VBT
2014, 55—+ T &55—HA, 87-107

Chinese Journal of Science Education
2014, 22(1), 87-107

DOI: 10.6173/CJSE.2014.2201.04

Ry [ R el A 2 A SRR T s B W5

PSURL
BT BRI AR EHAET

it

BN R BB EA R EE S RN R 2 — » AR E P B R SR MR E
MEFE IR RS MUARRTFZE 8 2= 0] 6& Z.478 (Classroom Response System, CRS) R 2 B[IHF
(B EEf%H] > WS A3 AR (arousing Attention, Asking question, Adaptive teaching strategies)
RERFTER A EE BT T EAL  AHFE AR B e st B w0y — 2SR —
EARAOAI R4 Ry 9T A - DABRAHRATIR AT ST R FUER E SR - EERAIR -
AIREH AR E R ERIR B AR B HEOT TR R | (MMEE - HEEK - BIF4 0 2010) - %%
GESRFE Y ¢ BB o] @I N B A B DY SR AR — [ e ATy 5 =0 5 2. B4R B
TR R B NG R AR Rl R EEENA R - B E = ST #HE =
5 3B A NEE NI AR A SRR IE R HE -

RASEEE ¢ BINF[OIES - BUE) - BEEIEBE AR

= WS st B

R CRFRT) OO0/ FAT
BRI ERUR - BRIy NS B
REAEFT AR - By —iy /g
AWEGH AR ERRETTH 0 2008)
BurkeEiRay (2008) 585 » E2AHYEI LA
B - M HEELLER: - EEE 24N
EEE AR E (Rush et al., 2010) -
FyB¥ (concentration) & 52 H i FE BH AV EE —
s (Clark, Nguyen, & Sweller, 2006; Rush et al.,
2010) ; Savage, Cornish, ManlyEidHollis (2006)
toR e - B ) B E R RUA & % VI RE

& BBl THRIEIEDETT ) BIBERRES) - B
EEENASEREGTITH) © mErE(2006)1E
th > FEERE A A RN KT EESEE
HHIIRRE » bR T RE(RE(E AR E ERIE
IEE - MERHEEEERCR © F55%H
tFor > BETEREEHRARENEE
46 21 AE T ~ BIRFRYEEE > # 2k E g4
BUEIAVRAGE ¢ BurkeBilRayRISREE - FAliHE
HH i B AR R AR /A - SRRV ERE
AT A AT o NI - BEERR T A
AV E RIS o - I AR R TR E S
o

*EAMEE AU

(FBEH  REI02F1A24H > B3THH - REI02F7A9H - #%Z HH : RE0248A31H)



88 PRIJAL

BfE 2R B0 7 2 R A R SR M Y
5% » {HBurkeBiRay (2008)F5H! » B2 {EER
=P EFGRE A E SRR =
0y o AR E SR 2 2 [0l 68 248 (CRS) A
(R 2 E AR B RsRE T > =
TR R E AR Y SR ER - &7 ¥
—ANERERML T - CESHE R EE
st BRI GEENEE HACRIRA
KRR > RILE 8 TERZENRAE
FER - ERTHERGE  EEREANE
Eil R BN EA AT B EERE
FHh o EEEHERFIEMERELE - #®
RERGEE BT mEE FREATEY
i BRI E o BI{EEH AR S Y IR AE Y
EAR 0 AR AEIL AR L IR ARERAER
B FEGRECE AR - 5 Y DK
EEEQR0I0)FTH IR E 2 EIRIE R E L
BHETER  EEA EFH LR EH
TR (A3 NS - 45 RBER3SE T A 10/
o HERERBERIEFEERENE RS
30% > gEA0 " BLEEAD EERN SR S
REERGHELO LR g MR meEmn
=~ TEAIEERREE - BREREEIE A
VIR NS R, - T ZEIRE R
fmEC L —EEEEEERE  AgEE
[% o HEREMIEEEEEEE15%D
T o ERBEMET > BEEMATFERR TR
RERGEES , - AR EEREANSER
BRI BN - St B0, - TR
B HEEESE - EEEMHEN RS
BEENRE, ~ TERZEVRE > &R
WAREIE , > HEETA > ARERNDIE
AEHCHHE T L ESRER REL - M
CRSFTFEALEIFTRNE ~ BN EIEEMYTHEE > 1F
A INE - EEEENEE > BEHESH
(Caldwell, 2007) o #2875 fEFE A CRSI 2
A IR FERAVRETE o W B A Ry EDE

37 - T B E R - 3 b B

TR R MRS - B

L AR EEEIE=

— - GEETCRSERAGH IR BRIZAI % - 3
SRS REE ) Y 5 -

= ECRSEAGH IR - B

Rl SRS R S -

- et SRR HCR S A R

T -

Bl ~ SURERR

— s EE NEB B

#7745 (2008)F5 M » T BENTE EERIN
=, o~ T ERAFAEEARS 2L - T EFR
WA KR - #AE G BRI A
e R R/ NE AR T = KRIEA
PREZEQ010)DAFEEE FH L2537 24 M5
HURBEAFRE BB - BUXNFEN
REYA RN 5 BurkeBdRay (2008)£R5 1K
BANEEETT  RAEBIREH - &
BifEG EE L B VA RELAER
o #EoR o EEE THRIEINER - 5iH
BH(2010)5850 » @B E B0 E W - 25
BRI MEETBLE S EE(2010) I IE » 2
B ERT R B HERERE - MiEs
EEBEEBEERENRET > ENE
B F I RE(Durbrow, Schaefer, & Jimerson,
2001) o AR IEEEHFE SIUE ? E PR AUTZEHY
BRI ERERE  ARRAMEREHE
FENFTHER - "HEESN, RRENEE
R T E(focus attention)HYRRE » HL30E
concentration » EFF{E A A L0 HRFEHETT
FIEEE) > T T ATELE ) BVERSR (eI

1]



BIERF [ R I R E BT ) 2 8 89

B I EREEE XA (TR BEE © tRE
(2013)f5H - RS FEH R aeE ' 2E
ENEEHEEESE - FE - W e
SLIEEATE QRS - DA U 28 A ARk Y
FERE - Witk - RAEEE TEEIEMES
HNEY) L T E— D 2R P LR R
H oo fEEERRET  HNAET TE X, A
AE TEHERE - BRARBLZNAI(ERIAEH - 2010) -
BB L Bk A ~ SHEE SR B K B
QOIZGET—EMEEET LB VB 2 -
A B PA/INER U AR 4R BE A AR Rt SR 6 5 - it
FRRET  BE A R 1 B R B
IEAHRE - ELEER - EE IS - BEBK
fiis o SavageZE (2006) YW FEAE RIEHT > #
B AT RGP RO E A E B I - BTTREE
FEFARE - REAYFRI A RE L -
Iroaganachi (2012)RIHRET AR EL A 11 & &5 6F H i
HEEHH BT T R EE RGO 53360
G HIEE IR - RER O BSR4 ] HAR
BN ORIEEES  MEARLEE
B EERURAE - BN - BoE BB
EE# V)RR % (Iroaganachi) °

