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Abstract

The purpose of this study was to explore the effects of integrating Scratch into
learning ratio of the circumference of a circle to the diameter and circumference on
sixth graders' learning achievement and motivation, and to understand the learning
experience of students of different levels after Scratch was integrated into mathematics
teaching. The research was based on quantitative and qualitative methods data
collection and analysis were mainly based on quantitative data, supported with
qualitative data. In this study, 50 students from two different sixth-grade classes in an
elementary school in Annan District, Tainan City were assigned to either the
experimental group or the control group. Scratch was used to integrate into the teaching
of ratio of the circumference of a circle to the diameter and circumference for the
experimental group and the control group receiving traditional teaching. The study
lasted for 6 classes. The content of the textbook was Unit 6 " Ratio of the Circumference
of a Circle to the Diameter and Circumference " of the 11th mathematics book
published by Kang Hsuan Educational Publishing Group in 108 academic year. Before
and after the teaching, the experimental group received the pre-test and post-test of the
mathematics learning motivation scale. After the teaching, both groups completed the
ratio of the circumference of a circle to the diameter and circumference achievement
test. The statistic tools of SPSS 21.0 including descriptive analysis, one-way ANCOVA
and paired sample t-test were used to analyze the collected data. Moreover, interviews
were conducted for the experimental group to further collect the qualitative data.

The major findings of this study were summarized as follows:

1. The results showed that the sixth graders’ performances on t he perimeter of a
sector was the worst in the ratio of the circumference of a circle to the diameter
and circumference achievement test.

2. Comparing i ntegrating Sc ratch i nto t eaching with t raditional t eaching, t he
experimental group performed better than the control group on their ratio of the
circumference of a circle to the diameter and circumference achievement test.

3. There are significant differences between the pre-test and post-test of the learning
motivation scale after using Scratch in teaching ratio of the circumference of a
circle to the diameter and circumference.

4. Students in different levels on t he ratio of t he circumference of a circle to the
diameter and C ircumstance a chievement t est af firmed t hat t he i ntegration of
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Scratch into mathematics teaching could improve their learning motivation and
mathematics scores.

Keyword: Scratch software, sixth graders, ratio of the circumference of a circle to the
diameter and Circumstance, mathematics learning motivation



International Journal of Science and Engineering (issued by NUTN)

Scratch Hr# g » R/~ E5FY FEMY L EVY I A HF 10

gnr},T}, F:

et
R RN 4
v
VR S

X
R
X

4«%‘@

IR
F2

AFT Y g ¥ 314 Scratch e~ Bl EHFIRFERPEEYHE ~ kg >
HEL DY Spfrf ¥ B2 B DR FAR TS 24 Scrach g~
EFRFEFVRL P BRTEEE 2R mF Y R PR TA
ﬁi’?Wﬁ%%?ﬁ§ﬁ°ﬁyiéﬁié@ﬁﬂ**ﬁa“%ﬁﬁa%ﬁﬁ
25 i+ L% &7 586 &2 Scratch & ~ {1 % S £ %5 ¥
—Hé%%ﬁ;ZSc?f’u@m£¢ﬁ§<@@ﬁ6$$ﬁ§ KN F =
;%ﬁ%ﬂmﬁ$i PEAEARPIEMELE A AFRKE DL TR
A UBRLESEY P EEA D BB LN RFEATE RS FEME £
‘,T&,Eq,%; PR E R 2 TR SPSS21.0 4 41 TR 0 i 7 ATk st - B RS
#%&&ﬁiﬁﬁﬁitﬁiyuﬂﬂbﬁ%%wﬁﬂi\’*E@%ﬁﬁﬁ?
BRITE A WO R R SRk Y BT
LR 22583 als F2ms £ Em7¢uﬂ%iﬁ§amﬂ’$%$%

