Sawmﬁﬁgfﬁxkﬁi§¥$#iﬁﬁ

th BEY + e
R BT P AR & Sl SF 9
L aBmBITY 2 ENE g S
700730350@mail.tku.edu.tw picasso@mail.tku.edu.tw
i &

{,&_F,m {;ﬁ i;;iﬁ%b‘?&b E‘\|ﬁ—;;r¥-$7l‘\}7‘:{\ﬁ¢/i_p'? %E\» £
**°ﬂ“ﬁﬁ”%i%§7ﬁﬁ4§—ﬁ*§mﬁﬁ FERBEFEI R APPFY - 4
TR AEEE s ARAARNFLOTAKT OEY 4 ] F G (7 Scratch o F
%I};L?:‘_é%Scratch B S Bk R B4 FY aki.k; S AR SR T el
P 5 R RFFRLPA D R RE PR G LA B AR A REFFRZE - - BT S
4 e o FPrEY i# ;ﬁﬂ RITEEE»EY > k{2 &FF Scratch (8 ¥ é»‘%}

AT LB 5%%13’“ B TS R REA 1T p ¥ 5 K E Wk & Scratch 42 &
BRI L ERRE o AN R 2 EBANBFL209 = F A LT T %
Aﬁm&@ﬁ%wﬁﬁﬁwﬁ FERG BB e BV AR TR LT Y o7
PRARRELEF RPIAFEFRLS A GNP EZ L WP F LR 30
%ﬁﬁﬁ’wﬂ@*\me%%ﬁ$¢oﬁpﬁuﬁﬂﬁﬁ%ﬁ’%%éﬂiéﬂ
3 é%mﬂkﬁﬁfﬁﬁ*ﬁ”*fwﬂﬁ‘m“m¢” CHFE R A iR
HEH EY évi&%*ﬁ&:_ e gY é»ﬁfu ; ¥ Scratch 7 F A2 2 5 4 & 5 » MA 28
AEY AP GRS
R4tz :Scratch~ 2 T8 % ~ L3 F Y

A Study of Learning Effectiveness by Using Collaborative Project-based
Learning Strategies for Teaching Scratch

Hsu, Hsiao-tung Huang, Ya-ping
Tamkang University Department ~ Tamkang University Department
of Educational Technology of Educational Technology

In-service Master Program
Graduate Student
700730350@mail.tku.edu.tw picasso@mail.tku.edu.tw
Abstract

The present study aims at students’ learning effectiveness of using collaborative project-based
learning strategies of teaching scratch. A quasi-experimental design was adopted in the study.
The participants were 209 sixth- grade students from eight classes in a public elementary
school. The participants were divided into two groups - collaborative project-based learning,
and independent project-based learning. Based on the results of scratch pre-test, each group
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was further divided into groups of three levels - high, medium, and low; the purpose is to
investigate the correlation between strategies and competence of scratch among students after
eight weeks of basic scratch learning.

The research tool of this study was a scratch learning achievement test. The study used a
nonequivalent pre and post-test design. In the pre-test of scratch achievement group, students
created 30-second animations as the covariates; in the post-test, students of the same group
created The Incredible Maze as the dependent variables for two-way ANCOVA. The results
of the study are summarized as below.

The effects of strategies of scratch achievement are:
1. There is no correlation between strategies and scratch achievement.
2. The performance of collaborative project-based learning group is better than the
independent project-based learning group.
3. The performance of low achievement group is better than the high and medium groups.
Key word:Scratch ~ Collaborative learning ~ Project-based Learning

d W3

gy (PP FTRRT Y AF) (FT2008) T FERBF I AFY
FARES AR - EAFREEI LT - FerF - (RFE S5 PR
AEELBEE S RBRBAPY B T AKT oY J“rﬂﬁb Sode 5 F MY 0 F

Wt B R A i 4 2BEL T ki - qk@w’m&&mmxiﬁfLﬁ
ﬁ&%ﬁ%ofﬁh@A%&WW dritim Scratch #§ i § 14 ~ 355 R{cigik g 0 jF
© 3 5T HE ~ Scratch few o #5? Tz ¢ o ApM AT T+ d4p ) 0 Scratch i
yﬁw%%ﬁmﬁﬁﬁﬁFhﬁﬁﬂﬁihék4*%&&7ﬂ44$avgiﬁ%i

= # %38 {7 Scratch enjp M & 5 -

F ¥ Scratch %5 {4 >3 5 4 $ Scratch foff % 3 (T 2241 & 0 ingd e 4§ 24E
EFIFYAPRFLAN FLHFR - R FRF R AL KT KA LR
Fagivopmegd i 584 r&?{?ﬁ%& R F - PR iﬁfuﬂzzﬁéﬁﬁ i B4
R 0 m L F LIRS R MF R A RILPE S L e T o
iv @2 e Scratch ¥ B2 Bk o Y F X HRIA G A hF A L T XK
ez om 24 BREL 53

-

EiFF éf\ml'E‘/z‘ol}‘]LL‘"-l» i’%‘m:ut“#'ﬁ “Lé\'j‘}\?ﬁi&%i )
BT £ TR FEE (2010) A5 NE L M AT FHEY A