— - BN O] s MBI BEE ST D RYIR T
FH EZSCRR T A - B0 ST B B
HIEREBVER) - AT AL A A2
REg ~ JIABERET o K AR ARV EOE
77 o s Al R LA AV R SRR E ? FAE
19834F » Keller (1983)gt s bl vl 1t =
H#EF ARG e AEZEEE T« 1LAER
Mg (perceptual arousal) » % RIFEEA A EK
ERGEER  MHTENEE - OF -
=5 2. R REFE SR (inquiry arousal) o
FIRBRY G - SIREEEZN B H BT 5
3.8k (variability) » FFHE(LNEIHVEETT7A
(Z5 TUHER) AR UL F7 B B A B LT B L

Gagne (1985 /#H[EE#EE - 199DANTE " —fik
BRMAVEE ) BRSO ) BT E
K > At R Ry AT A SRR R - B
Tréda YR E B R AV (b > 25 LR
B R EAVEE - AR BRI T
> RISRFE A ZE BN B HIRF > BIAIER AR
bR RIS > SE AN ERIBAG ¢ TS
R EERBTAESE - o I82E50E
% RBENNSREBAERYEIETT > HENAT(E Y
PR RIS B R SR A AE S IR RLE
HE T A1 2 Y 05 U PRIT R B -
&R LLZ T B ERH TT HORYERF R - IR
Bl 48 2 B RS R R ~ P2 P 2 [l b ol
RGP EA M EIES) - TICRSATHE AT A
EHITIRE > IE A IIE— i [ 2 & BRI E
(Caldwell, 2007) ; DL ~ R E S TE
PR TRATHERFER2 A H i E(Johnson &
Lillis, 2010) -

= » CRSEEZET HaviEF

CRS 2 A M A a2 f Al B illda &
BRI AW —fEEREH 2% - EEaHE
AN Bl () » Horh e T3 e —4HE RS
FI—{E U - MR B = AV E RSB g
A% - WAS AT IR ML Al 4R B s RE ~ A0
PowerPoint{F {5/ Afi e FEURRTE ~ DU
{bE 2 2R MFE G S (YEZE &R » 2008) -

HRETC A — SRS gaEkay T
ZLNES ~ PRIFTE B S5 (2007)F5 H - FHER
MEAFEFEAFE - (EHCRSEEES » B/
FRBEARRNEERE - ey EE
ERELERH EOE 7 S E AR AT
FONHFHCRSEEME S - fei A2 EAYE L
115 PR E B S E (2008) K CR S Fill A B/
CARAREEEERR PR REUR 0 BARER
FoEl o HEHRRL SR A OB



90 PRIJAL

271 ° Elliot (2003) 7% - F i 487 22 [ FHER
R E I CRSIG 255 - (H A& 152 L 40 /]
DUSGREER AR B2 E A B ~ fR M2 RV ST e
R~ WstBEEAE FEEEE § Preszler, Dawe,
ShusterEiShuster (2007)RIIfE KE A YRR E -
{e FH B2 4[] 88 £ 475 (Student Response System,
SRS) - fi 45 H - BHFEESAE(E SRS »
oy BE 248 A DL LI LA B B 7oL 5 AR
FETAYE R T - Caldwell (2007)AIFEE] > 1R
Z BN AR H clicker SR 24y 888 DU B ) 2022
HIREEC > DLRE4EFFERAEAVEE ST 5 Zurmehly
Bileadingham (2008) A [FEIFEAVEL » 58
SRST[DLEEE T EISHEYE » A E S
HYEE ST -
HRACRSEl A LAY TR 45 R — 245
tH > 2 H CRSHY B 0] 65 Tf BE 7 LLEE T2
4 HEE ) (Fies & Marshall, 2008; Gier &
Kreiner, 2009; Johnson & Lillis, 2010; Rush et
al., 2010) 5 Nt » & FACSCERIR BT 4550 > &
13 i 5¢ 25 DURE B BB TR M 1 6 45 SR AR By £
HEHCRST DURFAZANE LT » sSEET
Seéham 2 S CRSFEELAERE B2 ~ 4fy
BFES > A D ERKEREEH )
FEME FREVRBIEE - SRR ERDMEE
£ (2010)1y " sRE BRI LA B BT )
R AGTEEAREAEEE L IHEL -

DR

W

—  IRER

RPFEERAE E SR IEk - SR R
o T EE A S R S - AR AR T BT
T RIA BN ERAE - VI HRAVERN L
FUEILEHRE - DU e E R
PR SRR AR A6 I B A BT Tehs
K FEHRERERAIL - ML E L JERNE -

— ARG

BHZEEAE SORRERET &7 & Keller (1983)F(1
Gagne (1985 /#fZ3#E5%E - 1997) (12 EHVE
SEFEH > RRENNREE ARV EIE T - BENATE
FH Y 25022 SRS e TR 22 A 1 A8 BT A A IR
B A R Y 7 SRR PR S R B
B 1% DA e BRI T AR YR AR - 55
#hGoodEidBrophy (2000) ¢ tH F Al 27524
BUE IR B () FEREENE R B
B QFETGERE S - RIEMEH 237
RELEE(L QOB EBEESEE -
BWETLR 5 (HFET BRI 2P mIER
FAEDEIN 5 (5)FERE B 2 B E Z2 Y 2 U
ek O RF S [ B A g {1 | E2 A YRR S (6)
DL BRI amiy 205 [ 2 BEH | (T7)
SN BN B E AL - ARTHFE R E
A - W KiKeller ~ Gagne (BJEHEEE) DA
K GoodEiBrophy = A\ FYAEEEL S B3 A (triple
AFES > 5[#EFE (A, arouse Attention) ~ HE[H
fEIRE(A, Asking question) ~ 7 PELZER SRR (A,
Adaptive teaching strategies) » {xFEERHEAI T ¢

(—)SIHE/E R (A, arousing Attention)

W5 [REG R EEERES  —H
HRBEESIZ RS ME - KRy 1R
TIHVEE P2 B E A AL (Savage et al., 2006) »
1T 45 25 0o S 5 | RE B2 AF B A 00 B SRIE -
bt R R VA o T By B Y
TAE - BEMEREEBEEEE) - REXET -
BEME - WEESES > fIRELEIMEN
BE @ BREEEANERNEEERZENE
RE L o &It > AWFFTHFCRSELAFEE - FEDL
5[REEEEI A LRDERTT -

(Z)IRMRIRE(A, Asking question)
Zhang, Lundeberg, McConnell, Koehler
EdEberhardt (2010)f5H1 » {18 #& A RE B 1



