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The Learning Effects of Instructional Methods and
L earning Preferencesin a Computer-Assisted Science
L earning Environment

Fu-Yun Yu

Abstract

The main purpose of this study was to examine the relative effects of cooperative,
competitive, and individualist learning on student academic achievements and attitudes.
Since matching instructional methods with individual preferences has been intuitively
recommended but rarely substantiated empirically, the second purpose of this study was to
explore the interactive effects of instructional methods and learners’ preferences on student
learning. A 3X2 factorial design was adopted for this study. Nine fifth-grade classes
(N=335) participated in the study for three consecutive weeks. Data were collected via
“Learning Preference Scale for Students,” two posttests, and a questionnaire regarding
“Attitudes toward Science in School Assessment,” and then analyzed by means of two-way
ANOVA. It was found that there were interactive effects between instructional methods and
learners’ preferences with regard to student academic achievements and student attitudes
toward science. In view of these findings, it was suggested that instructors should take
students' learning preferences into consideration when implementing different instructional

methods in science classrooms.

Keywords: computer-assisted learning, instructional methods, learning preferences
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ZEELE 1993 FEEERHEIT T B R E R R T AR
PR S HEE RS ) B T AR AT ) AR R A B
THFET - BIRBIENAE IR R R - HA% - RlEHEEERAAE 5
W » SRS AR E » R AR YRR LA - A 1998 AR TERE

THERBINTERKITEE 2 FrEEEE: - LURIFER 2001 4F 6 H 5e sl =
B EE BT B R N E AR I D AR — AR EA
DUR B NI E BB S » 28 IR 2 IR EE SR B 2 S is - DA BB
JEREERTAE > BRATHY 1999 4F 6 FERE - F It » @AAIMERL - THE T/ NEAE
E &N G < BTN - SR T — N BEm B R A5/
FHEERREE 4L (BEES » 1998) - fEESBIRE A N2 EP T id
RN TR T R RSB B R E LA — A\ — B E R TRV R T ? o
IREG " 2 A5 RN & HAM B BB ERCR - DU — s M S i iy e
T ? ) FER S BN e A I B A5 &Y -

a4l Johnson Eil Stanne SEELF TS ¢ 5 L AANEIREGRE At H R R TE
HRE IS BN B AR LA — N — &Ly i =0T, - AR bR (R B i R A
fi# ( Johnson, Johnson & Stanne, 1985, 1986 ) - 7 &4 B EE IS HIEI 28 &
A ZERE A o B LER TSR SR S FEE T (cooperative learning) (IR

( competitive learning ) 7R F1= (individualized learning ) & (52 f 1kt 22 Eil 22
B2 F 282 (Johnson & Johnson, 1999; Marzano, Pickering & Pollock, 2001;
Sharan, 1999; Slavin, 1995) » #Kifij » (AT ILAERIMFTE I 2881 - ZBAEBIE1E
it FrEE] SN [F] BB T AR LR B R et SR A I e/ MH AV ER B N e
S SURRMEIRG IR S o FER AU 2R S B LS8 T T A T RE
frrpfEliERE ST ~ EPIERERETT ~ B bR BRI AE ) - SRR - SRR
FUELOE ~ FIERAENUE I BE R » DA AP R B Bt n i 8 8 55 1 B R

( Daniel & Gatto, 1996; Johnson & Johnson, 1999; Lee, 1997; Marzano, Pickering &
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Pollock, 2001; Nastas & Clements, 1991; Qin, 1995; Sharan, 1999; Slavin, 1995;
Theodore, 1991) » LS ZEFR I EEEA IR Bt AR F fEasa T Bl N R B2 E AU RE
IR ER SRR - ORI - R T ERERY R R EAR - SAEE A E A
WG T 5 N o AR BB E R maIRHIR R (Lewis,
2002 ) #5hft e 7 1 B EE B SRR AT AT RO R ER A 3 AH DA R B e i B
A o BIRSAA e MEER AR R /N BRI HASE R IE ~ & FE A
R RAGRE LB R 528 - AN - DR TE Ly MEEE ~ &L
B8] st — RN R BER JT IR R R 578 - BRI - ASEHI— b
SHAPAFIZLER R B N AR R B 2 R B SR O B ER R R s B R
& e