< E £ - BehE kAR $ 0 Scratch ?{?Q RKFFAL L A 2R > o

ﬁélﬁwFﬁi@&wWo&gwam@W t?*k%ﬁﬁ%%*’%§4
3 #E;ﬁ“ﬁ‘ﬁ'}f P REBEA G A RA HE 4 R r,\l”“‘ll.lt'#_ o R Y oy p‘EthQ}EJ(#j:F‘J‘B’;‘? s
A H (2009) 45 - B g TEY SR TR g S ICENED o Li 4 e
FLABREF DAL T RBERRFY DG G R TF Y D
EFA R IAAEYHG - P n B R E L a3 F’Wé%{’:ﬁ“ KEMEELZ

2



L T - e R ERMEY OF 4 @I FF SF esd 8 & Scratch (8 ¥ ok
o { e H oo

B AFED YRR ATRORY 1o e Y 3 Bt Rl

éf{?,z v(Bouhuus Perrenet& Smits, 2000) ° & A7 L FH p S HE T EEES KT

FEED N AEY ks8R - %imlF?_.%o—‘% R ACE 4 Y Bk, § -
GG REAFY ML B S REE 4§ Y ] Scratch ehdg £ o X R ER Y
EE2 bR P I KE SR AL AT FHTE W fo® 27 49 M Scratch
WE TR RRIRGLNEERTHESRS oL sy FE REF SR
EFERNEEHRI AR QAT B s PR m  HEUT I EE RS
£ 47 > k&7 Scratch %% -

F 3 F A& Scratch shfp M= 3 > < 382wt g 7 5 iF 3t Scratch g » *t g -
oAk L?,L;‘lj; CHEIRET B RE o e M F A ainde o b B B 444 Scratch &
HE-FYhFL Y ’*ﬁ*ﬂ MY o» Fl4 £ - p g ’ﬁfwﬁéi%i#&’ﬁ B Fy &
T ABFELERERAZAAH LS FRFLFENY RITR SR Y HE 2 Y
Scratch = & ia4p B 45 34 o

ARy ST A PR Bk Bk Scratch Ap M R E 2 £F 0 2 B R E 2
fr Scratch 425 &% ¥ A,TA{@’)% 23 1% A5 % e 5§ % 4o Scratch A28 $5 ¥ &
ﬁ-’uf’ﬂ%f&"{?’ﬁ 2379

7 ¥ R
-~ RIERY

Panitz(1996) ¥+ (T H ¥ 7 7 - B K o B IFF Y £~ fé A A AT o
FEGRE AR g aBfP e E €8 A H A REBRR A g 3o
EABMBER? o f Afe e @ - J@Mﬂqj ¢ 1% 178 ¥ (collaborative learning) £ & it %
3 (cooperation learning) # At — 4234 o * R KW R IFE Y £ALB L B2 & B R
BB AR FEE LR oS R arited FITE Y A B - ded FE AL PR
R FTpERAFEFRET L8N 3 A &(Panitz,1996) o

EITHEY RN T Pk afp 2 i 4 % »z(Johnson & Johnson, 1991; 3% % &% 4 »>2007) ;
REEY EREESE P ERPFHEY PR AR 222 mmﬁi EELpEH
ehirgs (Springer, Stanne, &Donovan, 1999) = F]pt#7 7 4 < f 4p B YRRE R Bk
7 (2005) & P4 #(1996) s Pty ¢ S RITEY T - BE A - ARE Ko
MeB AL L R el 2~6 4 o BY AR 0 RKEF S RFE R E B K
F‘«*fr? 4 Fﬁﬁpéng—rgﬂ BB e - RPEFEEFEY FH o URSFHLS G B
moE ¥

Ba g2 RIEEY LR F REART WL EREEA A ik s p AR AL
§ 3 F Ao AJL B 4 ¢ AR £ 452 (Dillenbourg, 1999) -

PEEUT AR AR RKE S hEER “#Bfﬁ‘.?m%ﬁ1§ £
AR EF R E RV R SI RFEFRTAE P 2o REXRFER
AEP LR ITEFARELTEY 3 2R HIT R F A4 Ry L?#E-

iy
B
A

3



FoEMEL BT LRI T EY s L RS ?iﬁ&@?ﬁ,jg@
fosdsh o 35 O AL R AL B 0 K RALfR A0 4 o (SRI R S U S kA
B fAL S S pE 19985 T K 0 20015 HhE R~ g0z e 0 20015 HUR
+ 38~ B ¥ & 2001) -

FPR#3EY AT L BERTEY ST iTE kipd s Tt ERFEY
HE 2 xi;%? VEE e B RO Y SRR ey B chit g (HRA e ~

&~ 2 £ % 2012 ; 17 A > 2011 5 %%Iﬁj » 2010 ; §8 % * > 2010 ; & =% > 2009 ;

I 0-2008) ¥ T A EFRA Y fo- BFY 2 N3 BF LR &S foie R A (2005)
I PR RGO Y RS R R E A PR Y o A 213 M
TR FET L FApL A ’*’ﬁmfﬁém il A LR R TN o
RAEY BB o RE A EHE TR LS :E%%p ARF A AR PR T
BEIVE G e T g o T BT LR (TE Y T 0 4 Scrateh B ATH Y F Y HF
i%?ﬁ%j@@%ﬁpzo

Iy

4
sl
#ﬁi
9
g

%%\%rﬁ’gﬁ” - AR EYE T & k%l‘iﬁ¢ % 5 .g{a;uj,,“a b
P FIRILRE A 2R BT RE Y T LB L - SRS
24 (584 % > 1996 ; Thomas, 2000) - &4 e § ¥ LR p 2 i ZB e BE %1
kA LT B N ch- BB SR Y S R (BVEE 5 2000) 0 BALE S B Y RET
FEA LG AHEY i FEEfofEA R TE N 4 (Sirg, 2005) -