BEAREEERL o
2. # % Scratch r# g » KF - F3 AFY¥ FEMYE & S FRPISRARBS BRE

HHREEEE HER
3. & Scratch fe » 1% F &A% EHEL i eV HP LA ERL
BELR o

4 M FEMELSRRGHEARI PARZ LT > SEHR X7 5 ¥ 2
SWMhﬁﬁﬁgﬁg’uﬁ%&????%’fﬁéﬁ$§$@ﬁﬁﬂjﬁ
B o

M4tF @ Scratch #t88 ~ B/ » #% ~ Fl % FEREE - HEF Y&

101



102

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

"i -’_:‘_
B SWG

YRAFEPHE B FEEFToPL* PN - L - R R DR TR
B SR P fRCR & R LR T TR AR RS L8 e
it (F 7% > 2008) - & & A f4(computational thinking) e = 2 % ~ 48 pn > =
EREF P 2 DR BARR ”’"p Ehb e R FURRT BB AR R R

ﬁ’r, #L&?}"F‘ g 4 ,;-,5:@ |~ %ﬁ_a ,y%§14ﬁ 3L W ﬁ:%,}-,t;;i}#;\g*;
JEE S 2] S SR GRS ﬁ#&bwﬁi‘%ﬁi fRAATE SR R (Y ¥0 > 2016) - Flut o

* FApEREs kY eFIiFY %“f‘ui"#%rs BY &4, 2 LIS KREIR
%Fmﬁ?lﬁﬁﬁﬂiﬂﬁy4ﬁﬂﬁ°

Koo BB couRl k¢ - B2 ﬁ."’é‘iﬁ g Lo f e ket F L L AP
BEPLL o ¥ 5 g 2 WoeH 8 FEFBOE Y 18 o e BB AR
VBB HT S ERERGE »;{&é(%i % ~ %k & #52005; Garrett & Davis, 2003 )»
BT i (Fey 1984) 2 i 5 shpcfiad s B 2R g B e fit g
BWESREINBPEY BT AFLEREHE T LT > e P FBRFS iR
A ARE AP JRAF e M f’?»‘"‘ifﬁ'%—'f’“?i(i&i’ﬁ—* 5
2012) > Flp > B FAFHEK A F I B R MENFY S FERT R LR
BT R FHEIF SRR Y o RS :?I’sl‘fjﬁm—*’g‘\""

Flenik € B3 E A SFHe 2k o g plise? - d T2 r T B
Gy - o2 TEFLER T en TE ) - I BE N FLR)

s - BETZHE P fd 29 R ERE  VRFIY R E D Sl %o 73

- BEBOBRMBRYFOLR R EF - I FERETE AOREL 0 €MAIE K
PEG A RIFFF IR SV B DL R SRR LR T A
Fegahid o FIFALERY L&D a0 G R AR S0y i TR
PR FERY R OME BV AR E o HREFa S g A B Pt
B o

FE i T X LR TR HKFF 0 £ 35 Scratch #5887 F ] %
FERREDBR fhﬁ ’ %ﬁr} T Pmﬂ#”"fh§m * 3¢ ¥4 Scratch g~ B
Eﬁﬁ%*fﬁ%%ﬁiﬁﬁﬁ@f*d&§ﬁ§1m§3¢raﬂ’aﬁx
Scratch & » F w15 e F ¥ Fo b2 22 > * UER P HF RN T a8 q
20 1% 5 4% B Scratch gk » 8 RF kb2 54 o #p #F4I* Scratch # B %
FEFRR Ao PR O RELF > >ERIE A PME ST P
{3 »%F BV APy BAFI AT RBI A haipf B e gAer o

N R oE FoE

-~ RBE KR 2N
T " Bt 4§ (Computer Assisted Instruction [CAI]) - f& 2 48 * T #o<
3k #o70 (Interactive Mode) % 31 4 %44 » T 4241 B A 1 &8 8 H¥c & B 2 (Hicks



International Journal of Science and Engineering (issued by NUTN)