BribHh BRI EE AL R R ~ FrE AN RS2 G P AT AT
REFT YA A5 T (ATI: Aptitude-Treatment Interaction ) e 5255 Fr B il B 5
A B S - ARTTTAHBRHY B RS 7 2 S U E RS iR AR — 2 (Freitag
& Sullivan, 1995; Jones, Sullivan & Klein, 1996; Klein & Pridemore, 1992; Okebukola,
1986; Peterson & Janicki, 1979; Whyte, Knirk, Casey & Willard, 1990-91) - Z&{5I[if1j
& » Jones ~ Sullivan B Klein (1996) $¥fE - EE B R TEL S TSRS G5
EHEH G TR (R LSS o I AHRH - B SRR 2 (R EERE
RN FHOARG B BROME 5 #K1f0 > Freitag B Sullivan $3 558 Bl B i
AR B BEENEARITFEIPAIREL » &S EH AR D (RlF e A SR
FLELRE A R (R 508 - AL - AIRTE S — BB e 2O R B &
BRI B R E L 5 - AEHHR AR E B S A N R 2B ER
HIIERF > BB AL B AFZER TR R e S B A 2 AL 5078 7 ORI - 2182
Tk BN AN EEE ARG R L A RMARNERE ? ARG - e TS
s SRR R B M TR A e 5 — B SR -

etk ARt R R BN S B R O AHBANT e 8 - CANINFELENT
FE L EEI BB B — 53R DUR R AR s B (R B0y - A8 (median)
W AN RIER BRI 5 » JRRI - ARgE R AT B BRI B B A e &=
HIFSHERS (B0 518 & » QB R RATFi e B S — B8 =0 (B -

{B I
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ELE R S — 2R B B2 RUE RIS ) 5 .2 I TR
FHAFZEREN R B A (unimodal ) » R B A — 2 M Ry
T BB AR U HE AL R R 50— B S 86 P G JE A - AR
Margaret Mead $f¥55 2% A R e A PRt v B R B A B —— & /el
PR ETIIEA N (non-mutually exclusive) » Sonnenwald (2001) LK Owen
Eil Barnes (1992) GELF RS/ L vl RE[FIIRF(RAF Wil ~ —FE > E e AMwer £
—HUERE B S EEE - DU B NS BRI 5 (0 2 A SRS A 72 25 e )
2 B AT R R AR - A - ER RN EGR A HARE ] (learning-oriented
v.s. performance-oriented goal orientation) F&[r{fctE & 1F H AR F ) 26 B H A
( multiple goal orientation) ({z=F&l » 2002 ; Pintrich, 2000) » AL A 1R
IFRRAIRE S AIREFI G ~ BB ey =R R &35 - DR EE SR
IFEAAYERL - SOlE L ZER IR
FEERATS » AT E R B AR, 5k B B R R ) B AR B
L 5278 0 RIS HIREEE L2 e & L AR IR LRGP R R A SRR L B
AR o AHFTERGIRER T RESH L MG TR ~ WAEILEEE - DURAE RS
NRIBETREAC RO ~ BYRIERE i so B it © SR B EE iR AL
s RS TR BT A AN R A SR BRI BRI - B A MEEIR R 2
BEARFBE TR BESHRE » DHEER M BRI S B N (R (Rl < 58

HICE - fe e A G BT -
A WHET K
LA TERZ2 B G2 ~ R TERGT - EERIESL - HERRE MR - B - W
B T HBLZORL M 5 EmGIE Y T
— MRHR

AT LU R T — BN ER A TR Fe e A BERSRII 2 JUfEBLAR, -
JFRNERS 335 ML RRERHRE N et L B UCORRERE 2 BATTENE
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B+ J64 306 A, -