B [ B R E BT D 2 R 91

0 - B ME SR AY I D0 E AR Y O B
RO REKEEAY - EER LN ER
HEENEEATT - Law (2012)58 % » &
HFFEAEWNEL T > D2 EHEERM
i ERHHEN T BERES 0
B R T RS B H A S #) E - iR
] R [E1 25 i 7 T il A B ) 47 T . B Y e
Fi(Mayer et al., 2009) - CampbellEiMayer
(2009) 5t - FEEAEER 28 KRS AN
HHE - a[ ARG R AR R EUT T (R HEE A
BT HVELAR - ZENIR ] E AR AR A BB AL
RIFG 0 22 AR Y 22385 R - | DT B 2 BRI
P TR AR - 75 DARE Y I B
AR ~ #HEE S ZE J77%(Blasco-Arcas, Buil,
Hernandez-Ortega, & Sese, 2013; Caldwell,
2007; Fortner-Wood, Armistead, Marchand,
& Morris, 2013) ; [fiEt A fr B —(HEZE 2
% IRERIEI TR - AR -
{EHEE L RV A5 9> == (Hunsinger, Poirier, &
Feldman, 2008; Law, 2012) o DL 5t REHE R
IR IR B (PRSILRL - 2013)

LIERERRZ A B - LS| L2 E e
—FAte LR - ERTHELRAT AR B
AR EEREES > EAICRSHAL L ~ 2{E R
DIRERFAGE2 AL BT RERE IR ~ B R AR Ry
THERRE > WAEPAS EE A2 E X -

2IEHEEEETH  BNMAEESKS

AR T > EATER— B
HELACRSH L R - 384 Al A B 5] 25 ] 22 %
AT > DIREIR m B RIS BT > B ARy
BTy -

3HEHAEEEHE  BEAERBESZIBT

T2 NERAT » AT LICRSHIH T ~ 2{E R
B DI ERSAEHEY - DR ERE
WEZMKEE R4 R CHRERNE
WU HIREE

(=) B 2K BE (A, Adaptive teaching
strategies)
7 A2 AHYERES 2 1% 0 MERERFER A
HUER 5B 2R 8E - (HE2ERE
ARV ELE T A FF 48207753 (Trees & Jackson,
2007) » BRI - ZET A H LA FEHY
B A TR ) R R B E B BB
e gl - CRSTRAE L MEEF R - FERIRT AP
BT B BERE - KAEESE B
HEFiE to 7 B (R ThRE Rl A GRAE St
Brbg 5 S B HTER E R AU > BETE T #E
B R HAVEE R - ZREZEFE I - S5
RN REEE R EAR RS E (R
L > 2008) o 248 S R PR 0 T (4828
&/ 0 2008) ¢
LBIRFEIE: © H#E - Al O IR RE 26 R
ERAEENE > NEHBEREI AL
% -

218% ¢ BEEEEIRE A DI E S RH T
AR =2 A B LR -

346 HNFEEE - DI stiddiaGES
FEYER A (BT RI B R -

47EKEE C N EENRIEE - BEER
HEA R REBERFS > e T ER
L EE

SHEAMEE © DLl B s 1% Bk 288 22 A 2R 0] &
fLiRH

= HEERRE
BEREER U LEATE » LTH

B (FREUEL » 2013) :

(BB
BRI T E TSI -

LIS TEEE > DA BIAGTAE LR R CRSERE
fir -



92 PRIJAL

2. 5% T CRSHVERBE RS » TR F E IR 5%
LHERHERE -

3EcEtEE B H - MERETFRIEEEH
RRER R @ AT DIAE30FDEN 15758 N B
SE A RE S F i (Beatty, Gerace, & Dufresne,
2005) °

4. 35122 FHppt (power point) » Slf7 i H B R
H ik ApptH o

(O)E—HA

R TR
1. Bt B2 E AR (o FF CRSHY BB H Y

BETER TR e R O A Y
A > Ry B fafZE(E FCRS » #& DA HLEL 20
oo EMEEES - AR EEHAENR
FHEERENEE © FERRRI 5T - AERE AR
HRHERG AV 20 R HL 38 5 TEReRE T » BEIEAE
UEREEERS » EEETH - RIS FENE
BHVETN: > WIS S AR I R D
i E B EEY
2 EEEEEIERECRS

o o B2 2R A (B T LIS 3% A R 1iG J THI
IRIRE > WP — 1 LEREE - R HE=ER
T -2 BECRS R 2SR AT ANR UL ES > AR
B2 AR PR A SRR 38 1A 1B P22 8s > ANR R4
QORGSR IRE - BB B {E A i s
B AL ER R CHEE
DI R, —BE R R > 040 {a] 42 R G2 B P9 5
B ZEIEE - WS ARG ER 2T
[FIES S A AR TR -
3AEE H R R BT

EEENERE I - RE4E L3
AL E VA B O AR % AR B
WA BES—RX LSRR ERE - ILEFRIVAT
SRS H B4 BB = BB ISR A B -

<

(D)E_~mB

e s BRI = ATRES > IR A
CRS - Bt fERE LB FEFRH—E
EPERS - DU BRI G [ RE 52 R BTERAR
B PR DR RS SR A (ERR AT ~ SR
TERAD > SRS A RS O] EE R TR
LhEEET] ARSI IR EE( L
il - DAZ T UEFCRS » SEALERRATS |
By - A E SRS RN T 1
AR A HE 1T o Al (8 SR A8 5 U7 U BUE IR
B OTERAT > PRIV - RIS A Rk
ET7 - M ERRE - BRI E G2 EEEE
T2 o DURHET THPRC S MRIR -

(M)zEhB

HEGREAE R - UHT N ERESE
i HE R EEREERIZNE » I A
PEZCRS EERIE HIETICERE I - ILFE2
HitstEmEEHE - IR ER - &
N EFRGNE T 2 eSS 8 > JREN
EERIEGE R 2% > IR =~ TWEFXR
Eefig > HEHEFNZHRERA3E - HE
MHE R - BRI S - Hth &g
HIEZRTE A CRS EEREHE AT HAY > A1t H
SPEESRATRE G A FTimbs - AR - A%
RERRERREREEIEREST -

g~ st TE

FPFIENTFEERE > AHTFTER FHAYITSE T
B Rl REEEF X EFR - BAKCRSEA
SEHVEEE Uil -

(REEERRERELBEFF T HER
(Concentration Questionnaire, CQ)
CRSE AGHERMERREEEE T E

FE MY T2 H AR R AR EL A5 (E FICRS

il A SRIE R AV E EOX SRR IBY - At



B [ B R E BT D 2 R 93

FEER MR £ B (2010)FrEf B HY E 32 (A KT §%
—) ) HFRENZE RN R E BN
BB RSS2 A H R RS
NN YAN RSN & TR A S I
BRESTEEREBREBRIANSS > B
BEREBNE ; HIEHZILERFTF B HERE
710 MELLEEGNEAR - EEEAR
DU EAYERAE (R EEEE) -

EREEHLAISE  EEETH - BE
TIHEEREEE LIS MBEFEE - Ei
AREE ~ 1 - 2E)) - FREREEANES ER
HI(ERE 53 A B5.79 ~ .81 ~ .85~ .80 ~ .78 ~ .75 >
H.Cronbach’s a3 S51F.750L | » TR =
RHINE — M B - TENEETTH » 4K
HEAERE - EEEN - BRFHELEHE
(B RIERE B A B N (PR RS -
2010) 5 AEERHRFFF(Likert) LRI E R
LTI R - & —8A TEEEE > 7Rk "Ik
EEREZE, ~ THAE, ~ "&@E, - "FE
B, TIEEAEER, 2R ERBEEE
B o BN S B IR EETE - HE
FMRTF RS ~ 432 197 [b—ERISH
Hm o ATl R R B
JIaE RS - R ZAIE - ZEREENERES
BRI FUEN T (R EEF) !
LEEAREGHE) - faR24AERE o ge[FRF