& Hyde,1973) - Sipple = Sipple (1980) 7 s et % F chx & &1 7 "op 2
HEE-FHEL LR A HBEHT NI B AR R TRA T RNER
FYFAT DRV F R ERT - By i gL HE Ao 3 RFF Y FHREA S
B YA AR | o Rk E(1990)+ ;}F’ A F%yhﬁpeﬁg‘f&u*ﬂhnrﬁﬁ
FHRW > NP REFRE W EARYRM ZRBY I R RFHRE
VB KB SR o ME 248 (2006):n 5 TR R KE R £ A n‘_?’f
B @ TN KB RMER A AU AR I RN RER L EY
Bod BB EY A ADEEY 'ﬁ’ﬁuwyﬁﬁﬁéﬁﬁwfmﬁ
¥ R R o

EEr ot AR OW B KEEARY > A1 TGN A T B e
KERERFSCRERE O RFV o Rp e D AFFVEA ET B
[ &S
S Rl R Il A H

TR REFEADUEFL ATV ERI A A MAERS R7 ¥ ®]
1924 & % @2 8 7 4 % & (Dr. Sidney Pressey)# B p B % 1% (testing machine)
BEcse T R chpF . (GRE % 5 1998) o A 1950 & Skinner f1* 7 5 A A F &
B R IT o BTy R I 5 F ¥ (teaching machine) * KB 75 B &8 0 37T
ol Bt S0 F enfA) o T 1960 & o fglAres JTE R @A L R L e IR 3
ST F BT 0 "*"faﬂ’FL”"ffz?}#i’”t’?i'fm‘”“f’z'h‘ﬂﬁﬁ/ﬁ"5 F¥Ha
L4 pEbHR T T ARL A 2 L AR RO Y FRASF 2T ”nﬁ“”
KE MRS %f#%%%@ﬂmmﬁ AR L & A S AT Bk Bl

FriBHANNFLLAZE URETRFRERR L T Saiwi £ REE A
4 r.;fé% e e 3 1224 o
RN RE MY

THalf g e AL RKEFPEAPIR C PR R E R R BN G
PR R Y TR B RS T Y o B 40(2019) 10 T 4Rk TE e i B b 2
REXRFEFFL FRTL R4 & BP0 2 5V + 55 PR FRA
i (2014) 3 12 GSP @r s FREHR ]~ E5F 1 a8V 574 £ R
# ET’E\TDz\ Bl RE 2 OE R ATEQ010)4 I F O T R R K
ERLEFREV BATHK L KT Lo HET FHEFBR R - FBYE
W“@‘%z”“%ﬂ&ﬁ+%mipf%ﬁ*&ﬁﬁﬁ§*?

FEIH FRRE TP REI AT IR AT EFREY %‘ﬁ‘u—“ g2
4 TR R RKE < e e 2 ¥R T AT A Y ﬁb?ﬁ‘j T
ol B E hipEl KRR R B AR SERY L2 RKE o nhEnrd
&ﬁﬁ**ﬁiﬁﬁﬁ*%#mx%°

$oM¥FAME L KHS 204
REFR1I0B8EF - 5 HAFRYSFERYLE A R 2

103



104

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

— 7 BCE AR B $FAR B ARE e R - o
k- 4 - FEREAEE RN A
S PR EEHE-FIP EH A

@ T G B, 2% chRgT R R oo
@ % E iR sy o

.E@ﬁﬁ’%ﬁﬁﬁ%”@‘iﬁﬁf—%ﬁﬁﬁﬁgmﬂﬁﬁ%gﬁg
B e

PE e Es-F AP R HA

L RS EFRE it oLl R R

® it R ET G R

PRI EB-H4AP FrEA

® i 5AE Fl b oo

>J§]+ﬁ&&—§?4—w§:aﬁa

@ RS2 HR & -

.gﬁi@“@%ééﬂ’$§@%£~jﬁﬁigo

® it f B HA5enkE £ oo

AR >R EB-FL-pE - HA
® i i g ih B AGH o S SR
.sbI“’ﬁ*ﬂmﬁf\—k A R
@ TN EHE
® i " Flo A 25t ’ﬁﬁw’%ﬂ & B0 ff o
P R S N S iy

