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Hfir£2H (E-Learning) 252 EEE T & AV E BT » B AL
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THEEE SR AR - RIE AT P ReR e B E A (ARE (& - 2007 5 5RES
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FHELZ B ORI B 20 45 75 3 e B PR 35 52 1) 2 R A B KRR 8 (38 EE -
2010) - RSFEZLEH B ERHREEEARERBRITNAKRAR (Mg
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P EL NEAEAIR AT TR o BN AR Ry i B RS B PR H
FUFHIAER T > RIS E MRS E SN R 85% (BEAEAR > 2009) - Cham-
bers, Carbonaro Jz Murray (2008) HIRFFFE G » S22 42 0 R BEAR AR S Y B2 3 LY
PRPRIEE - T AR B2 A SR i bt e R B -

Bt BHCHIIE R 5 AWTZE LA AREAE R R SR I s AR AR T B
o BT BB AR B SR A T S S ) Bt | B
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(Clark » 2007) - {F5E =B S E B2 A 2 te R R B BA RIS s H E 4 VS B R
FEEEREIR - SR EE IR T B E AR S - DUEARYEE -

BREE R TR AN EFHER A ERAZEEENHEALEBR
(Sadler, 2009; She, 2004) - {£ 5N FHE 25 S8R S Fr 1R 5 =8 22 2 E Y 1
MY (Begg, Dewhurst, & Macleod, 2005; Hickey, Ingram-Goble, & Jameson, 2009;
Papastergiou, 2008; Voulgari & Komis, 2010) - BN JRA F 05545 HiF B =08 ir
B A ERETIA - BEEE - BN - IREE - SUERE
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A AR AT RYERR RS TR - T T AR A RRARAR Y
PRET > B AR R A ¢ IRMIBRAERUE T ? TMERFI(HEE 2 B TA
% 2 IMEA S S B sk PR ERET - IR T AR YRR R
4R SR RE DA B A 22 A TR L) FEIL SR H A R E R

o9 AN BRSO



TSI Eo R ERR BN S8 2 e ——LL T R B, BT R fhl 171

FIRE TR 7 2 2SS ERATRE ST (Dotger, 2008) - [Nt > fEHEFEF L - "
BRI )RR BN SRS R G - AR R AR E I R RS
HYRE

UV —E SRR 4 45 B ) e A AR B AR % S S 2B 005 o 4 e 1) A
BRI IEER » REIL A ST o] DURE ERARAT ~ R ~ el U B AR B2
e A - HAsP IR EMEAETHER (o) > 2008) - ATH, T AEELHRA
WEALEAHERERM: - (BSOS LBV N A IS AT A
B o EARIFESY - BRSO EATTE > BHUTE VB ER A

(SREMK > 2004) ACEHETIA/N ~ T51A ~ Bt ST EARE EEE Rk AH A R A A
ZPRfE (ZFHE > 2005) o BEAN o EERERAUN © EE - B - dnfliEEey T
NEHEFFEEKBRLS L FESFEHREMS (FIERK > 2003) - MiELbiR
ERESHY EEACRELE © FEHISR ~ HEMRE - AEAVHER IR \AU B EIUIHE
RZE (SR3CRE ~ BUKEE ~ J8fE © 2011) - JiaeRk (2009) AIFE H B ARAey B8
TCHE R B ~ BRI RO i R 5%

ATHIEE (2014) 35 EA ARG BEBPRAE B/ NP B B CRR BRI - EERGBAE R
BE L BUNREEAEAETETRE 5 T FE F AR RS R S R iR
B T B R EERAIEN - — B EAT S HE B E R EAIRE - B
FRERE ~ B -~ JBma - SR TR o DUR AR BRI R - SUEAIA
LIRS A BRI B E 7 o WO R E R AN Y BRI B Y LA, - HIN
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T L TR A B B AR © T R RIS R
ST AT S o ATTEEIUBEER - L SRR, - 2
i, O3 HITEEE , 4 R R - B SR = BN
R — T MR RN S A TS T - STt Bt 32 - BBt Y &
A 179 i B IS AP A THEH  HEMIHE. + 48R Cronbach’ s {794 »
S EES A AL 1 90 - 8385+ 89 » BEIRARARIME BT (S0 -

() EHEaRD

PFFERRIE B B R B E TG R ER T - IR A S U SR E A
(RS2 » SIS S TeGTa kMG - DUR AR RRE Ry — P B A -
9~ BT

AWTFELRIRBEA t i - st ISR A T R R AR R R B AE THY
=5 o DIt ISR B E A T AR, T EESEE - T
fliscteem ) ~ " ARIHEREEREE , FUTENEERZ -

Bt~ WE5R R ST i

AWIFEZIIFEEERENE © — T R B SR B B R R R
TGRS - =~ RN TR, BB B 2 2

— o TREEEER ) BRI S R R R R RE T TR B

& TR, BERIREEN S - B ERERAR SRR R ERE SR
xS HRGAELEMNEZBENIRNIE > FERERIE - PR - B2
WRUURAE T B S HRTHI B - RIREAEETT T R, B SRR BB AT
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ZS5PEFEF AN A TERR (SR, B2 T a R L

e RT3 &
PR ?i@%’lﬁé #i‘%‘fﬁ?é ) ¥i’§§;i?i§§% )
FHERIE: (5= 10 73) 6.72 (2.05) 7.98 (2.00)
FrEfer (&= 757) 432 (1.42) 578 (1.18)
FHEEEZ (S 5 5)) 3.10 (0.97) 3.68 (0.76)
sy (S 2245)) 14.14 (3.77) 17.44 (3.06)