P B R 25 Rl FUR R BN WRE S Bl
BENEIAEN EE) -

2BV EELIREE(6R) - fEEAERE L 8
SR B AN IR R A A ER
B WA Z AR AR 2E

SEUEBEETE)  fFEAERE L WK
IR RN S M REUR > BEA me R
FEERINYRE

4. B X E(6) « R AERE > HEE
JIREREZE Al AR O # s AT e i Y FEE S IR

S5.EVEFHE(6E) - fEEAEERE Lo sEET
W HEFFEE SN EEE RS -

60.FULME(SHE) - feEAERE L HWEE
M NA BEEHFHRI B EAIRAS -

AT R B TR ohen B 45 SR E T Teffect size
IRIE © effect sizefqA Ry BT 1) 2R ATHIELZ
HIE AT Z B DUTHIAEE#EZE > Cohen
(1988)f5H » FrfSAVEFS 2/ NN 0. 20 R EfE
AR FyE(small) » 7120.20 ~ 0.50F%~E
PREEZ 5 770.50 ~ 0.80 S B IR B M B
1 4 =% (medium to large) > 5H20.80HFI~
BAEHERNEREE SR -

(DELHCRSBMARENE L[S

Rl iR B R W CRSfl AGR=E BB L »
ABHZE R AR SAL B B E.(2012) (& 24 B Kay
EiiKnaack (2009)fJARS (Audience Response
System)RE[E &R (W §% ) - WEEZETH

x| REBBRIGPEBLEBBF T NEXRSIDHI  BADERAL—HMEE

RS EAVAIEY AR5 P — S
B EEE 1-5 79
=ik TEREEY 6-11 81
e EmEEy 12-18 .85
H) EmE 19-24 .80
Fras EFESY 25-30 78
G is EFEST 31-35 75

X NEER

95




94

M) ~ ZHESE) ~ BRRGE) ={E [ -
IS EE ) - M4 KLikert SEHEFR
FEEFTEST  Fadn BER3ID - A
&257 ~ FFEATEV 0 EEaBEERR
EF R S S IR (A o [ SRS PRE AL
[Ehnks - HEMNHE KB EHEFEE T HE
H ANE BOUF AU ETT B BB - DAL
WA 5E (content validity) - WE&E—FHENZ
AR o FEEEITH - REREZHEE
B aPas ST ERNE — 2o i - BS
Cronbach’s af4##5 /.89 -

B~ WFsEEEi
F BERAIRBESEFENNRE
ARHTIELACRS A 3B 83 A2 2

o BAFEETIBERNAT - B RS
STA0R2 ~ R3IFFRA - 46{1 LA EHHAOMLE

FREAL

% MEBEWCRRE 2 ZH - HRPAVEE
R BEXE  BAEEHEINERSAEE
HENE  HEEHRAFEREIEESR
R NIAE( = 1.04, p < .05) ~ BRI E
(t=2.16, p < .05) ~ F ¥ (s = 3.15, p >
05) ~ BUE I EN(r = 1.28, p > .05) ~ LT
Fragi(r =1.89, p < .05) ~ BEJJ5aE(r = 2.58,
p > .05)% [m] & 12 HIAY S 25 850E0 BH B = 7 Al
Mo BFNEE - FXETEBRAFR TS
W =R It = Eeffect sizet &
=1720.80 » BN FCRSHEE REFEFH 2LV
ATT o BEEERENEE T 75 49 (2008) Y A%
PEMEAETT AN BEENIGE » R 2
AR IR E R T o [ 7 JE B[]
BRI AT DU 22 AR Y B T YRR 7 (Gauc,
Dantas, Williams, & Kemm, 2009; Poirier &
Feldman, 2007; Retkute, 2009) °

R2 : BEAHDEREGDZROMERSTERN—FDA
REEL SE A= F/IME RAE Byl
N 5 12.05 3.02 6 16 10
=ik 6 15.12 3.98 7 20 13
e 7 17.01 401 8 22 14
(EL) 6 14.10 2.93 6 20 14
FriE 6 13.92 3.42 7 19 12
iy 5 12.40 4.05 6 16 10
K3 BEAHDERED ZROMERSTERN—2A
REE S R e/ ME wAME Eoyisl
EaS 5 16.05 2.89 12 21 9
=k 6 18.90 3.23 15 26 11
e 7 18.55 3.99 15 27 12
&) 6 15.54 3.01 12 25 13
FHE 6 18.06 2.87 16 26 10
b 5 14.20 4.12 12 22 10




BB (o] i S B E DR ) 2 o 95
=4 FINERSAEEA] » BAIOVBIKIE A EERELES (Effect Size)iHE 2R (n = 46)
EL R ] HH plE effect size
M SD M SD
HE 5 12.05 3.02 16.05 2.89 2.07* 03 1.32
= 6 15.12 3.98 18.90 3.23 2.16* 01 0.95
e 7 17.01 4.01 18.55 3.99 1.15 87 0.38
& 6 14.10 2.93 15.54 3.01 1.28 52 0.49
FiiE 6 13.92 3.42 18.06 2.87 1.89% 04 1.21
R 5 12.40 4.05 14.20 4.12 1.18 84 0.44
FepSTH 35 84.60 12.50 101.30 9.87 2.01 28 1.34

*p < .05, **p < 01

— ~ CRSEUAZEBHETE T /%KM
EXRFZE
OEIE=

Blasco-Arcas=E(2013)#5H, » EfiZE Bz [H]
1A 69 B Bl ] UG HE 225 Y 2 B R 22
s ilal e R m I I EBERNE L — (R
PHUE ~ $8EESL 0 2010) o [ICRSHLZ KU
IDRER- A Ee_ti0 Sy VAR B eleeg
BRI LRSS R WA T
e (Caldwell, 2007; Law, 2012) o {4724
AL BRI BRI I{E(16.05) EE AT
M(12.05)7 - HEEEEER > E2alEnm
JEF o IRADBHMERE RS EE - TR
BHLERAEE RAEME MERE—HIT
T LARE & Eb i B0 (s40)  ©

(OFEFEFIRRE

B UK ERRE R B A 1 E I B R
B Wﬁir MEMRA & EH a2 4 EH
FIEBFRAE AR RS > 2010) 5 FEAMT
e %Eﬁ%dm%ﬁﬁﬁirﬁéﬁﬁ
B LERFTAX - BASHBELREAMET -
SR G AAFTeEBE(s36) o RIELEFR3 A4 -
BF IR AR AR 12 T S (18.90) LA
(15.12)75 » HE#EER -

(=)FFEE

Sternberg (1999)f5H - AMEE &L AT L
me R {E N B TAENEE T WL > B3RS
T2 R B B B R E T - BB E R BRI
2EEEREHNE - BEFHZEETHK
VE A B R IR E R
%W o AR — 16 FE CRSAYRUR #E EL i i
59 0 BESATEFRATIHD > BRI RN
EA8.5S)5EERTHI17.01) & » (HE{EAEEAR
% HAREFEEKE  FELERRTR
TEBBBARENEM O AAAAEH AL
(s05), -