RILEMFINEAZ AP L3 o

P EREE - FINE 543%5\. N

E‘Eﬂﬁ’i?{;ﬂj: Eo s F A FladdEE B e

R N i s

ﬁL%wélaﬁ%%%éaaﬁw%o

PRz E#H-NLop R F

@ :nEkEl s B AREFM G 2 A Fleni B R ko

@ LRl &~ FF £51527 4 o

o
F}-

,
\ \
\Ti ﬂﬂ‘

I

!

o =h ‘-A

= =

o

E

) a0

Jo

ot

=1

=k

\

4"\

B~ 87 8 HhiFd

CE YRR A AH
B I b fs s (Motivation ) i ¥ ARIRE HE FEEH s S e s B R frF
FHo AR IEHE T ART L LEHE Y RS 84 25 g
YR e BEY p iR 5 g R 5 g,b\g% VE B R T B 5 b
PR d B A s Wi s g
FEEBOEF LA R BHEEFF2 gg;_&g_gﬁ;ﬁ&ﬁﬁ&‘%ri PR

AN

3‘/
g
E‘
‘Wc‘
}'
Rp%
£



International Journal of Science and Engineering (issued by NUTN)

*f?pwwmﬁg§3%?’H£%‘ﬁ*ﬂmﬁu%4ﬂ Bt A d
B F Y
FioR T i FY o) FZ FL R FVIABELPP 2 o
MAAAROEYEH AT E O REL A EREPAFYRBEIRILE Tk

mﬁﬁ~&%%#%ﬁ%anmr§4%§%# #(SMTSL), » ¢ 5= Bw
B i Aokai(SE) s A B H Y K05 (ALS) s HEFY § E(MLV) 2 B p ¥ w

(PG) ~ %428 -9 (AG) > 11 % ¥ K32 3£ PI(LES) -

CEFFY RN

Fifpe BTy g3 PR P BidF Y Hpkp 7o
BEETR R ORE S GRFF LAY B T SRR LR Y B
=y ;ig_@;]P\JF BB Y B g 8T R o Fliede 2018) 4, 1 E *
PaGamO BT CHBEAR ) B ELAEREPEVEBE T BT AL
(016)F MF %R EZT KPR DFIPFYRE - F2 p ATV PR
(A fife - £ 2 EQOM4)R* £ IFFY S S aR ) - £ gL R HRERR
Fro2UF%eF2 2RV EED - BRI HEFLE -

FERA DY P ATV Skl FE T EF TR R KT kI p
» p%\méz{éﬁm; 2o Rt L E Y RE I HEST G
Tl R A EE o FIU AT K E 3% Scratch SR F O~ B8 R E ’;!F;Lﬂb%ﬁ

palAe B 4 e s 2 #&—1§£§§ Ve e

L~mg iR

— N ,};ﬁ i‘ ;/z{—‘;,l.

R &2 2 7 (Mixed Method Studies)(#% #,2007)2. T £ 8 18 8 |
*@ﬁﬁﬁgpi’”ﬁ?%Pi&%’w%wﬁiaﬂ&@&#W+m&&—
FI25 B3 A F&FLEF LY & Scratch g~ 1% F LR ¥ £ kT T HF
&a&&fﬂ15&§jé%%ﬁ°%3%%§ﬁ’U1W§31§ﬂﬁ§§ﬂ

A LW P R RTIE MBI T L AP LR TR HREEY
%&%%ﬁﬁ%?ﬂm& > %ﬁ§w’uﬂ%wfﬁ%» mﬂ%éaﬂ%
SELIEROLFCERESYHBELA LR TR ERERESE M TA
ﬂﬁwﬁ Chzrn i AR P i
MER RKFrRREIEVREZZ2EYV R B0 A SRk rdcdk o 97
7 oo