P s B S T LI + AR AR S
i+ DIFER TRERE RS SRR AL - SRR - H—ER
FAEAEM AR e e 2 T - CEMERRI—CF - EL SRR e
AR AT A AT TATARTE (4 FER A AR T AERE
B HIFES - DU SRR IS - e BN — L AR ATT
(8 ST D AL EEBANT AR R - F = 107, p < 05 - HRRAE
BRALIS — K AR R R AR - R -

x1 FEEERAMNE—XEABEAME LR

&5 %5 &1F REt
FHH 90.87 89.88 89.27 90.00
2 5.94 8.44 9.55 8.13

—~WREERE

RS TR AN [ 2 B 5 v B B ) iy S B/ N ER AR RR B B AR R ER sl
s AIELL 3x2 N T HET B AR E R (3x2 quasi-experimental
design) - 7 5.2 » WA RIS i —REZEE /5 ik (RIVIMEG TEERE ~ (515807 -
PARA S ) FIfd e E LR Tk (R8s (BCGBARCS ) WifEE
SHIE T ERSE B BRI R M (A8 T [ 2522 - EEUASR GRS+ LARZER ST
FAELEEOR DR 2R AR E R B BER Tk i S R Z0UR
AR 3AERTENE G B E LA ik L mlr B AR 2 A
S AR FIAAE -

= BRARIR
A RN I BRI L » SRS bR A——ERIRILEE - T

B—EmiFEE - DU B i C—— R - HERIE5L A Bl BRI E
PR ISBERFT — N — BBy T 2 > = [ T N o R AR B A AR T A
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P
¥

[l SR 2 B AR T B E A PR I B B B - IR g B S R e 5= i
FRIEIATERT - 7 & PR RS BB A AR - DI TR A E
WERERL TG » SPAIETREER - FZEE RUKRT— X B AR 3wt - fHEm A
— RSB A - LB IREY T2l B A FRY B RENL © ke E RS
FPRZETS T - Tl % -

B A (EAILEE) © ILESR RS B2 DA— A 8% - 3181 E 2
TG TR IR H AR R RER R E) - R H AR T RSB RS (R Bl
&) Bl (HUBREZIELPUZ=EMY ) WK B A RESGE 80%A L - iYL
FTE 22 B2 S% I M HASE LS R 3R R - ILREEE U 2 B B 5 Bk
Haas FE AR IS 2 A AR 7= -

B B (ARt E ) « BUYE L B2 EEAH - (85 a5
HIEE B DL — N —8% ~ (IR =T TR ) B AR S22 E) - MERFEE
EHERTRMAR (G ier ) B ChBRESHE UMl ) W
ZAPHERRGERYIAT =44 - SRR ERNEEEE - (R rE 2R A1
It [ EASBE R I BB IR EASEE BB S 2 i EASSE i B S Yy I B
PHBERIZR - bl ZCER AR U7 = B sl st e a o HELE e e
TR FEUIGINEEEEEN A S PR MBI fEE)HE (Malone & Lepper, 1987) -

Bhatl C (B1FRE) : HEIRFER S FEE FroiE s & 02 1L A Ao

(group interdependency ) K{E A E{T#&¥E (individual accountability ) HYE: » ¥
BEt il B A\ — I SRS R B2 BE s - (RELENEEIAR AR - A
73 B2 ST AT R AREE e - (8 sa B LU A 7 B B
R EARE Y/ IMH . (R REG B 2f ) Bl (HbBREBEL U4l ) (Z K
FCL b Ry 2 RE S T0%DA L - B/ INHII R B AT E A BB A5 R TEAHRR -

ANFEIEERIEEL AR EARAEEHERCE . (IREIE AL H Z2AH R 8 AR R et
g2 P2 BeeE 80%LAE ~ 55+ B2 T AH S Ml AR R s s A H i
EEYIRT =44 ~ STFEEM R/ NI K e T2 eE 70%00 F) 2R
FRIEE AT TEE (pilot study ) BRISATIES: - HEANF B RS E I H B R
‘& (approximately same expectancy rate for success) -
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- EREERER