(MEFEE
Lin, LiuBiHuang (2008)AVATZEi5H >
B AR AT R I N A A Rler B mEy #&
TIGRE R e T e B B2 A B WL iy B
R+ AR TS R RE LA - BRARAE
FENEBAERAGHEIEIEEMTER > SR AE
B E R R BE (F AL e R PR B [E 22
BERFATS T - BUERB BN RIS (E(15.54)
EEATRI(14.10) 75 - H AR 2 B BHEKAE
BAEFR: 'BRAERZBRE  AEES
£% R (s16)  » WHSTEERT > IR 1T E
EEEERE 2 EE - "THAWRARA



96 PRIJAL

BEPESR  REeHEEEIR(s16), > FTLLARD
fEEAE » /03 n DUBE £ JhIE— T -
(h)E 8

EEEQ2003)F5H - EAMIIEE LY
A BAETAE BRI & bhi SR B A
[ECRS EBIEFRTM A S gE - JRENE RE—45
W B EIEEURATA 2 AZ RN - #
EgE— HIRAA » B LESHAIFTE - B2R
e BRI  (ERATH - BUERHERIR M
SEHE(18.060) S FARTHI(13.92) - HEEgEE 7=
B oo ML EEEE - T
BHEEH RS HEAEE > A —ERIEH R
3(s25)0 N TARRSHBEIZHEFT 0§
BB ARG A R (s12), 5 HEERIE
T Corno (1993)5% f A S AR [B 1Y 22
4 EEECRE 4R HELE EUE IRV -

GNETRE
Bakker, WhitingEdVan Der Brug (1990)
fahh - FEEREWYIEE S - MR E s 21

&S BEHCRSENAHEHEIA(n = 46)

RRUERF T RS ERRNE - B SNEH)
PREVER A v DUAE H A R E e 2 s SE8B - 1N
TEEIFAE YR - (RS S TR EE A S R E] 6
B REEEZHE TR LAF > WA EF T 5%
oo~ B E - FHEETEIMERZE (Schunk &
Zimmerman, 2008) ; [FIf - FHEAE R HIZ
HEER A AGEFNFEANS - Kiig
EHEATERNBHEENESES A
WRIVERDEN - A24HEH "8/ E
B G ke RAEIRATE ERGE R skt 0 WA
L b B AR (s3]  HtrEEAR A
"REH B T AR EHL B (s33), oK
FATLIEH - BRSNS EE{E (14.20)
SEERTAN12.40) 5 » {H R 2 S 7KCEE -

= BAHCRSHM = ARG A
SEEE LD
KZE4E S CRS L = ASHE - BN %

AR E MR B > ESTH A

4 0 2 2 H0 % [ A7 3R A2 b ( FCRS

HH SPHE
1. CRSEEREFRHLIERT . A E L0V E) 3.95
2. CRSEfFEEEIELA: 7 R APV B BhIhAE 3.92
3. CRSEEEAm T\ EEAE(L 411
4. CRSHEHTS [EEFRHYEE LR 3.87
5. CRSEEFRE DAL L FE I E 4.05
6. CRSHYBNFFRFEIIREE B IEEH CHVEE BT 3.98
7. CRSEEFRMNEHHEARNAL 3.76
8. CRSHY#R{ETT A IRE 426
9. (EHCRSHETHERES) 4.19
10. {58 FH CRSZR IR iR 5 IV EIBTER R 5 4.01
11. 5 FHCRSZR IR AR HT b oA [E SR E2 B AR 5) 3.91
12,1537 FEEFCRS AN iiFkny 2 aiE 3.72
13 B A TR P A CRS 4.00
14. oA S H AR AE (A FHCRS 3.80
15 AR PRFRIFH R 2B 4 H CRSAVERAZ 3.85




B [ B R E BT D 2 R 97

BEMS > TEEBEATR EREAER
E(CEEEEAE3.T0LL ) - Hd o FETHH3
"CRSEEEZANN BRI A AEAEE, -
THHS " CRSFEEFREZHBELLDIEN FERTT
HEVERE , - JHES8 " CRSHVEEME =R
fiEE , ~JHH9 " HCRSEKETIHEMRE
5y, ~ THEI10 T {EFHCRSZM i 5 CHIEHE
BVRES . ~ HE13 T REEEEMERE
HEFCRS | SEHEEEE4.000 DL E 2
FRHV4E S IE AR 26 i B A SR 45 258 56
Wl > 2o E K FECRSEEM M LA B EEA -
H¥ICRSE & E IEHEAYZHE (Fortner-Wood et
al., 2013) ~ 224 FERE 5 T #)j2:E8i(Johnson
& Lillis, 2010) ~ fifid: > fi7A B 20 5 #fj(Law,
2012) o DU 5B A G455

(T)CRSZ AN ERAZRELBDEE

b+ FrEEER

Keller (1983)% s Bl IER FH 25T H R T7
AR Y FFEEE E YL B B E Rl 0 CRSEE(E
SfESFEA > ErEERERA e
2008; Johnson & Lillis, 2010) - {Efi&45 5 1]
DIZEE » "TCRSEZAIN LR HAEEHE
BL, GEIR3 > P E 41~ TREEE
EEERE FEEFICRS 5 (EE13 » P E R
4.00) - 455 E A EEE Johnson B Lillis (2010)
HIARE > FIFF ERV@EEess T mE » o=
BEURH > mr 4B R RN - 1224 Ol fg ]
DFEE: "TE2# RERME  FeRE4
ERRAEIE39), ~ THEGHBRAEES
T AEAEEHE—FHTAIR(I3), ~ TEF
B B AR HRIAH BT FEE
FEILRRE 0 RAFF T(s42), °
(Z)CRSHE Z AN E AN E R A 5L

[RE B B B)

FEREANEET > BEFESEEN
B S (Law, 2012) - 1f [|] 2 ] & 2

A B [E] 75 ] B B Y A 7 2 (Gier & Kreiner,
2009; Mayer et al., 2009) - CRSATHEALEHE S
FAVERATHRE - TE v B N[5 225 RE BB
& (Caldwell, 2007) - {EAERZ LA EE) - A
WFess R - 2l BEFEECRSEE S -
DIRBEEZH G > W45 " CRSHVIERIETT
R (REES » FI9ME K4.26) ~ T {HH
CRSHGESTEFEMRE S (EIR9 » ‘FIIES
4.19) ; ffii % FHCRSH DI i B » 354095
1 T CRSEEFEFR BIZAT 2 A E SN A H) |
(EFEL > SFIE f3.95) ~ T CRSEfHER A6
247 B RFHEEITIEE ) (E5E2 - SFEE
553.92) o b5 SR BiCaldwel IFILawHIBFT 45
TAAHFF - CRSHLZE A2 e 88 DT BE [ B2
X o BRI A GBS o B NNIEE
T THRAM > MBS TRBREGLS
(s39)y ~ T EREA RAIAEEKE
EARRA-T F A &L T - M H5H
PIAE » @4 T & AR H A R (s48) 0
TREETA LR eUFLBRRARA S
FREBFR—MEAHXR BREFLZGHLILBR S
(s09), -