L RREE RV SRARLFT R

T | '?' e /f@/@_ is |
2 T Or X 0s
¥R 0} C O4

i ip] 0 O1 fr Op & W] 5 F ¥ mrw TEST B RS A o 18
014 O {?.sé;fz_,ﬁi%ﬁémgﬂ% HEEE SRR AES - FHRDET DR

105



106

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

Fi¥ex Scratch p » F1 % S F % £ B ~ 308 5 XOoHRITHR Bt xF 5 Co
Lz REEY PR R
i P gL {6

BT 0Os X Os

Os i @i FHRITESEEE YR BE L2 Pl FHRDEF » FokIL
&%&mm@%ﬂ%%ﬁﬁ%éﬁiﬁﬁﬁXo%iﬁ%%%@’?%Hﬁﬁ

FEEEYHEBEL2ZP -
e THREAEFFTHESL AL fL

PRD R RN S E P A K £
FHFi A e [ 2
- ST 11 + 2+ 6
(% <= ST R T4 2 4
&3+ 25 4 6
FHIZIFE FHFE L uﬂ%w’piﬂap&ﬁii§i$ﬁw%@

AEID BRI MEREPA KEFAD TER21%5 3 HE 0w+ 2 KEAMRA W
J%ﬂ%é%&§ﬁ4ﬁ’ﬂ%%%éﬁ&§ﬁ4ﬁoﬂamm}3%§5@
AL A 2 Lt

W

RANFER AL 2P RIEARIME R DAL T A
TETERER L7 X5 H 108 FER2 2 ERFT L IAFIHE - ER
ARG TG g 0 KA ETF 14 BHarTe s £E 48200 5 50 Bd A
B o B FENI ~FRBEL S A RE SR HE S R TS
Moo tpp2ire 83 mFy > FRFi itk id FRFIRp RS ¥ R
HAHRER RERAS & o
P H%

R R 1

g tatEawER)
FERCN & E B AT

94 L 15

44 L # 14

A fc st 29

& STk & 0

3 Rk & 29

Fi¥Ergie s #a]a Bro. FRF T 4 E URT RS g;iw
ﬁ’fﬁﬁﬂﬁ%%if*%ﬁﬁwkf+W%4§~ﬁﬁﬁwﬂm F1
P PR RAABGEL AT o FRPIKRAIEFERIREFT S 40 A48 BE
Fy&pid a@%%ﬁmmﬁﬁcA«ﬁﬂ?vﬂmiﬁﬁﬁﬁim§%fﬂ’



International Journal of Science and Engineering (issued by NUTN)

FEZ AT I E2Z GRER TP LR R 2 FN R 2 By MRS I
FURNGRPBIEEIE T PR TRy o
A FIRFEFR & SRRPIRE A #KA

R FatXsFER &3
kR A ERTT 4P T 271
FT% A B 26 25 51
52 15 15 30
2 11 10 21
&tk A 1 0 1

F orik Al 25 25 50

up*igﬁ§&1%3&—ﬂ§€#%ié?%ﬂn@ﬁ&mmﬁ%@

21 ¥V -FLi kR E5EY
bti]’ﬁ]% E i3 ,._,"; ﬁ%g o 1)} alrxlf—?’gﬁfll

A aFE E xS IR A 74154~
i%ZS?aﬁ%ﬁ’ﬁﬁ@%

BEL > EPEG A B0 4 > FHwmi MR AFRA S
o~ /Eﬁ i /nhﬁg_
AL AT AR R R A R E AR FRIEE R X BT

Wk BT R R IRALY Bl AP

AT R AR 2 AR

| a0 sk e 8 St |
[ I |
#HE AR E A E
e [ 2t Seratch ¥MA 3 |
I
WA ER ARG

TR R
1

RRAKIA - TR |

B EERFRENG
i itk ik

PR R f——

SR ER TR
AT AR B R SRS R A géiizimﬁiﬁm
¥ 0 AR RAL gy
I r
| ERERRAE |
KrsE | : P
[ Reossnoms o |
| ®oBMERE M AR |

I |r»m%:amw&&nmw|
[ xenesunmernn |
I

—raza

| wngaamsamins |
!