AT =R S —PEE TS B E % (experimental implementer ) 5l
TEENELTE, S ECR BRI HE 1 (experimental fidelity ) » iR R IR E BT -
ST B i PR A e B BT T B SR R AR R - BT 22
HETTIR TR ELER T fa SRR AR BHEIR - fEE BRVERE T M TRRASRE
R A% > RIRI 2 r v — A L B R/ NVER AT AR = D AR Y BRI 202 Ry
B HETTRGA > DAHEC B S R FEAE [P LB E U IR se B e
IR EBIZE > MRS TR RO S B IEER 2k -

PR R E R RN - HAREE— X H BB E R - DI
B SRR PTG B (WS BN E R TRTH 264 B TR - DUEHBERE S
TREL B ER R R EEAT ) -

B = A B Rt — A S ) B AR B RS B o B — A EE) 3 2R

BRI FHERERE ) BN - G B2 A ORISR 2 BB RS » Do

MRS B R ER EER R A ACRIM A T AR - I > $HERH C 2228l
BB SOMMEGFEE e SR IGERAE - #RH Lyman - Foyle £ Azwell
(1993) LLJ Putnam (1993) Fffdtainy A fEm & B/ NMEARI S T EER B R —
VR ~ FIHE - ERO S - SRR A AHGE) - P E 2 HE R ENS
HITEEE RS S EAE) - WA ESEEEEEERE TR SRS A BRI BT -
BB » MR G ER B RAAAGE VR ZKE i HI A 8y - P )i s o
HEE 2B E SR EE B TR EHE R H 2 R R
{E B A 2 R0 80%LA | ~ RS2 ERH S T Wi B A A S i
PHLZAT=57 ~ /NEGTEER BRI TR/ MR 28 HeE 70%2L F -
% o FRMINERA B ARER TR ER 2 B BRI - WS RIS Y) - DASL
B FTAERE R B A 2 H i 2 2 5 -

B EBER AR (RS ELREF ) o R s A T A I B 22 22
iR - BEEMEEES TSR EREEHE » S AE BN E R
PSR S B A FAR P R e e - ARE2 A aEAs s 2% B B A T
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DUHIAS# 2 B8 5 AR BT RIS SR

B EBERNA T (HIERGEENELVYZEM L) o FYBERTRBIBAIART > ARIEAT
FTE R RS R AT HATEE H A2 8 B, - NS EERE
B e LA E— R LR EASER R B B - 2R B AR - 58
A [ AT IR P B M R B R B B s B I - S RIS R L - DA
EREARAVREHAR - AETT AR B S ) ELETREIRT - 2 A S
HERIEHHAR - BRI ARSI B - DUFEAR P B - 1252
BB % o BRI R IREEEE K B AR RHRE BRIV -

A~ HEHM

AHFEZ B EFZA RATH Authorware5.0 WiliaATaiea BB E 2 — = H AR
FEFENSERED S - IR () B IR SRR () TGS © (5)
HBRGEBYELPUZ Y, o BN FH BB R AR G g i R A AR m i B T
PR B S RIR R ER  HER S AN I B R A im B e - B T i
B ~ N ER > DUREREIR S =TT - SRR B RS 4
ISR ~ = SRR S AV BRI S Bs  Bidh JER B AE A HE TR IR
NN EE L E R 5 BRI B AES A R [RIECE PR AR e HC AT I AR 22
BB -

Ty HA e B 2 2 DA St BRAE N B PR (2 R o X N T AR o — B
BLAERN E AR A A RS —RBEREE E iR R > DURGERAN
ZEMNEBERE - 25(IHSE2 S EFREENRE - SETEREYEMR - Hriy
RIS B RS - IR - T IORE R AR TR RS
{8 BAIC - Rl 53R B T ERE AN Al 3H (R T ZERE) B B ZEAEY) ) -
T HIRSSE R 5 £ AN AR T A A - A3 B i
THEFN B AR AR B S RS -

MERIE B B PUZ AL IO RS — KR - SUBREEE BRI - Uzl
f o HUER R £ B R ERIIR - BRG] - BT R E AR L
T 5 HER R 2 B A R RS AN RIS e - DU HIER S 3
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ERFmS I8 © DT R R ARG IE S ~ RIS R =
RS EE LB -

