Affective computing: MIT press.

Salvagnini, P., Salamin, H., Cristani, M., Vinciarelli, A., & Murino, V. (2012). Learning how to teach from
“Videolectures”: automatic prediction of lecture ratings based on teacher's nonverbal behavior. Paper
presented at the Cognitive Infocommunications (CogInfoCom), 2012 IEEE 3rd International Conference
on.

Xiao, B., Georgiou, P. G., Lee, C.-C., Baucom, B., & Narayanan, S. S. (2013). Head motion synchrony and its
correlation to affectivity in dyadic interactions. Paper presented at the Multimedia and Expo (ICME), 2013

IEEE International Conference on.

#
B
A
7
—
=
E
Ei
i
%




e <R EK {3 3R D R & MR o R

2014
6



e L RHEREE S Al L S 2 S v B
BT
ST —

A
Kie B EMR LRSS B
HfiZ %S ( Online Reading Comprehension
of Science Language Testing, ORCSLT )
GERET LR BE S B 3 T A B A 2 A
HLR PIRAAZREE > e HNE
3> (1) # & ORCSLT Iy 5% #f 7 i
(2) $E5]0 7 37 ORCSLT #9125 K
MR (3) TR EESHEME
i BN B A SR LR B R 2= R IETE o i
SEH LS 8 (A DAk 223 (7B /N E
{8 B & A 105 i [A] BRF 280 B 5 A 217
i - W5 TR G REEE S R B AR 1]
E# (Reading Comprehension of Science
Language Testing, RCSLT) - ORCSLT
Je H S B R P A R0 B 3 R o W SR

S ORCSLT W5 & hm > (1) FEHK
ORCSLT fJ alpha=.79 » /= 4F # ORCSLT
{9 alpha=.74 ; (2) F4FE# ORCSLT HYE
B =49 » S4FH ORCSLT fy .64 < XX
FEER A (1) Ar4E# ORCSLT Bt S B
A T A B DA R R A AR ZE R RCSLT Y
FEREE FAHRT (640 65) 0 (2)
AR A A A = 2 SRR 6
WER 4 4% - (3) MBI Z= ST
WA BEREE - (4) AEREH
A B B 3PS R 3 AR B R AR ZE R A
BHAFHAER -

FRSET  BIERES - ROREEERE - FR DHER
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Developing A On-Line Test for Assessing Students'
Reading Comprehension of Scientific Language

Shin-Feng Chen

National Pingtung University of Education Assistant Professor

Abstract

Language helps the learners to know
the world, so the scientific language
plays an important role in the learning of
scientific concepts. With the development
of communicative technology, on-line
computerized assessment is no longer
metaphysical knowledge, but practical
knowledge. The main purpose of this
study was to developing a on-line test for
assessing students' reading comprehension
of scientific langauge.There were three
goals to achieve, including to explore
how to set the system of on-line scientific
language reading comprehension test, to
explore the reliability, validity, and the
related characteristics, and to explore the
differences between the paper test and on-
line test of the scientific language reading
comprehension. The participants were 223
elementary school students. The number
of sample students for reliability was 105,
and that for concurrent validity was 217.

Three instruments were used in this study,

inclusive of RCSLT, ORCSLT, and Chinese
Reading Comprehension Assessment. There
were four main findings in this study. First,
the alpha of MORCSLT was .79, and the
alpha of HORCSLT was .74. The retest
reliability of MORCSLT was .49, and that
of HORCSLT was .64. As for the validity,
the correlation between MORCSLT and
the Chinese Reading Comprehension
Assessment was above medium. Second,
there was no grade variance as for the
edition for middle graders, but the sixth
graders were superior to the fourth graders
as for the edition for the high graders. Third,
girls were superior than boys in both paper
assessments and on-line assessments. Fourth,
from the viewpoint of item response theory,
on-line assessments were harder than paper
assessments, and there were significant
difference between different graders when

doing online assessments.