ETYe
st
WL AR

*—mmmw}*

Bl- 3 AR



108

NE S S e

FF TR E L g~ Scratch s ¥

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

TR LE NS T REE L ETe

HAch@4s M I 53 g R > FEf* Scratch KAz > F R HE A

10 bR AR
24 u;xf«>>ﬁ;%¢xamos4z 5L
WA hREEV MG NS
e - BREFE REP

e
g3F
2

(- )P % 5%
BN E
ErEAME S

/y/“
oo RS

FMFE o IBRFS N

(=)&xE e
1. #§# 41 * Scratch K33 # 5
© L E LAY
R0

FAREORMFERG

*

2] s
2.
RISBFER g o

T g H W A e EH Ao
B G K R RT 3000 2008 & Hr4E F eh (B A
PRSP R T ST R A E RS E
<21 )% £ H g Scratch #443K 3 o 11T H4k
T B RIL iR e

1B E - T H R -

ERA i MY £ 2 E Desrnt

o M;m ;; & 3A i g P& F] 2 Scratch % 3t

A e %) ] 0 RS KBRS [f] %

G el o BE SRR F AL

aﬁ?%fffﬁo

AT EHRREE.
Bl R E =
21ER

Scratch Fle= /| &2 {1 % -1
Scratch 3 #: 1 ¥ st il - 5 £ 8~ 71 5 01-3 solfe - doffl =



International Journal of Science and Engineering (issued by NUTN)

- N )
| ma @D Wi A0.1~32 FA &

(mAE @O | =

‘mAx @ |

[2 0]
Bl= Scratch Fleh+ | 22 [F] % & -2
3. HaH#Scratch & F 5% e ¥ K {rfl ¥ 5o aeBle o sedT Ko
__\3_‘-_3;5_} ﬁﬁ%&i%é ’ Eﬂ—é‘iﬁ%‘?&ﬁ—g\_} EﬁLﬁ',& y —ﬁ fiﬁ:“ﬂtggfff“?

17 (229180027

[ mEE W
B E!!IEEJ

Bz Scratch [flen~ /|- & [f] % -3
= \EE;Z_—]_ 128
FELESFTRTIGET DL & - THREF VAR O e &~ 2 Eon &
BN gffbxmc% FAEKHE FP R GFEE KA N FEAE LML a7
ol AR HRKEY R FERY L S RPRS - Bfl= *fg’aj-#‘cl“\?
YRS L G R RPN L R AR B £
TERKzZ S Es- BrILaeFRR o EATTIER (B2 -

109



110

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

40 SreplB R IERALD 2 Hhilmp A

423 5

P LRSI L MG 12345678

M% £ gk 407 9+10+11+12+20+22~27 28
M% £ ® 487 1719~ 23~ 24+ 26

%758 £ gk A4 1314+ 15+ 16 ~ 29

5% £ i 407 182125

AFTLIEFA NI A A FRrmaEHEELAL FEHFZHET0
oo BERIEARY 0 B Y RKEFA iz e enil oo
S S RREREY R

FLEF IRt FEMY & S RPISRE 2L S5 0 R
SPSS21.0 i& 73848 4~ 47 » # * Cronbrach’s o % #cit 52 p 30— RMET R > P|F o
a B5 093-m a & 4% v T B R 4?5 v TRk S R 4&7} T - SRR
Cronbrach’sa & 3 > & + 3+ 0.5 7% F & F P~ 5 * 30.7 12} (Nunnally, 1978)>
FlPt AR EE G AP RERGR -

*R 2 PR E B FITR A ;?»;éjé?ﬁ% FE S B S ERES

%2 WJﬁﬁgmv~4ﬁa%ﬁ£z%%é“?*l?mﬁﬁi“ﬁkﬁﬁ
B ERAGEA D S LA S R RE ek Fock -

wﬁﬁﬁ¥&

CH| B A 3T D A I TR A R BRI EE 4 3 Mo Hopkins(1998)