LAES Y RA 1960 & S enF KT o B L L p ot S 3 RITH
(Marx, Blumenfeld, Krajcik&Soloway, 1997)’ 3 E‘X]:?{ FEPSER TR F o B
Fgérr,_\‘mﬁ | AR AL S P R E MY B R Sk :L,-’f' T ST NN TN Y

R E SRR A B (f 240&% % 2009) AR PEERYT - L% ?7’5
Kinatrick»J AEH Y B L BRI RRE LT PRSP L RS
HH A FPHRend AU a L AR (Jf W0 2001) 0 A 15 A B Y KFF
< (Ateacher’s guide to project-based learning ) 22 & (Fleming, 2000) » & 3 & i 4F
feen1 v, B FIEEE PROFIEL AA ZEEY '?ﬂz E F?Kp TRAT N fRAR AT fR
MA-KNEARFT RFE > FEEY REEFY B2 p A %o (FfriEis o

LR FEAES TV L RO P RBE AL F (T e O S Y 4 i
£ RAET Y R f&ﬁ%{r@ GHE R - B2
S TR RS SRS LR A B EEE O B B SRS
t (f £5 0 2001) ) FIAT g RIS B o B A E S £ Y KB FRY s
RFRAEI R 2- PO BRLFAARDORAT REE (- ) KEF LRE T AFEw
R () HKEMEFEE A p FRPIEFT é%’?z\,—r_g' (G0 4p = 2 %
B & » 1997 ; Jones, Rasmussen, & Moffitt, 1997; Homas ~ Mergendoller&Michaelson, 1999;
Min Liu, 2003)

GRYCER-ES R Y PR 1S R ST 3 SRS A
BATASIEEL S F SR N AT AMKE A I EF A PR TR wF BIE S § BATRT

o

—=

4



ME BT ATERES ZRPATE P ABDL SRR AT UE S K ITE
= ~ Scratch

Scratch #2.3% £_% 2006 # =t B+ > 80 B4 L1 B IR F %3 4 0 g Bl e (MIT
Media Lab Lifelong Kindergarten Group ) *r# 4% (A7 £ > 2012a) o & * 3% ~ ;& b
G KL R AR R IR B AR N BATaR A L 140 29 5
Z8P 2 Ao > 287 H* Scratch 1.4 windows <& (7 % & -

FHip A F-1%5 bk "# E i~ 4T 44 - ,(Du Boulay, 1989 ) Scratch
LR fpa g ke (B2 B34 §02012) 2 {2 HEE Y oL -
BB Scratch £ M4 B P s B4 & 5 ol F A R & 248 R 5 P 1 kARE
i# * /i m (Resnick, Maloney, Monroy-Hernandez Rusk, Eastmond, Brennan, Millner,
Rosenbaum, Silver, Silverman, &Kafai, 2009 ) - # Scratch + % 4% 3 \‘I}{'“}F' A ek
HGEFRAEE > B EFR R A AREFEL -

d 2> Scratch K- 24> A~ Rt P 2g fef S E AR R o i b
WEG A AT 0 B &4 (2012) 45 0 Scratch j o4 AFEE Besig ?{%
HB,S :

(-) &7 ety

(C)RE e FREFST Ao oo

) et \ﬁﬁﬁi’@*§”°

()P EEFR Y fog2%EZH o+ 7 hpFRIFT " Z4 o

T)RETTEFEE 2 Tpak

(~)727F> .“%E\‘f;\w AEE S g B A RSB FIEY o

< Fls Bk g EEs B 2008 # 15 444 Scratch frF ded (8 F FRDNR 4 &
g% Scratch {6 » * 3 472w B Y LR - T 3 37 ?g e, B4,
535 8% Scratch £ 3 4&c% > 2 ¢ % Scratch m% YAL RS LR 5 EREP G
THRTAAMAT B %2 HEP > ¥4 8§ Y Scratch f25¢ ﬁcﬁw » B4 RRREfRA 4
Bl tes B R oS R AL 4 3G TR B (a%, 5 2010 ; 4 2 > 2010 ;
5%% %2010 =3 & »2010; 2 'i‘iT%ff > 4)?;—‘53 ~ Rz > 2009 5 12 420 2008) 0 Fh

3% (2011) f= feda e 1 L3 B Y (7 Scratch %8 v me TH 7303
fe TF 4 wihg, it 4 - Baldwin = Kuljis (2001) 45 ! - ﬁ;\%] VAR R AR EE &
AL RA Y F AR EL ] R BRIRF-HEV F A BRI RERELIF O
e T LRIV LR o R %,ilri_eiwﬂz s AFE g #* Scratch
PFHEFEIRFREFLTIE -

b= —‘ﬁ?ﬁ’i"’ BAFF M RPN ) F Scratch #7 = % > #IF 4 &Y Scratch
13 FAREBERANF > 22 2 RIFFY Scratch > ¥ 7 &R AEf340 4 1 39F BE e
(-2 g > 2011 ; 2 2 > 2010 ; 3% % % > 2010 ; #g M %2 > 2010; &F & > 2010; 2
%Iﬁ SAREH a2 2009 ; 4 2 440 2008) - R & (2009 ) 4p hL T8y
b A R NE A LRI R AR R AU KEAEFEL AR D