Key words: scientific language, reading

comprehension, on-line testing



N

e eREENE A - BE
FBLLE AR M A - R A Y
HERH B E DL R - — T EEHE
FHEEM S LAVEE S E R R Y
Tl SN —JiHIGE B B R BN
B2 Fifu i SRR AU EE /75 (Schellings,
Aarnoutse, & Leeuwe, 2006 ) - RIEE S
TEBBEW7E LAY EH T o2y (o
S i EFFAD - PRBETR - 2012
Lin, Wang, Kao, & Chen, 2009 ; Wang, Lin,
Kao, & Chen, 2009 ) - RIEEESFEREER
BEUGINPEZE - WL REIEESH
W FE R B A B HIRAE -

BRI SC 453248 (2006) $5H - B
BCRBBEE R » OO E F R EE
WEINEE S TR A B - 20 SR (o Bk
BRI » BITE Mk B 528 R 7Y = i it
MG E - BRI SOR PRyl aE 8%
EEAHHFENREEMEER - TR
R Z iy 55 A R R i B2 AR R S R
AATEEME S - AT A H
FZHHIRFE R - B BMTRH Al &
ToR B2 SCAR S 3 5 il 124 il 55 20 $2 1 B ok 25
HARR S e S R -

bEE AR R ELES - (L
BN R s CHUERRE - TRE
i G S EL AV RIGRGRE - CERTEAND
[ R A8 S B R B R Al B - Al -
% [ A BB 14 [ A Lo 1A B ( CAT
version of the Armed Services Vocational
Aptitude Battery, CAT-ASVAB ) ~ SB[
#1235 ME# 3, (National Council Licensure
Examination, CAT-NCLEX-PN/RN ) - &
Bl 28 B8 & 3 (North America Pharmacist
Licensure Exam, NAPLEX ) - ER g

FeE AR E# #, (Graduate Management
Admission Test, GMAT ) - 28 K% H3H
REFEHYE B e 2 AZEFH / ERRFRIT
i 3, ( Graduate Record Exam ) - th 2
PR BRI LA Es - 8 LAl FE A A L
REDIRIE R - a2 EEERERE - R
12 Weiss (2010) RyMEuLTEH : HETHE B
BN Lo R B I FE R A R
i, 5 N % S 7 (Content Balancing )
2 7 B E ¥ (Item Exposure) ~ % H =
% (Multiple Scales ) ~ CAT Y& F £ #E
( Terminatinga CAT ) ~ ## [ CAT (The
Worldwide Weband CAT ) = - H o1 H Hi
B S A T B R 2 2 S o 1 3 B A A
P40 % Y {57 FH 5 2 (B A5 22 1l B 55 57 R
EHYEERL - RILA B BRI EES
el 5 B Y AR AT SR - I PR R AN [H]
AR RE 2= BT U R B /N B2 B R
REJIHIRZZE -
R H T HIHIMF S AG SR g2 B - AR
25 0 B B FE BG A LA B B R0 R 2
o fE2EWIGET L e R
B HHENAAE - 28hE B2 ER
bR T L E R R E 2 B AN SEINALL
ol e [ JfEE B G R B TR 1 LR 22 B BT A
FZ A Re ST 5T - A B R
AR EIRE R - 25l & AN FEE
LIRE SRS R LT B2 ANAE] - fOEER
AR K oA » AN E T BB DL T A
i o H ANBUREEER - BEHRE
HifE FEEM L B S E 2 B s 2 —
H|HY - (B — ISR 2R A —
By AE A (BROET & > 2005)  © Mazzeo FlI
Harvey (1988 ) FAEMFFEH G HH - fEX
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05 43 70 RS A T B R T IR S R B Y
MR Z B RS IE 51
K LR AR EENER - HEE
I H AR S A B B 15 55 7 2 o I = R R A
L Es ERYSE1G 5 o & Ta T HY R RS
FRPR&IRF » Greaud ] Green (1986) 3k
B AR EA R - ARSI B Bl EE
B L BRI S-221G 5 £ BRI -
TEVEERER B - BRI B th & B
HIRRSE I EE R -

Englert » Mando #1 Zhao (2004 ) %£
F T EE M A B AR S I B R R Y B R
TERGRARE ST IR - ARIBIFTEEE -
P28 R Bt ) B2 AR AR AR S I B A B
B b R ZRIREE - (REE Y B TE
FERBIZEE S mAME  hEEE
# b B R A Y R A - i LR IR SIS
FRIEER - B LEE LR R AR ZE
E@ A AN - Tancock Al Segedy (2004 )
FAAT B 72 0 057 2OE R A Al Y B2 A i
AR BB AL ERyfictis - 285 BRERY
77 2R SCEE 3 B T R — B 5 A A1
EHBEN T — A REER ER
i RN EHRENEETEHRENRN
HHIRRE (B E LA RERER R A
TEREE i - BARmEEEER LE
EENEE LAYBE - AR T
A FEEERET A H B EESE
FrANFE 24N - E— P PRET R 2R 5 BIRE
Hig TEAFGFERE N HRBE/NEE
e FEE e )= A A P = A T BT T
BN AT E I T EN R -