;,g;%wj)i A0 b endE p B G 2R B hEs B %) R .30~.39 B AR 2 i

B3 .10~29 Bt i 3 R AT o TN R T 6] R L20 1 b SR o
HEATLR P NGNRERE - BALP R AER 3T 5k RE HR G B

Wengp s R EE A 050 M b § LR T e oM FE B 4 R B X Ahmanan

% Glock(1981)a‘% 0040 P70 2 B e R A iR 1F A EHAREGp A2 %> 2012);
IENES Fé%\:f%ima‘ﬂﬁ-r@ff* 20 3 .80 thEH B A (382 3 0 2012) o A AT

1\@’% R R SRR RES R GRS R A ATAoE N ATT o

EIRS xm FAR Y E SRR REY R B R A A

s ¥ AR #Fu R R T
A P D i
1 4 0.13 0. 00 P
2 25 0.88 0.25 pl%
3 22 0. 81 0. 38 P
4 22 0.75 0.50 ]
5 22 0. 75 0.50 5
6 21 0.63 0. 50 3
T 26 0.81 0.38 A
8 21 0.63 0.75 5




International Journal of Science and Engineering (issued by NUTN)

FrE
9 12 0.31 0.13 K
10 24 0.75 0.50 6
11 22 0.63 0.50 7
12 25 0. 88 0.25 K
13 16 0.50 0.75 8
14 11 0. 38 0.75 9
15 17 0.50 1. 00 10
16 16 0. 56 0. 88 11
17 24 0.75 0.50 12
18 8 0.38 0.50 13
19 22 0.69 0.38 14
20 24 0.75 0.50 15
21 15 0. 56 0. 88 16
22 23 0.75 0.50 17
23 7 0.25 0.50 18
24 19 0. 56 0. 88 19
25 5 0.13 0.25 K
26 18 0.63 0.75 20
27 25 0. 81 0.38 K
28 22 0.75 0.25 K
29 14 0.44 0.63 21

AP RRIR EALGE R A AT 2 S HIP B A engn R e A
FLAIAR P EW AT G $ 2 3 12 2T MR AREWAT I REER M F
25 REEEARERET URIEAE R 5 H 9 28 HELARIAET MR FER R E > Bk
FE2 RGeS g o gt v 5 TAZEA BRI [ 50 R RATR LA A TR
Rlge AL B2 BV R BAFREG AR B B S L FlEeRaL
(MEF~E4E 2003) ¢ad iEF I L %R BR203E0 £ Fn R asgh
BR-RFED HRREENFERIPMN > T EFTHE BB TERDEL R
HER A A, E T VRS
1 EFFVEREL

AR TR SREF Y BB E A LRERE  Rakif{od s (2007)
B3 HEHHE L(SMTSL) B AL A2 B A8l 5p Rt~ A
FY R EEFY R AR R SRI R EVRES

111



112

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

L BREEYRPE AL RSP AL AR

w R A 1E P
i 2 2i (SE) £» | 81
Foo 2,3,4,5,6,7

£ 5 s (ALS) L. 89101112 N
13,14, 15

BEEY § 0LV e 16,17,18,19, 20 05

AP RS NPG)  Fe 21,2223, 24 86

F 3P E(AG) &% 25,26,27,28,29 89

£y RRBALS) e o0 "

34, 35
waE .95

T p

BEAW s Baktk s ir5$s(2007) c KR BF T REWSHRA - FA 2L EY
WRE2LFD - L EKYET 0 152) > 119-144 -
LB “gvlrﬁrﬁ.&ﬁﬂiﬂ PR E R A G R Fl T Y E T
FHRz7E25-7120 153 > RXEFEVHFPELRF RRFEFS 20 #
4 - $ * Cronbrach’s o u’"*&lf MR- REGR - BRERSEY fu?fﬂ?"’
SPSS21.0 i {7 p 35— LA 4T » R W HE F V¥ BB HFME L a8 595>
Boo AW G p Aoy (SE).81- A & 4 vk (ALS).96~ 85 F ¥ '—E’—(MLV)-95‘
223 P e (NPG).86 ~ = £ 7 #5(AG).89 11 * F ¥ 3k 5 3 FI(LES).80 -