pe

z}



$-FyBEARY
— \,{37“ 75\:*%‘__
MR Y L R R R AT
(-)p %7
L HBE AR Er S EY b W B Y o
2~Scratch #2. & @ Zm Rl g - A2 F Ak~ d o efoi s e o
(= )iz %38 % Scratch § Fp|sk (= ) éhx & o
(=)% %38 % Scratch ¢ iTiplzk (- ) h % o
T
AFAG AR AHF Scratch 1 (TR E S B Y  HE 4 B Y &7&1%%’& Ve -3
G E R BABIET E LA AETERAA T LRER ) ERE S R RER
Eﬂﬁﬁﬁﬁﬁ’ﬁ“ﬁ*%{%é*ﬁﬂ'fﬂmwéﬁﬁgo;aaaﬁw@ ¥
Bofaplut % o £ 15 AT 29 shm i
1 WS

3P B B 3T i B
BTk e 01 X1 03
W B 02 04

O1-02: 41§ i5ip| %k = i
03 04 : 451§ 5P|k (s
X1: 7R ch 3o gy
ER e
Apmg i * TScratch § (Fipl% (- )~ (= )y 3T F P FRFHE - F R
SR > ARIRADMALE A HRE S G o AT
(- )% (ERl%AT D 2= A R0
FOIERSRELS AN - FIFEER A ERIFERP F od 3T L] (TP
Feztirsh WEHE Fprygfd ol LEERIFTERP L REL AN
F 9 F ot #F 5 im’5%3$€$ﬁ$’~%ﬁ?ﬁﬁiiﬁ&%?ﬁﬂﬁ%
e 1% > 1F]-fr'ﬁllk‘ﬂ$)i:\ V- 2 a VRAGKIFLAY2ZEYFARDER L7 4 FFF
AEAXBEZLLRIERT T L FRSYERP
1 ~ Scratch % i=pl% (- )
AR &R P ORISR - F AT F GALF YRR TRl & R 24T
(1) F 3 @t ngd
2 *Bpsd1tiH
I

It

40!

W ohek G SR A RRABES ETTE o

G) FER=+fmt
2 ~ Scratch @ =p1% (=)
Miplska & P TIPS 2 T IR E B e 0B £ R R o i
i B E LT
1) 1% 5 WAHEE S S W -
(2) 273 3FEE -



(4) & ¢ piff |

FOEF AP 0 g

ERCI R A fii%
HEREhed 2 9157
% 2Scratch =4 & &

*é*mfﬁﬁm HREL ﬁﬁﬁgfﬁéiﬁ&im
SELE PR IEER LA TFREP & LRG]S =L

/’J\g{ '%rr'c;';L/”\ 1‘%‘5‘1% I/E‘r‘—’.;.;“;u};‘]’:l %—‘:_T_/ﬂ\ #;;___;g_
0 > R e FEgTEry
10 ©XiEE A PEAART G RicEEPE 5AFARS
0 RS REEE TR SR ERA S Lo AARR
e D iFE. 4L ,
25 i‘g;;@q%giigj\ e 4 avﬁ‘:}ﬁ E»‘QIE“_E;}.;;._,F]E%— ,1;5%7}.\‘& o
g0 YRR EFEF A IE SREERPFPFHE 2 AT
o RERE S G A
o CXEECRFIAECREILRCE S RERRAE ERER - AR
ARk TR R o
SRR RNFABER i D CSRERRPEOPNFABRE
50 Ao RREIRECHARJY  Gpifel 2@ g iER
ERTR A
(= )=R
R m?l%} ’ 1_;“ RSk 2w ’Ff"‘?‘ff%%w« FHEPREEFAFE 2R
> TR AL 4 & Scratch %5 2. JCEFFaps 30 2 (AR K N 3 d s 3
oo B (Ep|gk A & aru,\ , ? TR LY (Fmm 2 o

’?'J%‘\’Jf"‘i/”\;}%’ REGRE P = L inT #5523 27 Scratch | (TR &2
§ B 7 e A R cdR Scratch B ARET A EF GRS S e 12 EA 1 c‘u?imﬁ 7o
SF - Rk R E RN F AR ek 300 £ T e kT B

FAanEL —%Z ES °
% 3§ i%ip|% o Kendall fo3 7% #ic
FiTRl% TR . FERl® R TR .
(- )& (-)IF&E3 R iERI% (ﬁ)ﬁ’f'%ﬂl (i)f%r'%" 7RI
F'V'Fy"" ( )’I—A;\ - VPR - 2l ( )’LA;\
A~ m s A M
kendall f-3#
e 0.984 0.897 0.977 0.967 0.892 0.91
BT R ¥ M 0.002 0.004 0.002 0.002 0.004 0.003

T~ AR R

AP EHYEHGFT L LB f_,\,;;_ PEE L B hAWKE » AWK
§ tsi& {7 Scratch F FRI%& (- ) » 75 w0 Rl 4§ PR L TR AR ¥ P %
Fhteief Scratch P iTRR(Z ) TR ISR E o -?, BATITT R Ao 40T