o BRI - A SCE E A A [F] R 4=
HIRHER BE S B A B A B R PR AT B NER
HEHREME M JRYRA - FEH 3
PFERTRE - BREAAOE -

—  BER L RIEFE S RE R
T ffA] 2

T fR R EREE S R RE T AR B 3 A
P& R A BRSOk T 2

=~ RLERGE S B RE 7 i 0 B A 2 DA R o
R A B R R AR 2R IR Ry Al 2

SN U

AWT9E B By DR S R
B o MRS AN A B R T B
NEER S HFEE D Z R
Fyfrr 2 B EmELRR AL KB FE EL R © RIEERE
5 FENECH G A e R S B
EAEE L B B Rt Z2 52 5 (8 A0 70 3
AR e

Hoover 1 Gough (1990) & H B
3H 1Y fi B B EL (simple view of reading,
SVR) 2§+ ¥I1E 2 H B 2 Y+ FE
12+ 1 SVR HYHEES A HA 1 5 HH B 5 7 gt

(Reading Comprehension, RC) H[I &y §&
2 H fi# (Listening Comprehension, LC )
PAR 5 % #7 %5 (Decoding, D) Y22 A {F
- AAFFRRER RC=LC*D -« AR
E M g B RS R DL K s RS
EANA B TR o AN - AR B ZERY
FEEEMFFEH.L (FCRR) Fr&EI7HY PMRN
A R Ry EEARE 5 RERs - 7
A& B i M fi# (Comprehension) ~ F&E

(Vocabulary ) ~ V5% (Fluency ) ~ {F
= (Phonics) ~ FHEEE ik (Phonological
Awareness ) 2 (FCRR, 2011) - H
Ay Bl B B e AR 3R 1 D EE 18 U = Y
e ) FRIEEMEETEEHNE



FE AR Z WA B/EH - B ZHl
(before reading) - & & W FF - B 15
#F a1 (word reading ability ) Hil“F =
(vocabulary ) & B £ 52 2 2| 22 4 Bl il e
71 Bk HE o BHFEHART (during reading) >
B A AR HEE A RIRRAIAIEE B e BERYRE

10 PR R SR ME A FIEREE F RE AR B 2 -
B FE 2 % (after reading) 24 #H ] HE
A TR I AR AIE e 1) 5 i 25 JE 6 S 1A ST
T fi# (understand ) - [y 24 B RE BE iR 11
TR DU & 1 2RI R

o

1 FEEARYIRE (FCRR, 2011)

o LAt - s BB R AR 73 ]
AL R EEE E R fEREE 2
BENREI LA R FE S Ry H DL B
RAVFFAL - BEFEAUEEAR - AWTFE ARG
HyE DARHERE S N RUBE R ARRE TR L
I AR ERE NR/NEEREES
HBEREEE A AE

B EERE ORI R B -
HEZEHEEENAE  LHEBEES
R T 2R B2 BT E DU R
i HHEAEE LNESMAENANE -
Halliday (1993) BYHFFCIEH - RIEERES
HI— B EE AR B 2 RS - s TR
ERE - Nl RESE R R RAMIERIRL 2
HF - R EE S O T RRARE
PR EBENEEE  MEIEESHER
e BB BIEHERESAIZE (Fang,

2006; Love, 2009 ; Wang et al., 2011b ;
Yang & Chen, 2008 ) - HiIFJERIEZE S
BRI aEE - R BB B EREHRT+
Fir{E FHAERARE S HE B F 2 2R
RIZE -+ 1t 3 B E A BEER g 35 1Y ey
(Osborne, 2010) - K[t - TRl N2
ERIEAE PRI S EEREEHZE
AWFFERIENEE -

Yore (2011) $2HFIEHT =(EFEE:
HIEE R - 8 — R LARIE SO Ry B R Ry
+* - ZEABERERER - BIE =R
ERIEREZE GRS T ERE
N+ I BRI F R
RPEHEER L LDEEM CFEE (HREEE -
ELIREEFERG ) ~ ICT FRHERE - 26z
R — AL R AR E AR - HRREE
BRI EENRERETEE hin
EHEFEEB MDA E - BT REEE
TERIEEEE 5 1Y B 3 T R Rl 1) 2 — (i B 2L
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iy B/ E R A LAF - 138 IR 2 AHT
FEHEEHAY -

