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National Chiao Tung University
ABSTRACT

The purpose of this study was to investigate the influence on moon-phase concept
learning achievement, science inquiry ability and the attitude toward computer-assisted
education by using web-resource inquiry teaching among fourth-grade students in one
elementary school in Taichung. The study population consists of 53 fourth-grade students, 26
in the experimental group and 27 in the control group. We use quasi-experiment design in this
study. The experimental group receive web-assisted inquiry teaching and the control group
receive directly didactic education:.

The moon-phase concept learning achievement test, the questionnaire of student science
inquiry ability and scales for attitude toward computer-assisted education were used to assess
the outcome. Pretest and posttest scores were calculated and analyzed with one-way ANOVA
and coefficient of relationship. Independent t test were used to test the difference of
demographic data.

The findings of this study:

1. By using Web-resource inquiry teaching, students in the experimental group got
significantly higher scores on moon-phase concept learning achievement test and
the questionnaire of student science inquiry ability compared with students in the

control group.



2. By using Web-resource inquiry teaching, there were no significant difference
between students' gender and learning achievement, science inquiry ability and
attitude toward computer-assisted education.

3. By using Web-resource inquiry teaching, the frequency of using web by
students were positively associated with attitude toward computer-assisted
education, but not associated with learning achievement and science inquiry
ability.

4. By using Web-resource inquiry teaching, students' year of experience in using
web was associated with science inquiry ability and attitude toward

computer-assisted education, but not associated with learning achievement.

Based on these findings, the researcher has proposed suggestion of teachers' professional

development and direction for further research.

Keywords : inquiry teaching ~ web resource ~ moon-phase concept ~ information technology

integrated education
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®EH 2R iERFyE AP FRAREFE
RERE (SEFAEEIAE AN TN RR TR KEF
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bz A REANE AN FARM L RRT

o FE AR T A SER SER o RY
B kBT PRRE PR RKEFRDPE E
FARRIEEF AR LEERES 0 £ A4
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AELLETIEARE 7 DA MEFY SRR, TR RN ORI RA LR
BhA o THEETNAERL R T AR Y Skl 1 EEE 0 Ap

FEADE YR T2 N RERBEADL L ) T  BEIHT W EERE DU



B THEFTRAERL ) BEIPEHELAS DR R

s

AP ZFATIEARe T AR Y SR, ~ THEATALF R T

T RW R RE RS

BRADEZ ) ~ THEFETHA T84, Sefe AddeT

341 P ApPRE RV Rl

AL RER R

THRE A E T R

G pATER N TRR S ot s A S

FREFEL RSV SochB B KM P

[ ELE DAL RS

by 2 AR A
B ES

Ao B R 30 AEHA > REd Rk

BORELL L L

IFEF A G 2R fop 8- RIEGR - TRA

.816 -

o

+

Lk e wp % (Bloom, 1956 )

2c) F‘eré] = "F'

TRERL T AamE Y S5aplsk, P

g

s RTIERFAPN FRRAFR 0 X

FRAC AT A AN BN Y 2FTHE 4 F I EL g

4,34 7 }fgﬁiﬁ.é\-,\]hf 2. 7P AR R 2
TR %718 (CR ) RLIE B 2 4p B Ao
1 3303 528* s
2 2.204 327% P
3 2.145 416* P'g
4 3.027 435* w9
5 5432 545* e
6 4.113 420%* e
7 5.995 554%* e
8 3514 443* e
9 3.715 496* w9
10 9.349 453* w4
11 3.391 459* w4
12 3.997 494* ad
13 3.658 274% g
14 5235 492* i
15 3.769 413* i
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16 5.697 512* g

17 0.503 .006 P
18 2.843 335+ o
19 1.813 287* P
20 4.796 541* o
21 5.995 532* g
22 7.275 574* g
23 5.736 A87* g
24 4.938 338* ey
25 1.240 107 ik
26 3.390 287* g
27 5.097 A46* g
28 3.514 407* g
29 1.767 265* P
30 2.186 295* P
*p <.05
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94) i L ala 2o TR R e 4 THRMAL, ~ TiRkig > TRBRE ) T
Bty s TaaEtE ) 21 B A (£ 35) o a2 g E s (Likert - type)
TEI A TR MEFER R ABEA - DT A = ’é_ﬂz*n%-ﬁ SR E AL A
FEREE ALTENRLLTRALTRAL,TARA TR ARA
AEES TAYRRL T4 TR jers TRIZL 24 T2aRL o4~ T2
FARR - A WEP LG 2 A B S0 SHD » MATRNY S E2 A3

TR ER P £ R

£35: THEFZRIRE | 4R BIFEHNE

R 1L Fp %

R 4  HAEYRHEOEAR o

[ERE AL 4 EBFEFTARTH A F R RN AL

R 3 BRMFOEREEFREDHI .