% AScratch Azp %

EEEE - ¥ FY e R e KERE

SR Y AT

BTk iEe B ey - e "
1 B#HKE L g (- v 2l
) : A MEE(-) 2 5 HlE
J<q (23 SRR 1y
, W B ) 3 & d B
e S
]!Pb | 2
i BRE NESUECT e
B SR WIREILHITE 25l B G R
. _— . S L Bl AN ;ZL
2 IEFLBFRETA ANwe) C T
] - .
B E g %ﬁﬁg_ﬁ, L S-RERETR
SEFIBARET R
) ARR AT | 1~ RL& 59 %
T; TF%;EE%E 3 ol v4y 2— p ) N
3 FHEIBEFLEHREAT LHERLHEE AT
. BAEARA) AL iw 2~ FeRplEFHE
B ki , ,
< LRy T

e ey
R RS L NS T
LA E

B opriage
e 4
B ki

I-#RPleid

A3

S e

B iERALE v e s p NP U
5 FHEIBEFRRAT  gagy Lr#ferplefd
i®
B b gl v
et e P B T 1~ & BRIKEF T4
- P A i R
5 pAGEER R FARB hp 3
T B bane e gt BERE
¥ T O 2+ B Rz
Fe TR B4R
= e 4 A i ® =i ix 1- 4 L3ER
, T e Ak AELSZHEL 2. B4 EAR A
pesage o 00 i L3 AEL U
T e Anmg sw

T~ FRAEgE S R
MEF 2 F A7 & SPSS17.0 et i 7 a4 2 .05 G
B R o ATy AR * cnit 2 E P 4T
(- )BT+ & Bl 17



%7 24 % & Scratch 42 & &% ¥ Scratch «1% ¥ H L 3 Er 5 g
® 2 F]F & R T e
1~ Scratch ¥ ¥ G\ﬁ‘u
r2 Scratch # fEipls% (= ) R4 g5 % %2 o Scrach F iFR1% (=) ~#5
# %30 > % FF x4 Scratch £2/& B Scratch ¥ $ e 3 iE R ) 0 RS
Er AR YRR PR FE Sonk Y% FHFF I EY REHFRE S pluA
Bk ek o
2. 2588 R
AETY AR B TR E e S L Ee A B Y L HE 2 F Y Scratch
S 9 G\:iﬁﬁvﬁzfﬁ?ﬁ y R ER Sy Rt N kI p & 58 ek~ Scratch #2 R 4% ?é"?f L
Bl g T ol FRAT A BT o d AR RAFHFRY 0 F F - L EBET
HHEFERA DG b SPEFEM LT E AR RHE BRI DDE 0 D
R E R fF Yoo Scratch AL 5 f RIT ~ RIS L R B A
ERdg R s Sl
#. 5 Scratch Az p %

KB £ Scratch #2 & g4 Bk ap) T Ea 15T 32
B A 36 72.97 75.23
SRR g ATAE R ¢ 35 55.72 58.81
A 35 39.06 45.40
IR 35 70.76 71.32
B R E S B Y AN 34 56.37 57.29
A 34 40.44 44.68

FwpofE il TS %k d 0 dod 6907 0 8 & Rl i Gk TR
GRCEEESE & T
%06 w Gl I %

% i A T 4e df TdTo4e F KR
KB Z 23.604 1 23.604 6.663 .011
Scratch 42 & 22.349 2 11.174 3.154  .045
FITRlEE- REFKE A+ (TR
— 4 £ *Scratch #2 & +F 17ip| 5%k - 4.13 2 2.06 .58 563
5 >4 8+ *Scratch 42 &
ExS 712.082 201 3.543
8 Hic 757210.000 209
I {8 iy 34746.153 208

aR > =980 (& R T+ =.979)



LR REF e od 797 0 P ERB IR TRET 7 E K- T

ERBAFEEPEEFTAIT A A TR 4oL 8HT o
3 7341 % 3 8 olevene & 7.5\

F dfl df2 BE¥H

152 5 203 .585

28 - T3 2 SRS TR 2

3

% AN T3 4o df THT e F o A el
RO {8 e 34027.289 6 5671.215  1593.604 .000
# e 29.123 1 29.123 8.184 .005
F TR B 6101.371 1 6101.371  1714.478 .000
%52 207.369 1 207.369 58.270 .000
Scratch#z & 140.653 2 70.327 19.762 .000
¥ 5+ * Scratch#z & 1.753 2 876 246 782
ExS 718.864 202 3.559
kR S 757210.000 209
I 15 g i 34746.153 208

a. R T= =979(#&sh R T3 = 979)

#9Scratch#z & 3 8% F 18 5 £V )

£ B 95% ZuE % RFC

() s ) 2w TLE (1) REFL HER TR R
¢oae MA R -3.023" 502 .000 -4.012 -2.034
BAE 331 493 503 -.641 1.303
G ) 3.023 502 .000 2.034 4.012
BAE 3.354" 828 .000 1.722 4.986
BAhE YA -331 493 503 -1.303 641
A -3.354" 828 .000 -4.986 -1.722
§2 TS L REAFTFR ARG S AT 0 FE=2465p>050 23 F% 2 A F
,? 50 T4 AT 0 FiE=58.270 » p<.05 - L7 F etk % > Lt F]F @ 2 k8
e

i R R
D | s

10

b

%&E”’?frf%i%%{iﬁlréﬁﬂ*,Tﬁﬂg&ﬁiéﬁ-“fﬁ&i%{%réﬁ?*if‘u;iféqﬂ
cratch4z & » Fi=19.762 - p<.05 > L& 7§ ¥ %> L ¥+ F 3B k> g7 5 &



A

CE T ALGNT 0 R REAREE > BALEY RPN G L egY S
B Rt ARBYSREFL BT SREPHLE -

« - B
- B
Eﬂ;ijff ?’(?fﬁ%lb‘i’t%m*i’ﬁ\’}'ﬁzllk\%’—’r%}-}- ';IZ_EZ‘.T’“ —Lgc 3}’%‘@&\1‘]’—&\?