(D) HAMZEBCRSTEREMERTFIRME » IRE
BAEIESN  ERE2EEHR
TreesEidJackson (2007)f5 > B4 H

FITAFRE2007 §8 5 A R A 23

] DA AEES AR ) BT J7(Campbell & Mayer,

2009) ; GoodEidBrophy (2000)H7 755 Al A

FMFE Y X (B2 20 - (8

ARG EFER DIETGS - " CRSFERE

BREE LR EERT BRI E | (Ek

5 FH{E4.05) - T CRSEEHS [EEFRAVEH B

i (REFR4A - SFH(E3.87) o HHFFR4S R ERE

Zurmehly#iLeadingham (2008)VHfZE28 3

CRSTHDGEEA: T E)2 B2 » A E

HVEEST - DUTEsk 2l B INOEE © "4



98 PRIJAL

TRFIABGERES > BELERHET AL
LT A 40 B TR A E A1(s22) 0
PR R A SR - LB AR B Bk
V2B BARE | (s24), ~ TRER
MBEH IR L REE~RAF AL
RN & 408 (s18) o

(") CRSENFF 2R FEMERBELERES
i B AR B AR
EETE(2006)F Fy » FATERERE A [E

AR EREHEHIRGE - DU EEEH

ZERE N REBEERER -  HELAMEIZEL

It MGERMEEILE > " CRSHVRIGFE

EREEBRE R E CELEEBE ) %

6 > F3I{E3.98) ~ T FHCRSZMEfR H CHYE

BERRES  (REF%10 > SF5{E4.01) ~ T

FHCRSAKIFfEDE EHAME A2 FFRRE

5 (REBR1L > SE{E3.91)  MBERETE

MeedzanFiFisher (2009)fF= » CRSHERHLRE

{EHYIZENEIES - ATDGEEA R ERHEC K

EEAVEE R - UNBEAENEE T &

BIR) 2 AR R E - AR KRR (s23)

"TERE R B TARRE L H ey E

RAEABA RARAI(s15) ) ~ THBREMFEF K

TUTHEBTHEERE - BdlKEY

b e TR R (s1]) ) -

{h ~ e B AR

BOX D RS E IR R R — 0 2
MEBRFFRTEEINEBMRILAZ R
MEEF(010)EE A A IS IR AR
DUt By A e - Rt EE SR &
FER AR SLERTHRE - 2R 3R
FIRERE - HERAERVEET) - KB BENE
SR eR > &5 SREET A Y BTG (o] B SRS B AE
A ERRABELAYRTRE AR

EERCRSHIEZ » 24 T IEmAYEHE -
GEEmAT T -

— VB[Ol s e N X DM ER

TR THIIT R

Ee - i FCRSHYBINS[H A& ThAE |
DURTER A Y E0E S (Caldwell, 2007; Preszler
et al., 2007; Zurmehly & Leadingham, 2008) -
Bt FIEREERG - AR ZE DIk £ (2010)
B E &R EARST 24 AEHHCRSE
BUE IS H AL - tHoesEm - At
FEA6fi EERIE A HIT RIS RIAE
HEE AR ATH - FeRI2EHENEE - B
A S R 4 = 1 R B AR SR AR
WHFEZ BRI S » CRSEL=ATRISTEF REFETT
BABEETS] -

N BAHCRSEZ=ARBRAZE

FFIEHERE

HZSH DUEH » S BLARTIRHI46{L ]
B3 457 57 1 FH CRS I = ASEHS A 51 B2 e
SRR ISMERTSEIEE b TIE e
4,000 | » oA 8IE T E T E3. 700 L >
LR A FEANT ¢ 1. CRSEITTEERIER
SRR B L - FTREAM 2. CRSAHE
5 F 619725 B TH RS {12 3 6 4 S RIS Ry B 8
3. HATEBCRSIE SR s B FRF - b A
FES o RS EE ;4. CRSEIEE 2 (E
0k R R A (RS B R R 1 ORI E 1 2
R o

7K 75 284 & CRSFI3 ARG 18 A $2 722
EEHEY ) IR E S E BRI S
R DUBSERBIRE Y 5% o

(—) CRSERAGTE MBI mAAEEHEEZ

LR B RS IR S » e
SR BB, PO LAF I



B [ B R E BT D 2 R 99

RIS BT EEHIEE - BRI AEE
% EENSMTTEIgTE L - BHECRSHY
B 8 R B [l g AR > m] DUBGEE SR Bl
FAEUERT ¢ FEAEEE U5 > Caldwell
(2007) 52 2] > RZFETT PR Hclickerzlt
DB LI B [ B R DAREAERF SRR
MYEES NI > B BAET ] DI E B A
CRSRERIET

2.CRSEEECEF AT —KEFENGER - A1ER
FopR = B2 HE SRR RE - ARG AERRE
HITHREE - NIE > SRS T HERRAYR
B > (RIGCRSHYSFEETREE TEAEAE
Aydg EAIBRREH > EHAEARREE - &
FI TR HERE A -

3. [ERI3 AR E B AV EIH

(DIERMFEL Y - FEEERATEFH 2 - HIE
TR B E sz L Rt ) - 5 FUIIR(E 4
ESHEHOER - R 25E LRy
O © 590 > By T EECRSHY LERATHLE
fir > FZERAEN M ET S ToE A B AR
Y2 EE KA -

OERERVEER T - — € ZE EBeatty %
(2005)Hy RS R AT > 5540 [ EA BE
KA - B LIAE3ORDEN 1 735 N el
B - REIEIE10-157 /A lat 2
—R o FR—E(HEH - TEAER
EERAENSR - B NE B EE
AR A B o KM G RS A $TCRS

[ - 5550 > Ry TR IR > SFREEH
R AL R T BBEEE RIE

5 -

OEBIELBEREEE (7 - N ACRSTEAL
ZHESFERA > Wit > REREAETEE
B ANE IR B R T
Plantas - FESRHUS FEIRFERES - DIgE
GEFFEAAITIER - 941 thEDER A
EIEBEWET > BE2LtgEhEch
B RS SR 10 B 475 Sk A 11 A 5 P A 2
& AT LU BTN AT S A = SRR A T Al
EIEENERIET -

(OTERKRMFT S H

TEH 4 BEUR > BB S SANH
FEITERS  HEREHHAAE - B
FE  BEIE - BB AT - R SIRT R
YR R EEAED - IRENFR AR TR S E
TORNERET 5 590 > IRul G S =R EE 5
EHHEFRET -2 EEH > EABZE
ZREEEZERIETN > 2 sk
HIE ?