K 3 HimsEH ‘iiﬁbﬁﬁi%‘ffu.\.@ﬁﬁﬁﬁ?“’“ﬁ“i‘év\*?—'fﬁf?i” °
A 4 Y L EARE R e 4 E R o

(2) TR RERBEAD LG DRE

AT TR RS BRERRA R A ARSI EE AR 03 £
Bz PR % ERBERD B % (Attitude toward Computer-Assisted  Learning
& Environment Scale - f #i- ACALE) > 3 ﬁﬁgmgiﬁﬁﬁ»ﬁiff’rﬁﬁi;‘ SR R4
FRRABLY  HINE LR B f TR, TRNER
TRty 1z TEY YR, e Be A (Wangetal,2004) (% 3-6) o345t
BE S (Likert-type) 7 B3t A B 4 > NEFEC R > A BB - F|T A od SR
PHRIZFSHVIENFFEREE > 45 T2, ~ TR, ~ TRAL, -
"ARR L, TEFARL o AHES TRYRR  IATRA 2 A TR
A TARR oA TAY IR -2 o K EAER 15 254 #7528
11-2588 5 F » MH By R o AR R > TR B B RIS £ 5 2 9T "ol &
KEBRRDER G 2E -
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236 TRNHUHRERREANEL, LRI BHEHP F

e R FirE

TR Y PR RN AR -

TRER Y PR TR D E R AR R o

HEV R FROLER -

MY R R BV S RS TEEF Y EROY

X =1

7%

oh | 3
~ o o o

R RS R 2FHAU TEFALBERE | c ARFEEFRA LB AR
EHTEE, 0 TBEREE, > TARE 2B EA o THEAFFEFTHR,, T
FHRINAFIpAFEL )2 TR RH P RERREANL L PRSP F
TARARKE P ERER2 TR BRPRIFEFE TR RS - S HAN SN F
2 AR G e g R AR AR L I RA G A F A
2RI FAR SRR AT REREAPE R B 2P Foek -

FEIHEFREHE ORI NFRF LA ML R ALBEFR L A3 A 2

FERREE -
344 #IFIEH

(-) THEFET A E2pAEREL  HP A

AFT G AR EER L w el > 12 SPSS for Windows 12.0 % £ K #cREie (738 B A 47 o
FF & RE A 2 ARl Y R ;%7 g (Critical Ratio s CR)iE {778 B A 47 » & & A 2 49
MERE 300 o2t BEEFREF TR o F LM A ARE L
ARACE B R TR XA 27965 5 B A e 0 TS 27965 KA E 0 £
BRgbMAERE BRI RAL T% o RN E S MA B A LR EELS TS L R
BHERS s PP 2 - A F K (p< 05) T A R AL HY 7 R GR g R
AR R (S P> A 92) o m 2 it (R 95) dpdiikdrie (CRIE) 2 R Aufriis e

BALP b Tiofehi BEIFD 0 EARF N AATP 2 ERARS o k] k% (CR )
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30 5 A%, A (CRE) AiE 30 M 4phd rfichiE 30 endgp = 'Hllj"ﬁ:‘ v drd

37 #7 o

23T PBHFETRAEI AR L AP AR A

TR LA 4718 (CRE) REIE BB 2 4p B & it
1 8.353 .698 w5
2 7.646 .660 w5
3 8.108 .685 w5
4 7.109 674 w5
5 8.692 693 g
6 7.215 639 g
7 5.592 549 g
8 6.386 588 g
9 6.076 .695 84
10 6.261 697 84
11 10.558 772 g
12 6.813 704 g
13 7.646 660 g
14 7.828 649 g
15 7.042 702 g
16 6.076 695 g
17 6.879 749 g
18 8.919 724 g
*p<.05

(0) THEFETRA T2 pAERL A

A7 7 #% Cronbach Alpha(o)ph #%—- &R k% % 2 7 & » ¥ 12 Cronbach’s o 4 #cit {7
iRz Yok  BEAFWDa ks 930 FAARLE G A FSZR o
(2) "TR*GHHRERBERNEEL AP AT