-

feft g Scratch 5 ¥ & e ] hR 0 #0822 Scratch 8 ¥ S & P A T (E W
# 7% % I Scratch 42 & 05 2 4 § F15 £ 517 e g0 2 0 $hsorach @i Y ] MF LR -
FHERERG T  RIFERE- TV EY SR L aap L Lo 8y 5 444t scratch
ARRM T 0 MA e ”s\ﬂ‘%*“t‘a\‘y}%&‘emﬁﬂﬁ ko e oo mfeg o B
?*##W@éﬂ
A RkER e
I~V FoRAJLE Rl | AR - TR > Er BT R Ee K
BEARR D KEFREE A RMOBET > LB WA I BT ELE #2529
BEREER ALY - A&7 D] FIPERTVEFHRIEL =D e F o T
i?*id %ﬁmﬁlwimﬁﬁ’ﬁuﬁé%%ﬁ%mk{o
2~ FAeor MM IEY :i—s—x = it s pdffosc B A Google e (T 5+ >
:igﬁi AREY R “’U»\é EA R LR A IR ﬂz* #k4v » Scratch i
TR % 0 2} fyoutube > * %ogoogle 5 1FE S X B BRE AV ik
Eaﬁﬁi’ﬁﬁ?ﬁ#m%&’jjﬁ@ﬁﬁﬁiﬁ,ﬁﬁﬁyﬁmaﬁ{
ARV HF AT P E S 5 o
54
P ML
PEAFETNFE > 2008 RV FEFAKTE L F 12008-2011 (1 F 513 F )
FAE RN
ia‘%lg I RLH Rz (2009) - &t B oBLsS Scratch A # e R F § R AEfRA S 0F
B ¥ KR -GCCCE2009 § L= B2 EA P BKT R 1 £ S 1inE
B~ Jg 4
PEE (1996) R FAFfofaFFIRL ST Y%E2FY o o 12 F o
HEH (1996) - FREVRABZTHWHEY —FVAFERLFF o T
N R AN A SN %v‘ S EA S 2 (1998) R £ IFREA R L S
AP“(Wﬁgéipﬂ¢i N&ﬁ?%usomomuuj Rz b s FREFRTR
x FLE o irzp‘ﬁ °
T4 X FHE (2001) R P F2RRABEFINLHEVEY - FLETEFY €
FAEP 5 gFLEp 7110
LA A # (2012) - Scratch # 5 #2;8 ek 344745 - 2012 cp Z B RRE V¥V &
HeEw2F - R2BAKTF o

W



Hoate s B A 2 F (2012) TH L TRV A KRARE L] - KO E
¥ HEHI 0 4(1) > 115 -

HRiE W S ERZ 2 (2001)0 & (TN Y SRR REIRA-I F IR RERA L P L R S TR
¥ o TP Sk 855 55-62 ¢

HARHE (2005) 0 ] & (EfRAEHE L 2§ ARL EPRFHFY S BF (X
2 AL ) ¥ f‘?’"??{slﬂ’“ﬂr P EL o

T HRA(2007) B S (TR Y KEBROIHE YRR KEHEE LN

L I8

EIRR(2008)  FH N RH B LITEVHY 2 S RFFVIRBFURTLETL -
(RAVRZFALH Y ) R2ATHHT A F 7 3753

FTIN 2003 MR PP FL E- FHARKFEP (4F ) 2473 1T

%?€ 2009 @A} FL E- FHRAEKE 'ﬁﬁimﬂ#??%ﬁ(wﬁ)°§
AT IR

K »: 2010 RR ¥ 4 E- RHRKE (4T ) L1471 HTIo

o F 0 E A (2001) HELTXNEMEY AR RV ARY c FARL o

B :?I T PRI E o

M2 E (2011) RN BNEX P KEHRA ) £ PRI (AR gL

?45?> R S eI S O B

%4 (2000)  ARE RN RFER P REIFATR TN 2P (RAIRZHFLH

‘?)o%‘_ SR “ar i G I

%% % (2010)° R/} TR KT § % Scratch MK E2 7T - (KA IVRZ L% ) o

& = rgésrﬁéja B, 3ies o

L3 0 (2009)- F* CSHHRY HFLTEV 2/ (ANRLIMALH ) B2
xTﬂi‘%{s B 3R o

B2~ MEE (1997)0%%\‘§ii%9k’%/>¢ Bitedats @ 2EEL o

@A 44(2012a) - Scratch (42553 % ) 2012 £ 717 20 p » B~
http.//zh.W|klpedla.orq/W|k|/Scratch (%E7%A8%8BY%E5%BCY%SF%HESY%AAY%IEYESY
AB%80)

gFrEw (2000) - & ?}\? Yoomag N S e R (35-52) F - AL e BFFY hg ¥y
GETE AR SR I

;é R (2010)- #£ % *&5,&&&;%&‘3‘;,& | Scratch N kB & ¥ =8 522

c(AIRZAL®H~ ) B Mﬂﬂ? LRE -

f}?‘i (2008) - 2% Scratch 258 & Az 2 B 3 MH T oRMR T ERFTAKT A
RRERR S BRFRIETER - Pop
http://cmtsai.tmue.edu.tw/cmtsai/981Assessment/%E8%94%A1%E4%BF%8A%E6%98%
8EY%E7%99%BC%E8%A1%A8%E6%96%87%E7%ABY%A0/16 %E5%85%92%E7%A
B%A5Scratch%E7%A8%8B%E5%BC%8F%E8%A8%ADY%E8%A8%88%E8%AAY%B2
YE7%A8%8BY%E4%B9%8B%E9%96%8B%E 7%99%BC%E8%88%87%E7%A0%94%