T

AT B R & ST ET ENSC99-
2511-S-438-001 1Y 43455 « el ast BIARL e
B LR ERZEEG 2 EEER > M
B EBZIE R F Y I8 -

253k
I OPRESE - Ak - HIRAGQ010) - SESBIEE N REEREDHIEA -

BEHEHET > 18(2) » 107-129 -

2. MEUEL(2013) - A= AN HERBET N LT 2281

TEASERE > 67 > 23-50 ©

SRR E - RIB2HEH



100

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

FREAL

LA - BRI EL(2012) - fiis o (0] 2 Sl A S S BB > 4R - BRI
] > 14(1) > 69-82 -

MEET ~ G EEQ2010) « BN EEE T RS - BHRBMEMETEH - 35(2) » 29-
53

=EVE(2006) - FSHERAENS2EER | 18R - XEH 2EE - 2I0h - sFH
#F7749(2008) © i REES) - |MFRTF - 10 116-124

TRAEL(2013) - HEDIER | —Z(LEVAAIEERE B B (EE M) - 2=biT - RE -
PRI ~ FREEFE(2008) o Bfir LRI (B BRaT-2 40 ml A B/ MBI R B 2 T Eht
ge—DL TR R o BEASGEE R 0 2(2) 0 1-34 -

I~ $EEFF1(2010 > 3) - AT SRR BIEEME G 4R LRIBRET 8 /4% - 98K
2201058 71 @Bl FER B AN E BT g - 2 FERHORE -

PREFLLI(2008) - THEZE - FIMEFEBAIRSAEGHEH—DL T 278 sREBER
1] - EAARATIEL > 58 » 150-180 -

FEEE(2003) - SREZAIHTELZENTY B R AN E—— G0 LAVER: - HEBRET - 6D
EXRREEE 0 28 145173

A2 EER(2008) - IRSENFF R EETUAIRTEE - &S H I - 20114E2H27H - fg Ehttp://
dlweb01.tzuchi.com.tw/DL/edu/cfd/doc/98-01-17/980117slide.pdf -

EUNEG ~ MR ~ 2285002007 - 12 1) - BBE RN RIS R BB/ )\ N/ BRI
ZBBRIERTE - BRI E T EENEHEEBYET S o ST - BIEREORE -
HIHARI(2010) - ERANDIRER | MEGREAFR(FEE] =1 - 2k + B8t -

BR/K AR ~ BHEERK - FRBS(2011) « T 2R B I EEE S B 5T o T & DR, >
112> 1-21 -

Gagne, R. M. (1997) - BB EAZ(E(The conditions of learning and theory of instruction ;
JeEeE) - 240 OB o (IR 19854F)

Bakker, F. C., Whiting, H. T. A., & Van Der Brug, H. (1990). Sport psychology: Concepts and
applications. Dubuque, IA: Wm. C. Brown.

o} I

Beatty, 1., Gerace, W., & Dufresne, R. (2005). Designing effective questions for classroom re-
sponse system teaching. American Journal of Physics, 74(1), 31-39.

Blasco-Arcas, L., Buil, 1., Hernandez-Ortega, B., & Sese, F. J. (2013). Using clickers in class.
The role of interactivity, active collaborative learning and engagement in learning performance.
Computers & Education, 62, 102-110.

Burke, L., & Ray, R. (2008). Re-setting the concentration levels of students in higher educa-
tion: An exploratory study. Teaching in Higher Education, 13(5), 571-582.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

B [ B R E BT D 2 R 101

Caldwell, J. E. (2007). Clickers in the large classroom: Current research and best-practice tips.
Life Sciences Education, 6(1), 9-20.

Campbell, J., & Mayer, R. E. (2009). Questioning as an instructional method: Does it affect
learning from lectures? Applied Cognitive Psychology, 23(6), 747-759.

Clark, R. C., Nguyen, F., & Sweller, J. (2006). Efficiency in learning: Evidence-based guide-
lines to manage cognitive load. San Francisco, CA: Pfeiffer.

Cohen, J. (1988). Statistical power analysis for the behavioral science (2nd ed.). Hillsdale, NJ:
Lawrence Erlbaum Associates.

Corno, L. (1993). The best-laid plans: Modern conceptions of volition and educational re-
search. Educational Researcher, 22(2), 14-22.

Durbrow, E. H., Schaefer, B. A., & Jimerson, S. R. (2001). Learning-related behaviours versus
cognitive ability in the academic performance of vincentian children. British Journal of Educa-
tional Psychology, 71(3), 471-483.

Elliott, C. (2003). Using a personal response system in economics teaching. /nternational Re-
view of Economics Education, 1(1), 80-86.

Fies, C., & Marshall, J. (2008). The C’ framework: Evaluating classroom response system in-
teractions in university classrooms. Journal of Science Education and Technology, 17(5), 483-499.
Fortner-Wood, C., Armistead, L., Marchand, A., & Morris, F. B. (2013). The effects of stu-
dent response systems on student learning and attitudes in undergraduate psychology courses.
Teaching of Psychology, 40(1), 26-30.

Gauci, S. A., Dantas, A. M., Williams, D. A., & Kemm, R. E. (2009). Promoting student-
centered active learning in lectures with a personal response system. Advances in Physiology
Education, 33(1), 60-71.

Gier, V. S., & Kreiner, D. S. (2009). Incorporating active learning with powerpoint-based lec-
tures using content-based questions. Teaching of Psychology, 36(2), 134-139.

Good, T. L., & Brophy, J. E. (2000). Looking in classrooms (8th ed.). New York: Longman.

Hunsinger, M., Poirier, C. R., & Feldman, R. S. (2008). The roles of personality and class size
in student attitudes toward individual response technology. Computers in Human Behavior,
24(6), 2792-2798.

Iroaganachi, M. A. (2012). Effect of technology and musical sound on concentration in indi-
vidualized learning: A study of covenant university students. European Scientific Journal, 8(8),
14-32.

Johnson, K., & Lillis, C. (2010). Clickers in the laboratory: Student thoughts and views. Inter-
disciplinary Journal of Information, Knowledge, and Management, 5, 139-151.



102

36.

37.

38.

39.

40.

41

42.

43.

44.

45.

46.

47.

48.
49.

FREAL

Kay, R., & Knaack, L. (2009). Exploring the use of audience response systems in secondary

school science classrooms. Journal of Science Education and Technology, 18(5), 382-392.

Keller, J. M. (1983). Motivational design of instruction. In C. M. Reigeluth (Ed.), Instruction-
al-design theories and models: An overview of their current status (pp. 384-434). Hillsdale,

NIJ: Lawrence Erlbaum Associates.

Law, R. (2012, July). Using quick response codes for student interaction during lectures. Paper
presented at the Proceedings of the 17th ACM Annual Conference on Innovation and Technol-
ogy in Computer Science Education. Haifa, Israel.

Lin, Y. W, Liu, C. J., & Huang, T. C. (2008, July). Explore students’ recognition process in
graphical representations of biological concepts. Paper presented at 39th Conference of the
Australasian Science Education Research Association. Brisbane, Australia.

Mayer, R. E., Stull, A., DeLeeuw, K., Almeroth, K., Bimber, B., Chun, D., et al. (2009). Click-
ers in college classrooms: Fostering learning with questioning methods in large lecture classes.
Contemporary Educational Psychology, 34(1), 51-57.

. Meedzan, N., & Fisher, K. (2009). Clickers in nursing education: An active learning tool in the

classroom. Online Journal of Nursing Informatics, 13(2), 1-19.