AFT R RSEEER K w dc s > 12 SPSS for Windows 12.0 5~ £ K4t 8iE (735 P 4 47 ©
B L REe R 0 2 Ap B v 2 %7 ie (Critical Ratio s CR):E 735 p 247 > F 3228 4 2 4
MBORE 30 Mo 2t BEEFREE T RY o A sE (CR &) 1 3.0
AR et (CRE) AL 30 A 4p M flich it 30 5P4LP 3 A% - dod 3-8 995 o
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%38 RHH P RERBRLEARAA LA 2P AR £

(I”’

AL A-#7 i (CRiE) JLIE 21 5 A 2 A B P
1 6.950 497* g
2 5.385 499* g
3 7.380 .595* g
4 4.650 .335* g
5 5.264 572* g
6 0.285 074 Pk
7 6.875 576* g
8 7.233 549* g
9 5.951 463* g

10 5.778 576* g
11 7.425 607* wF
12 6.525 A472% g
13 1583 177 P
14 4.980 486> X4
15 4.509 434* X4
16 3.264 .336* Y
17 5.751 509* Y
18 8.995 687* Y
19 8.413 659* Y
20 2.648 .330% i
21 6.652 491* w5
27 8.496 633* Y
23 5.764 512* Y
24 3.948 423* w5
25 8.102 602* g
26 4.333 500* T
21 4.847 527* T
28 5.076 430* w5
L *p<.05

Kﬁgj r?’?éﬁg4?{§%ﬁ@)§i€%ﬁ%J 1%@6‘13\20 s, _ﬁéﬁé%{gﬁa;&,ﬂ\ Lﬁb—‘i%ﬁ

FARBE D B G UAF NN R 0 AT LIRF o
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(2) TR HERBEARSTL A FEL  BRAH
* 2 3 # Cronbach Alpha(a)p 37— Rk + % H 7 & » ¥ 12 Cronbach’s o % #cig 7

PR Pk BAE Mo ilic: 868 NAAREAE G AHFFER o

35 FHAILA A

ARG % SPSS M H MR RS T R E TR S B A A Y % L
TER FEF AT F AT P
(=) ZpwF ik TRy

TR REA LT AT &Tﬁ»‘*ﬁitﬂ?ﬁﬁﬂ“**%%’u%ﬁém@?i R S
AT AR R S PEEL S TRE S RT R T RN

EFH R L RS DLR ARG PR BE ARSI e LR
AV ;bﬁ# R T SRR k2 E 2 fﬂ%;ﬁ% a4 ifu{? RSl R 8
PRV KRR F R RO S B A Y S B ER 1R FA 17 (analysis
of covariance ; ANCOVA) K,ﬁ;%;{ Rke® F LR BPKEFN LT EEE S o
LEEY -

(=) Bz » t T (One-Sample t-test)

EEPRABRETPALPEL TV RIPENEIRTIRALTERLY
?##‘ﬁﬁﬁiﬁJ‘*%#Mkﬁwﬁa LRI Rk 2
(= ) Pearson # £ 48 B (K. Pearson product-moment correlation )

A B & (K. Person) i £4p B Tificehd & P 02 £ AT A4 5 B F AR e
2R o AFT Y AR G AAPM Bk s TR T RS R RRETIS IR

T EY R PEEL TR B R TS 2 AW -
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it
o+
y (1
*n
1%
-\
a.
-gg

ﬁpiaiﬁﬁ%%%%%%ﬁ?ﬁﬁ‘ﬁiﬁJ‘gi%ﬁyﬁgﬁiﬁ%g’
MEARFRAFRAEL BFETHREE BEV IR CFTRS CHTRH O REER
PERATF G AR o BB L P PE K 0 B 1R 2 RIS B % 1L SPSS12.0 gratie 7

FHRA T 54 H e
41 PLE*
411 AR REFHEL RV SR PEELAS NI HTEN AT ERL B

(- )§4§’éf

PR REELEY SRw SR E AT ER AL 4L B R R A 20 EH B3 4
(BT HE 2264 ~ PRt kF 21 x )2 Ty 8, 228 ¥R iR
BT 17814 0 TERHSGKRS ) EL5 15564 0 T THETHRE | 22 8V &
%*uuw?']’*‘%rﬁ*“ TERHGERE  EeapaF L THETRE BN TEREEK
Foo P um Rl g ivL R R BER RS EHR RS DT 8- HE TS
FREASVFEAD R ORES ZHFIEY AR LT ERY o

i%fvmﬁWﬂ&F?Hﬁzi*4a Y5 E% F i 5.365 piE 5.549>.05

AERF R TN L R RS T i e L BRK > B s R E TS &
BHEAY o WAL PR Y ok(% 43)2 Fid s 51010 p e 5.028 (<.05) L& % k& » &g
FORPL AR E PR F LV ARBRTG G RRE 0 FHFL