12


http://192.83.186.170/search~S10*cht?/X%7Bu570B%7D%7Bu6C11%7D%7Bu4E2D%7D%7Bu5C0F%7D%7Bu5B78%7D%7Bu4E5D%7D%7Bu5E74%7D%7Bu4E00%7D%7Bu8CAB%7D%7Bu8AB2%7D%7Bu7A0B%7D%7Bu7DB1%7D%7Bu8981%7D%7Bu7E3D%7D%7Bu7DB1%7D&SORT=D/X%7Bu570B%7D%7Bu6C11%7D%7Bu4E2D%7D%7Bu5C0F%7D%7Bu5B78%7D%7Bu4E5D%7D%7Bu5E74%7D%7Bu4E00%7D%7Bu8CAB%7D%7Bu8AB2%7D%7Bu7A0B%7D%7Bu7DB1%7D%7Bu8981%7D%7Bu7E3D%7D%7Bu7DB1%7D&SORT=D&SUBKEY=%E5%9C%8B%E6%B0%91%E4%B8%AD%E5%B0%8F%E5%AD%B8%E4%B9%9D%E5%B9%B4%E4%B8%80%E8%B2%AB%E8%AA%B2%E7%A8%8B%E7%B6%B1%E8%A6%81%E7%B8%BD%E7%B6%B1/1%2C15%2C15%2CB/frameset&FF=X%7Bu570B%7D%7Bu6C11%7D%7Bu4E2D%7D%7Bu5C0F%7D%7Bu5B78%7D%7Bu4E5D%7D%7Bu5E74%7D%7Bu4E00%7D%7Bu8CAB%7D%7Bu8AB2%7D%7Bu7A0B%7D%7Bu7DB1%7D%7Bu8981%7D%7Bu7E3D%7D%7Bu7DB1%7D&SORT=D&1%2C1%2C
http://zh.wikipedia.org/wiki/Scratch_(%E7%A8%8B%E5%BC%8F%E8%AA%9E%E8%A8%80)
http://zh.wikipedia.org/wiki/Scratch_(%E7%A8%8B%E5%BC%8F%E8%AA%9E%E8%A8%80)
http://cmtsai.tmue.edu.tw/cmtsai/981Assessment/%E8%94%A1%E4%BF%8A%E6%98%8E%E7%99%BC%E8%A1%A8%E6%96%87%E7%AB%A0/16_%E5%85%92%E7%AB%A5Scratch%E7%A8%8B%E5%BC%8F%E8%A8%AD%E8%A8%88%E8%AA%B2%E7%A8%8B%E4%B9%8B%E9%96%8B%E7%99%BC%E8%88%87%E7%A0%94%E7%A9%B6.pdf
http://cmtsai.tmue.edu.tw/cmtsai/981Assessment/%E8%94%A1%E4%BF%8A%E6%98%8E%E7%99%BC%E8%A1%A8%E6%96%87%E7%AB%A0/16_%E5%85%92%E7%AB%A5Scratch%E7%A8%8B%E5%BC%8F%E8%A8%AD%E8%A8%88%E8%AA%B2%E7%A8%8B%E4%B9%8B%E9%96%8B%E7%99%BC%E8%88%87%E7%A0%94%E7%A9%B6.pdf
http://cmtsai.tmue.edu.tw/cmtsai/981Assessment/%E8%94%A1%E4%BF%8A%E6%98%8E%E7%99%BC%E8%A1%A8%E6%96%87%E7%AB%A0/16_%E5%85%92%E7%AB%A5Scratch%E7%A8%8B%E5%BC%8F%E8%A8%AD%E8%A8%88%E8%AA%B2%E7%A8%8B%E4%B9%8B%E9%96%8B%E7%99%BC%E8%88%87%E7%A0%94%E7%A9%B6.pdf
http://cmtsai.tmue.edu.tw/cmtsai/981Assessment/%E8%94%A1%E4%BF%8A%E6%98%8E%E7%99%BC%E8%A1%A8%E6%96%87%E7%AB%A0/16_%E5%85%92%E7%AB%A5Scratch%E7%A8%8B%E5%BC%8F%E8%A8%AD%E8%A8%88%E8%AA%B2%E7%A8%8B%E4%B9%8B%E9%96%8B%E7%99%BC%E8%88%87%E7%A0%94%E7%A9%B6.pdf

E7%A9%B6.pdf

1§ % it (2011)- GS-based & % 2t % £ TE Y HRA L FL BF L% 77 (&
S RCER ADER RS SR S B