26 THFRATRRE 24N DRPIAHEA R T

TR B (1R - BT
HE EE CPEBEIEER E BE  BEEN n2

R FIEE 1.260 1.192 .169 7.475 49 .001* 533

T AR 1.460 .885 125 11.659 49 .001* 735

RIEEETT .580 .859 122 4.773 49 .001* 317
*p<.05

RIZZR S GERBUR > BAMEET T BN BRI HE 2%
BAEMEME - BENEEN T BOSFREED > SHEZGEHED B B
t=7.475 > p<.001 ~ t=11.659 > p<.001 ~ t=4.773 » p<.001 -

SUEAEN TRISEEEREER ) ZEATHIRE BRI B TR
AR tigiE - Wk Ared RIEEANFR 7

27 TEELATREY LA TSRS HES LT

PRETERE R (1R - BT

P e SEEETER tfE FI I st
- B 3.300 1.632 231 14.299 49 001

*p<.05

MR 7 45580 » t=14.299 > p<.001 » FEFRE R - B2 EHET Tl
M BUERMEBEE 2 1% AR R BRI R L ARE AL -

Gre LA RGBT T RN BUUEBhEER R - [EREER
BRE I ZRIRAIER - BIE2ERE - RIELRRWN Y THELERSH 8 E S aEE T -
RUREETT " M BB B e T T DI AR R B ) B
#E2D - Hogle (1996) 8 B2 20 gk o] LU S B F1 B (Stimulating Motivation
and Interest) ~ 522244735 Bl [0 & /7 =\, (Effects of Practice and Feedback) i #2 = =&
& HE ] (Improving Higher Order Skills) SE{E8E - H1 I AIRE JIHY 28 R TR ZE R AT
IHYSRE B 65 - M R4ERE R EL R R Bt So ik - B2 Bt sy
Bt > B s EE TR RIS TS - RIbA TR RE R
B 5L E FENEAEERN 3 - thoh - BRI RE IR B A

IR R B R W
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R > U0~ SR - WG ~ MRERREIMITE (2014) fEHIKBEBENE
Rl AL B o FRER R AR S bt o A i — R Y P A DR B R SRR
RN T ABTHVERE S B EHLRT - BRI EAERE R EEE IR
R FEARTE S - INIESFRABAL A TOREM IR - S 2R RS
REVFER Ryl - SR TR EARRHIRE ST - TEEAERIE2RE T RERGHY Y B LI
BEEED > AIRESRIARR TR T B, ISR A B A B A ST B
THRERBEENIEFENXZIN - IVE ] RE BB R A B Eb S b PR A H ARG
PR EUE H YRS - R PRI R B IR R > NI RS AR
FIERERAE HAIE S -
T~ B TR, TSN K52

AHZELABL NNEERER AT S0 i HEFT T SRy AR R - T
THYSRRENT ) ¢ BBURRRE - TR EREGTELE ) ¢ A R AR
SE={ T AEEARAR ) SR B - BESEE AR o BRI R R IS (A
MEHER  MEEE RS B > 2Rk« THPNEENER, - TEEE
o TR EREE, - TRKEEERER )  BEEEA 1~10 970 §ER
WHFRS:

(—) BB, RN

208 T4t E Y e | 2 B R

EH S (SD) SR
L. PR P S AIFRAY 5 SR A R 7.98 (1.44)

2. N TR A il & 8.63 (1.51)

3 ERHNE S E 7.98 (1.86)

4 EEESSHE 8.16 (1.53)

7. BEFFTER I NSAT A B e A 8.57 (1.34)
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Abstract

The purposes of this study were to understand: (1) Students’ scientific competences
improvement when they were taught with a “Simple Machine” situated e-learning module,
which is designed by a teaching material developing system—UeBond. The module was used
as an after-class teaching aid after students had had their formal class learning. (2) Students’
learning feedbacks toward the situated e-learning module.

The subjects of this study were 50 sixth-graders. After learning the “simple machine”
unit in the conventional class, students were taught with the e-learning module which was
used as after-class teaching aid. The evaluation instruments included “Assessment of Scien-
tific Competences” and “Students’ Perception toward Game-based E-learning” . Descrip-
tive statistics and t-test were used for data analysis. Based on the findings, the suitability of the
module as an after-class teaching aid was evaluated. The results of this study were:

1. Students gain significantly higher scores on scientific competences, in terms of scien-
tific concepts, scientific explanation, and scientific inquiry after the treatment.

11. Students also show positive feedbacks towards the situated e-learning.

Based on these results, it is suggested that the Simple Machine” situated e-learning
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module is suitable for using in after-class as a teaching aid.

Key words: learning effectiveness, scientific competencies, simple machine, situated

e-learning

R IREL RH B R