Poirier, C. R., & Feldman, R. S. (2007). Promoting active learning using individual response
technology in large introductory psychology classes. Teaching of Psychology, 34(3), 194-196.
Preszler, R. W., Dawe, A., Shuster, C. B., & Shuster, M. (2007). Assessment of the effects of
student response systems on student learning and attitudes over a broad range of biology cours-
es. Life Sciences Education, 6(1), 29-41.

Retkute, R. (2009). Exploring technology-based continuous assessment via electronic voting
systems in mathematics and statistics. MSOR Connections, 9(1), 24-28.

Rush, B. R., Hafen, M., Ir., Biller, D. S., Davis, E. G., Klimek, J. A., Kukanich, B., et al.
(2010). The effect of differing audience response system question types on student attention in
the veterinary medical classroom. Journal of Veterinary Medical Education, 37(2), 145-153.
Savage, R., Cornish, K., Manly, T., & Hollis, C. (2006). Cognitive processes in children’s read-
ing and attention: The role of working memory, divided attention, and response inhibition.
British Journal of Psychology, 97(3), 365-385.

Schunk, D. H., & Zimmerman, B. J. (Eds.). (2008). Motivation and self-regulated learning:
Theory, research, and applications. New York: Lawrence Erlbaum Associates.

Sternberg, R. J. (1999). Handbook of creativity. New York: Cambridge University Press.

Trees, A. R., & Jackson, M. H. (2007). The learning environment in clicker classrooms: Stu-
dent processes of learning and involvement in large university-level courses using student re-

sponse systems. Learning, Media and Technology, 32(1), 21-40.



B [ B R E BT D 2 R 103

50. Zhang, M., Lundeberg, M., McConnell, T. J., Koehler, M. J., & Eberhardt, J. (2010). Using
questioning to facilitate discussion of science teaching problems in teacher professional devel-
opment. The Interdisciplinary Journal of Problem-Based Learning, 4(1), 57-82.

51. Zurmehly, J., & Leadingham, C. (2008). Exploring student response systems in nursing educa-
tion. Computers Informatics Nursing, 26(5), 265-270.



104 FREAL

Fiis—

B ERE 2 E R TR E R A RS T I ERMEE - =65k - S5

L AL EERAVIESIET - IRADRERIEERlaE S -
Fe EERAERE T - FrT AR SRR AN A BN -

Eal A

EATFR I FIRERT > FRAE SR R A HA [F 2 AT [0 & 2 4 IR HE -
TEETAE T BhHYEAE T - Fom] DAENG B BIFIPE S EAGER FERAVNE -

o *® =N w

R

FEERAVERET - REBBGEEEE A —EREE T -
10. FELE= B AR BT ER B EH IR ARG - BADAEREERISEE -

1L ERAEFHRAE - B BB ERRR » SRE RGN A LT -
12 R AT ERRA A PR > EEEEO B A HEERE R -

13, F— G AR B, - R @R R AR -
4 BEERET » FORR R FEIGR -

15, BEELEATE EIFATTIAT - BB A DI, [ TR -

16. 8- E TR 2N » RE I -
ILREERAT - FE LEHRSBRAS  REREREN L
18. Fe BT LU EG AN - S EBRGR -

19. % F G AERIREEI AT Be@ eI p B AT TREAIRA -

20 fEEREENGRIBME  » TOA AR B0 R P ER A A < TR IR -
21 AE AR - LRI EIE A - Fn] AR BT IR B T RE R B 2 -

22 PAFEZ BRI ST - GElE L E C LRI SR ER 4 -
23 4E ERRARE T BREA TR RS
4. JXGEIEREE AR > AGRBTBFFEZMNBREEC

25 ZEPEE LR - fEsh H C L — R SRS ERE - MEHREEE -

26. E WA > Bl BRI SEAEAE &R -

AELE AR AR - BOBZAESTRIRAVER EZRTATESR AR -

»2010)

B ESERE A ER > POE AR P TR CERTERIRIE2 )5 A< e B L -
B LSRR  E  PE R R PR R R R B R A
EEISERT AT RS - BLRDIFIATIR RIS A 2= - R HPHER -



BIERF [ AR I R B BT ) 2 R 105

27. EER T PR AES— E IR SR R T PR A AT -

28 AE[EE EERY AR - FAT DA — BB S L RTEY SR8 -

29. ERIFEREEH IR - BeE—HIBR - HEE — SRR -

30. EHESEEAAIFEER - G EFIARA LSRN - HEEEIEMNEERILE -
31, EERIF IR EE RN AIE E — BRIV E £

32 4E BRI SR ERTE S AR EREEHE - EFHE EHOMAEE -

33. PAE R E ISR I - SR E A B -

34 ERMEEFEHE - A REEIE ERIAY IR N A= -

35. (B EEIGER > ERS B ERBUER EFHEEE LR -



106 PRIJAL

b5k —

BLEHCRSPARENE ZRE—BRMENRE - 15EE © 2012)

HH

. CRSEEEFRBLEA > A E LN L #Y

. CRS B EaE iR A 2 [ LT BT LB THRE

. CRSFEEA Fef 7 U B AL

. CRSHEH5 [HEFR A5 i

. CRSEEFREFAEHELLUFN R EE R E
. CRSIYHIREREEThAE & BhFk s B CAVE LB
. CRSEEIRIMNE G H AR

8. CRSHJHR(E 77 = AR B

9.[F FICRSAHES TR RIRA S

10,5 FHCRSZRIEfR H CHIEEIBHRE S

11 {HF CRSAHF st - H A F A E B R A S
12 /655 FHCRS A &g hiFk 2 E & s

13 FEECE AR T EFHCRS

14 35477 S AR A BE(H FHCRS

15 KRR FEE A [ H CRSHYERE

~N N L B W




RIS EH] Chinese Journal of Science Education
2014, 85—+ T4&5E—HH, 87-107 2014, 22(1), 87-107
DOI: 10.6173/CJSE.2014.2201.04

Using Timely Feedback to Enhance the
Concentration in College Students

Kai-Yin Lin"

Center of General Education, National Taichung University of Science and Technology

Abstract

Attention is the key factor for effective learning. However, there are only a few empirical
researches in this field. Therefore, this research was expected to integrate timely feedback of
Classroom Response System (CRS) and 3A strategies (arousing Attention, Asking question,
Adaptive teaching strategies) to explore its impact on students’ attention. This study is a quasi-
experimental design research. It was a five-week experimental lesson focused on computer
development and the basic structure of a computer. The participants were elected by purposeful
sampling. 46 students in Department of Beauty agreed to participate in this study. Before and
after the experimental lesson, scales were given to measure these students’ understanding on
computer science issues and their attention conditions. The results suggested that: 1. It’s worth
doing to apply CRS in classroom teaching for promoting students’ attention. 2. After applying
CRS in classroom teaching, the results showed that students’ attention was better than before
CRS activities were carried out in many aspects. It is especially in Concentration Capacity,
Concentration Consciousness, and Concentration Duration all had reached a significant level.
3. The students in the experimental group had positive views towards adopting CRS into their
courses.
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