FFEE NI ZBR 12 b2 FRERE AT - $E0t AN FIEE S RORRE S &
WItRIRIBE &R > BB ATATA L RN ARG TR DI —es
Nt Oh 2 B hs - BRER SR THEN TS © SR B e b R E Y
S DUGHEEEEERSEE AR EAR  BERAIRE ORISR E R H
P RTINS ERIE - Wi es EERERRRA I EAZRNE - HEE
S 2 HA B TSR ERGE DUE A E 2 BT (B P ARRE S R RO RTHE SR B AR
REEE S BB GG > F B ARt B BRI HIA B
Fr~ IR~ B S A -

Bt = =S AN C W AERSE — ¥ P EFF . (oneto-one formative
evaluation) FYFFRY > JUAERSE R ELFRIERE D0 ~ T ~ (KA AR SR
T8 e L HREG L) o ARIEIGALERAE AT EERAIRE ] - S B T il S o
BN G (ARHITRANG ~ ST RS ) > MURIE IR ZR A 7R B [ Hid
IR -

N~ AERT R

AhTe I EEE fRhr 2 ~ Wit ARt S H AARIRE R &3k - Dl
AR 72 B S B R B A5 S A2 5 B S O B R B T 5 -
(— BEEWFEX
TEAASTEERBLLERR » i 725 R Owens Bil Barnes (1992) a2 B4 Rl
=7, (LPSS: Learning Preference Scale-Students) - Bt s - BE =&
FAR R B IR ER R - DUR RIS AL AeRE - IS 2 0 IR
RS RAT S (global preference) ~ HHSIHEE (global didlike) ~ #HEHESL (global
projection) ~ IE[ T/EREE (positive work outcomes) ~ & E I TAER S (negative
work outcomes) ~ [E#EE4H (tension) ~ FlftipE (atruism) ~ TEEREIEE (rate of
progress) ~ ¥Rk 42E (the future) ~ (IS (individual differences) ~ “fNid &
(unmatched) DUk H i d & (self-sufficiency ) <& fEr - MG TFEEE ~ 18



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

¥ HEF LA LHRITHIHREHARAHLLE RBIBE 261

)
¥

VIR DURGEIH RS A RIS ARG E - LR
=fEERR > £ 1278 HEHE=10NE - BIERE ¢ /NH— R TAE AR AR
RS L — N A - Tepe AR RIZRIL ARG RIS LAY - FRE s
bk -

B S SRR U R  (KIATTE SR RO SRR Bl (H
T ~ HETEHE - AREER - $5R) M > nIRES G R 12-48 - [EAEE R
EMIEHT  AIEEMERAG 4 57 0 BIEAEERHEERS 357 AEARSEREG 255
FIEESERREHE 153 5 Z » IAREIRI MRS - HEMERSRMRTAE T 1 9%
443 - SEEEE > FnHE IR ERA R IR

Rl W) B RE DT (response tendency ) s2ZBfE7ERE R @ Bl S
EFEEH B AEE o R ATERE R - A1 - BTHEEF = 8RR
PIES—2kE: > DL Cronbach o filig 2 (7850577155 0.75 > 0.72 LUK 0.78 > fliEFk.z
B 077 BFE TRV, 2R (GRS > 1996) -

(=) A FHaIER

P2 S (SR ) DU (HiERESELPYTRE L ) NS
BN ZERGEE - HIE BRI AR — S — PR 3T (one-to-one formative
evaluation) DU SRS EATHIEE . Bt - Fra ks S b Ma e =
TQAS 735 Rt » DUESIEERFEH A 4~ .8 » DURBERIRE.25 DL B2 fne (4
5 1996) o

(FETRESHZES ) ot 20 .2 NE—E S 5. 713 > BIREAT T « &
BRHBERI i DR TERGIUE B 2 LB S F A A PE - MOERSSH e
2. 03k FH PG MUIERF S 5 3Bk R PE, MRS HEE 4Bk E
FEVE AR - HOAREE TS N YIRS - WE— B ERET ? LEpEEs
2 KPGERZEHEITIR R © 3K A i © 4B R0 -