B TA RS £ 0 A S Y SRS HFLE

44



3 4-1: nkk§¢7ﬁﬂﬁff;m%ﬁifﬁii

w Ak i o L
w0 g 18 iR R is Bl w0 B is Bl
FLREZ 26 26 15.00 17.81 3.73 4.15
ERFERER 27 27 14.59 15.56 4.56 4.58
B 53 53 14.79 16.66 4.14 4.62

242 wH S F2 ek TRY SR L (RRE BRIFS)

BE LR FMET 24 IR THIT3fe  FRE By
P 5% e 1.930E-05 1 1.930E-05 .000 .999
ELR R 553.875 1 553.875 56.778 .000
L R R IR 3.557 1 3.557 365 549
A 477.997 49 9.755

43 KE 2 ALRIE2LETF LR LA (RS SR> )

BR KR AMET ¥4  pd R T3BHT 3 4o F# 2 BEEF
R Ew 49.132 1 49.132 5.101* .028
ECRR 561.151 1 561.151 58.265 .000
g 481.554 50 9.631
*p<.05

b 4448 TEHETHE | 2o FiiTiog; 17643 T BEdEHE | 2o

ARG Tiof i 15714 R op L_#I:K/f? VR R TIHET RS ) B R e T

gt T REE RS ) BRI H Tl H#E 2 AT RERLA LD

ik

B AR R RE L E RV S RFRFE LR (£ 45)
ST HFETRE 2By %‘)’I&F"*.@%’“FA BEHidxE kT4 R 5 1.928%-

d BRI B RRTROCETREEMLY A MEEE nF Y 2ok
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#4-4 1 aFF (lew]) BRI g T ok

. . 95%1% #F T I
£y S L <19 n
FELRER 17.643 .609 16.420 18.866
ERFAEREZ 15.714 598 14.514 16.915
AN ATRI T ehE BRI L F R ¥ =14.7925
% 4-51a%F (ew) 4 B2k SR
KR AT Tiofci B . . 95% 1% g T I
0 ) O I o = ——
X ERFER
TFLRER #51 1.928* 854 .028 214 3.643
{
ERFAER
# 52 FL R -1.928% 854 .028 -3.643 -.214
{

(=) PHEELAA

PRSP N RGBS E R 460 BT THT RS
2 PEIFET N BRI FTHLL TSI A RN T E B EKE | 2T T7211 4
A Bl R T RE e (570004 ) g3 TERHEGEKE ) e (T3567.00
A TR L R Rl YT RS SRR RO - S E RS
EREAIHEHAI P ORE B HE L PEFEL N AR EL LT

RS e Gk TR (R 4T) TR S S FES 28090 p E 5 .100>.05
KEEF R PR L L AT R Gk TR B @ R TS K
SH AT o MWL R L 5%(% 48)2 FiEs 5413 piE5.024 (<.05) & E K& - &

T VAP L PR SRS SRR R R SRR

~

LR m TR RS SR B ARBETN GRS JEFNLE
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%46 2 P HREZ2ZPHEFT A D EPRERTER A

w A Bk o L
T B is Bl iR is Bl w0 P is Bl
FrREZ 26 26 70.00 75.77 11.29 9.56
ERAEKRER 27 27 67.00 72.11 9.41 13.24
A 53 53 68.47 72.38 10.39 12.57

% 4-7 7}1?,; F 7 e i,?ﬂP\ﬂﬁﬁff‘ﬁﬁi}‘? F‘bﬂ{,%&‘%«‘ﬁ o (RS SR 5)

B2 %Rk FMET 34 pd R TiHT 4o Fi& 2 By
L A 175.148 1 175.148 4.025 .050
KRR | 3092.504 1 3092.504 71.068 .000
AN R TR 122.220 1 122.220 2.809 .100
A 2132.232 49 43,515

48 PHEFL A ARPIAEZHEFT G THEE A (RRHE BRIYE)

22 Ik FMET 34 Fd R - TIHT S 4o F# 2 By
A 244.078 1 244.078 5.413* 024
ELRI R 2974.830 1 2974.830 65.977 .000
FA 2254.452 50 45.089
*p<.05
249 F THEFTHKE | e FieTi08h 74644 T3 B ERE | e
AR T 0% 5 70305 R RE BRI G PR F > TR RE ) RS gt

ol TE R R F | R RS Tl 3 2 AR HE LR F L LY o
ﬁ?%%ﬁ*%*E%#E%?%i%ﬁﬁﬁﬁ?ﬁiﬁ*o%%@ﬁggwm(%
4-10) 57 HT THEIT KSR P ES Y T Bdte kg | &2
L R 4339%cd BET o EF RRTANFELREERY A HEeFi op g