R e & F AR 2K R - 2 FF &R
HARE WSS EEfidBENE
S B R E R ARE
= N JE & [ 4 - Bunderson » Inouvy I
Olsen (1989) 25 Hi B fis Ml by U 5% 2%
AT R IO M Ry 28 — (R BE A (L
B# (Computerized Testing, CT ) E g2y
B G AL R o BT BB P Em (Classical Test
Theory, CTT) ; 55 — {85 & (b 0 B A Ry
TE S b8 4 HIEs ( Computerized Adaptive
Testing, CAT ) - o B s B4 7Y B G &
me HI By 5 7H [ & B Fm (Item Response
Theory, IRT ) ; 55 =X Il Ry S5 10 5 78 14 1
& ( Continuous Measurement, CM ) » H
i Sl ) P i B R O 26 ) P R S B

( Multiple DimensionIRT, MIRT ) ; Z5P4{
R 22437 & (Intelligent Measurement,
M) » HFEEEN AN TESH
BEATH R~ B NEEER - 75
Bunderson ¢ A (1989) Fr#e H &5 k(L]
B 228 e m] DABR A Ho A8 BEEG - 1. BT AR
W EsE R ARG - B — AR R AR ROk
IRRERY T 5 72 I B HIT B8 (s B (E RS BE
BV BB RE VB A Sk B R - 2. 1%
DRSS ~ B g 1 o 5 B A 75 SR A HI
Ba - Em(ERE DB RKEET 3. 1E
eI L - JIRE I mEsr 4 m R -
i HAETHER &R R ZER R - S
HWERR RO EAE T4 - 1K
55 R N M S B B 2 D
o RIS T 2 B
b 8855 1 AR 88+ 7B

g Z 2 R IR R ERY 5 3. 78
B LR EEF - BRPERZHE
W EmEEFEHER ;4. 76 H 71 ZE i ik
N HEFTHY e-Testing 5 % f2 e-Learning
HEEEE S B LR MIERE G
AR R DR B

AL ARF2E £ 2/ H B9 B2 8K
AR RS R R N E R R R R R
AE 0 B L B - HATFREAE HATHY
AR mEEE R T AE -

FEH S TR & T T
S T HZE ) BIIhRE - R SERY R
FEMEuE £ - w1 DAG2 (it = i S Y Rl (2
il B 2 2 FH I H S S i K& BRUR. -
FEERMEEE I EGE - AT DGES] TORHBE A
HFRILE ) BURUER - AR SEE N A Bt
HIFS SR EEMRE b > AT AR S
fil NS RE Y S A B F R R - B n]
R B IERER 2% - Dl—CZ IR A
fEH - A DAFERI ZEER 5 LR A Z I
—oZH - LIRS - 'R L
DA R E T A AR es (BUs
2002a > 2005) - HETEMCHEREER
BE L E T B SRR e Ml Em DA R S |
Y AT SR T (BAEE: - 2006 5 BR
B 0 2010) (MR A LRE —(E B
{LiEgry 28 S - JRRIE S HTML A
SEHERE G VR SCPAERS - RO REIRAH A
AL o RFHIBRIYRTIAIR IR - R SE RN
ERHA - fEAHHE - A
ARG - ELE A AR R ALEAS - S5
I B Y T S A [ TR (e O 10 B T 11 T
REEIRAIIIAE - Fr DA REAR T R BB -
Ea]LLZRIDU TR EE - BI 1 (&R



Ak PTDABEER AR HEEIEAERE | o
LS R & H H OB nUR S R s R
AI1SILENAEIEE - 2. SR EEML  EiEi
B e % B RB AR E AU 3 BT Rty - ST 2
BHENERETR 7 WEHEF R
HUFE SR - PRAL S FERYERR - 3. A2 TTib:
N FERRBEFE AT K RE P A
MRIBA[E B RIS R RS R E AR A
(FASTERE BRI RE B DR - 4. &
JRHEERAL < SE A g v] DUBE R BRI AT 5L
B4 RERE R B A > &
AT DA P e & R A B - T f i 22 B PR
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