(HuEfGHEB)EPUZREE(Y, ) Bt 20 RE.Z AES—2k4:55.708 > BlEfuET « il
TR AT BB =305 2 LIREE ~ ffil ~ IRAR 5 2020 - IR ~ JRAR 5 3RZL -
RS~ il 5 4735 IR FE R RYI—SERE R @A RLEY) ? LiaK S 2.
INER 5 B4 s AL FERTE

&
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(=) BREREEEX

FREDAISE - WSE RN R B 22 S E) S AR RS R - SN R RS
SR 2 i A58 i — 17 FLARARRB T 3R« AR ER IS I Yu (2001) fk#5
Germann (1988) Attitude Toward Science in School Assessment &3 @ &E—H <
A > DU EEER A S H ARRIRURERE - BEERAE—EER 091 > s 14
’E o TR IR R T Tuor 8 SUEGIAN ¢ EEARERIG - Pl b RSB o HAR
IR BEEIANEAE ~ A2~ BB H AN -

2/ R

AHFELA R R B #ET Tk ATE R - DU ME S EEEE ~ (5]
WL H B LA R AW 55 <5 — R AN R ZER M 5 2278 S L R T o e B
A3 W E S A NER R R ) B AR IR ER B R P o AIRTFTI - AR
BEPRFH Owen Eil Barnes (1992) ~ Pintrich (2000) DLK Sonnenwald (2001) ZEE£
HFTHE I R B e (multiple preferences approach) » FEFSE2 42 T RE(H]
IRFRd— M ~ Wil > LI Rer AT A AR ENI BB - RSMIIEERIATIERE L
BRHE DR ATRTR - TS B R (A F——60% L L2233 ] I i
IFRITEANFIZER TG A RIT 2000082 A8 [RIIRF (Rf — RN R U5k A
SRR R TR R IS S Rl s S B Y B2 A FI B A B 1 A 8

(FERZE2) -

AL - AIHTEA R T AT & (FEEE TR - LSRR
FRE 30 Feifkds - 30 DL LR AR &A% » 30 DU ER AANAC Stk o 5 AR -
TESI AT AR A SR T B A s - B A 153 S 2R R % 30 3445 - 30
DA BB AR GRS 30 LAUNES ARBC EiiAs R > ¥ A 30 By PEERAE AT A Sy
MR o DULSEBEREHE B AT P AIAS A RRAE o AW TERTER T 2Rl EHERR
B SR ) BRI AR S BER AN - FE R AN e SR RE ) 3 B e
PR -
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®2 HARHBHENBERIFIET

BERL A Bt
=yie 39 11.64
g 3 0.90
(el 2 0.60
Er 1 E L N 196 5851
Er{E B 7 i T 1 3.28
5 L | 7 18 5.37
EF ~ L ] —FE 66 19.70
st 335 100

=

MG T TR /KHERS.05 > DLorilliee - 200 (N RIBER A S e
HLAER TR Arbr 85 ) LURSCHAR R BB » SR8 iR il 5B
(il B BB SR Bt AR B R IRB I s BRI R

— B

A BHEER TR BARC 5 B 28 ey S5 ST ER SE it L BSGlLi » SUR R 3 - Fhd
AHEIARE TP 5 - B IR B ARV ER B AR IR (M =57.67) LR
IREMEHEIAL (M =54.98) BIS{ERL (M =49.06) RYSEAAAGE - B IRES
BT 2R T AR ER R AR TR IR b i S RHAVER L0y BC &2
R RAEERSE R B (M =52.59) FIFLLAFIAHL (M =57.36) 2f2E -

FUFH K728 SRR T T o8 8R » BER TR S ER R ey Wi E A A LA
FHHHEERSE R 2R KYE » F = 3.59, p < 0.5 » FoR—HEHBHIAETH
GRS — B EEANEINARIE - AR E SRS - $HAE
SRR T B R EOR e E > AR 1 B NE ] R R A AL Y
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