Frad oo
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#4-9:a %5 (&w) A E DG T ok

. . 95%1% #F T I
£y S L <19 n
FLREZ 74.644 1.324 71.985 77.304
ERFAEREZ 70.305 1.299 67.696 72.915
AP ArRE T ehE BRI L F R % =68.4714
% 4-10:a F)F (W) i &% OE (SR
By K| Tiof iR . " 95% 1% g T I
0 ) O I o = ——
: E R
HFLTRER £ * 4.339* 1.865 024 593 8.085
{
E R
# 52 ® FL R -4.339% 1:865 024 -8.085 -593
{
(Z) HE%NWe kELR
PREEZ T RE P RELAED SRR AR Ao 411 Bx T THT

KE B2 HTNW RS RRBRIETEL 08194 0 M TE RAGRE | &
296110548 & s A R AL THFET RS e (359519 &) Mt TE B K
e (L35103.93 4 ) o Ft R g FL £ %ﬁ:’#HffﬁiﬁJs“é%%?%fs—%% SEask
- H U E TG L REAEA I RS EHE L THTNE R REER LB

Hgie o fE Gl PRtk R4 4-12) > Yo% F 5 539 p i 5 .466>.05
AERFORE T L L BTV i AR T2 Bk A e E RS &
BHEAT o WAL R Y 5%(% 413)2 FE5.035 p i 5.853 (>.05) A2 s % k& > &
7T ]i#%é“ﬁiﬁ'lév‘%% SRR BAHTNH P RELRCPSET EFIRRE > 20
FTHFLE AT R RES L F2RT Y REERERIE T AF FFHL
_;!L °
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2411 3 R REZ2ZHTNE A RFERD SRR ERTHE L

w Ak i o L
w0 g 18 iR R is Bl w0 B is Bl
FLREZ 26 26 95.19 98.19 13.01 15.26
ERFERER 27 27 103.93 105.48 14.39 14.99
B 53 53 99.64 101.91 14.29 15.42

2412 HT W R LR P FadkE TR %REL A (%5 ER2E)

~R
BE KR AME*4 [Fd R THTAfe  FRET B
F 5% 59.548 1 59.548 491 487
ELR R 5430.567 1 5430.567 44.802 .000
i & F RS R R 65.355 1 65.355 539 466
A 5939.452 49 121.213

2413 HENH P REAR LERAAEL AT R QEA WL £ (%5 BRSE)

“H
$E KK FAMET A4 Ad R TIHIT3fe  FRET BRI
B 5% e 4.177 1 4.177 .035 .853
ELR R | 5655.972 i 5655.972 47.095 .000
WA 6004.807 50 120.096
*p<.05

412 E* PRFTREFHRLFFLE > FLLPUFAEV S50 PEHEFR S 12
HE B RELRZ A1

Wkﬁwiﬁﬁﬁﬁﬁ?ﬁﬁ‘ﬁﬁﬁQEJ‘%?%ﬁ¥%§@2@ﬂ$ﬁii

P AT 4 0 X BT A L 415

(=) P40 TRy A, 0@ L 1767 HFL 419 THEFRELA

=T

& 7692 % X 850; THR W KRE LR | THE A 9950 H# L 1763 -

() 4R Ty S5, FoEL 1793 BELAT TREFELES ) =00
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A TAT9 > %X 1059 THT N HE LR | T5F L 97.07 0 % X 1348 -

R RE2F 4 A H %éf‘ﬁﬁ%fQJ‘ﬁ Talf BYRE R R 18R] S
2 - HH A RPN EL A ERLEPRFELFTEGT U T L % HET
PR u A ALFERIGEIETFRFALRE o A A UT I KURTE  FH
g4 Fg‘fﬂgﬁf” (p=1502>.05)~ T FgFE7 w4 | (p=.432>.05) "7 uif e %
BHEAE, (p=.145>05)F s oA F 05 E-RE > A7 X4 AHE %‘ﬁgﬁ

T CHTRERRERRCRIE DI T € FEN R A rL R o

%¢M:nkﬁw1§i&ﬂ%?$%‘%%ﬁfﬁ4‘%?%wy%%&§$ﬂ$%iiﬂ
A4 & £

" 74 (N=12) 4 (N=14)
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