T he% 0 (2009) c ZBERGF P EIFFEY FHHLRA | FIHFRELARLIFY - (2
T2 AL ) R ATHHKy A8 3753 o

## % (2010)-Scratch 25 X+ KA T 2282 Bvim i 2 BERETS 4 o P -

(AR ZIALH2 ) &P 2T AF > £405 o

i 2 (2010)- Scratch #235 # R/ 7 £ &8 § BRI N 4 AP F PR AL 3 PP
2R c(ARIEZALH? e A1 2 RTAF > 00 o

§8%* (2010) #F3t CSCLEB 2 12k B T HE Y S 2B R 72 2 6] - (K
MR Z L Hm2 ) M2 AARY A8 BLAR -

%1595 (2010) - Scratch 24 R MM 1 T £ 58§ P EERHN  FAFAL 2
RKRwZ B (RIRZFLHRY ) g3 2R F o £47 o

M 4o~ Flg % (2009) B A2 o S 2N W IT R E W08 2 B H 4833 2 2009 & & ¢ F
ALE L EH A - 5(2) 0 113-130 - B~ p
http://journal.dyu.edu.tw/dyujo/document/hssjournal/h05-2-113-130.pdf

B (2001) * Ry LBHERIE oM 12 F o

St 23R (2005)F AL B Y S BT L KT TRAWE 45430
249-266 -

E 3

.Baldwin, L. P., &Kuljis, J. (2000).Visualization techniques for learning and teaching
programming.Journal of Computing and Information Technology, RetrievedSeptember 12,
2012, fromhttp://hrcak.srce.hr/cit_ojs/index.php/ClT/article/download/1430/1134

Bouhuijs, P.A.J., Perrenet, J.C., & Smits, J.G.M.M. (2000).The Suitability of Problem-based
Learning for Engineering Education: Theory And Practice. Teaching in Higher Education,
5(3), 345-358.

Dillenbourg, P. (1999). What do you mean by "collaborative learning™? In P. Dillenbourg
(Ed.),Collaborative learning: Cognitive and computational approaches(pp. 1-16).
Amsterdam, NL: Pergamon, Elsevier Science.

Du Boulay, B., O'Shea, T. & Monk, J. (1981), The black box inside the glass box: Presenting
computing concepts to novices, International Journal of Man-Machine Studies, (14),
237-249.

Johnson, D. W.,& Johnson, R. T. (1991 ) .Learning together and alone (3rd ed) . Boston :
Allyn and Bacon.

Jones, B.F., Rasmussen,C. M., & Moffitt, M. C.(1997). Real-life problem solving : A
collaborative approach to interdisciplinary learning. Washington, DC: American
Psychological Association.

Marx, R. W., Blumenfeld, P. C., Krajcik, J.S., &Soloway, E. (1997).Enacting project-base

13



http://cmtsai.tmue.edu.tw/cmtsai/981Assessment/%E8%94%A1%E4%BF%8A%E6%98%8E%E7%99%BC%E8%A1%A8%E6%96%87%E7%AB%A0/16_%E5%85%92%E7%AB%A5Scratch%E7%A8%8B%E5%BC%8F%E8%A8%AD%E8%A8%88%E8%AA%B2%E7%A8%8B%E4%B9%8B%E9%96%8B%E7%99%BC%E8%88%87%E7%A0%94%E7%A9%B6.pdf
http://journal.dyu.edu.tw/dyujo/document/hssjournal/h05-2-113-130.pdf
http://hrcak.srce.hr/cit_ojs/index.php/CIT/article/download/1430/1134

science.The Elementary School Journal. 97(4), 341-358. Retrieved August 31,
2012, fromhttp://www.jstor.org/discover/10.2307/1001840?uid=3739216&uid=2129&uid
=2&uid=70&uid=4&sid=21101329552021

Panitz, T. (1996).A Definition of Collaborative vs Cooperative Learning. Retrieved August 15,
2012, fromhttp://www.londonmet.ac.uk/deliberations/collaborative-learning/panitz-paper.cf
m

Siraj, S. (2005) Project-based Learning (PrBL): for Curriculum Enrichment: Malaysia
Experiences. Paper presented at the 2005 Project-based Learning Conference, Taiwan.

Springer, L.,Stanne, M. E.,Donovan, S. S.(1999).Effects of small-group learning on
undergraduates in science, mathematics, engineering, and technology: A
meta-analysis.Review of Educational Research,69(1),24-51.

Resnick, M., Maloney, J., Monroy-Hernandez, A., Rusk, N., Eastmond, E., Brennan, K.,
Millner, A., Rosenbaum, E., Silver, J., Silverman, B., &Kafai, Y. (2009).Scratch:
Programming for All.Communications of the ACM, vol. 52, no. 11, pp. 60-67. Retrieved
August 29, 2012,fromhttp://web.media.mit.edu/~mres/papers/Scratch-CACM-final.pdf

14


http://www.jstor.org/discover/10.2307/1001840?uid=3739216&uid=2129&uid=2&uid=70&uid=4&sid=21101329552021
http://www.jstor.org/discover/10.2307/1001840?uid=3739216&uid=2129&uid=2&uid=70&uid=4&sid=21101329552021
http://www.londonmet.ac.uk/deliberations/collaborative-learning/panitz-paper.cfm
http://www.londonmet.ac.uk/deliberations/collaborative-learning/panitz-paper.cfm
http://www.media.mit.edu/~mres/papers/Scratch-CACM-final.pdf
http://www.media.mit.edu/~mres/papers/Scratch-CACM-final.pdf
http://web.media.mit.edu/~mres/papers/Scratch-CACM-final.pdf