Nunnally (1978):% 5 Cronbrach’s o & % 0.70 M} 5 3 Z B & o »* s &

VRBELDE e RYRE 080 M o FRA L H B LB E L 2R R

e N EY B E 4 o
S FERERSN TR

AT Y B R T K AR T R G B g
EEEREERY  FISHFTEFFARUOEPEANE T EF bR
IR E 2 BT R p L hfiE o R TR B A L e
TR T R ERE T T EARG -

BHEFE N2 KR P MA e AR 2L RAEY A F i
HPFR 10 3 15 4 4 B HATD £ 54T

1. %ﬁ%wﬂsmﬁ:ﬁmwm@ﬁﬂim?

2. ﬂéﬂ* Scratch F [f1% S22 Fl% £ H ~ 4 imeng ¥ 515 §et ?

3. %4 Scratch B 3ke 2 AL ALHFE YV E 7

4, %Eﬂ* Scratch + #c® iI X 7 * 24 ~ b S fodk A+ BF 30 - B 40

fif 48 ?
5. i & * Scratch 7= ;4 F #cF 3 HinadF S F 5 15 Fes ?



International Journal of Science and Engineering (issued by NUTN)

B BFSEH

—‘W+%E&§i®%$?®%£ﬁi§?$ﬁ
GRESLES - Rk

* = ¥R 2 Fxﬁ#*SOA’%§4L£%$ R TR AL A g T
¥ofc i 11460 128 £ 599 5 B @A 20 4 B EA O A o T B LA A
i&ﬂ%%ﬁAAhﬂfwﬁﬂ

A
%

]

0 1 2 3 4 5 6 7T 8 9 1011 12 13 14 15 16 17 18 19 20 21
Ay

BT kot S eplsk 2 94 4 pe ]

7
[
]
1
3
2
1
0

AEFHAY MY RE AL AT B R f F B L X EEAY £ 2
BEi% % £ enfA ARER] R % £ Ul ¥ 384~ 275% £ A4EA - 575% £
G T AL o RINEREY P T Bro R 2RISR Ak LT

LSRRI R AR

i Tiofe  fRE L B H
EAEXEs LG 5 3.14 1.59 63%
F% & ik <127 4 2. 80 1. 43 0%
A% £ e 453 5 2. 80 .48 56%
57 % £ g ~AE4] 5 1.96 1. 92 39%
5% K 4T 2 0.78 0.76 39%

A ¢F mﬁ@%g‘ﬂﬂ$&%?%@§aﬂ,u
rﬂ%“méiimhmﬁii LT70% S Pl EA AR EERAE A AT 5
AL T N r”q/%“‘m@?’k"h ERTFES F 5 39% 0 5t
B3 R LR e B oo

(=2 ) RE&FL~ HRITPISHR S %
B HFTE SR ITHE A L% X B E GRS hiE A A F ) do B2 o
%ﬁﬂ%é%uawamaﬁMiﬁz,A$¢4A,ﬂﬁauag,
P‘%iﬁﬁﬂﬂ‘$HﬁiiM%’¥?$Hﬁﬁi%%J& 4 13 A 1
DO HBFIRISR SR LRI AT A ks o A} B4 A 214K

113



114 The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

BahiE 13 ocht WBRFTH A2 56% > ¥HBITHE A M%E AR EY & 13 &
I,{J o
= fiaed o H R
1]
1
@ ‘ ‘
2
1
0 | | || Il |Ih
0123 5 8 9101112131415 16 17 18 19 20 21
oy
m*?%ﬂﬁ%%£**%ﬂ%i@b&ﬁ@
SRR FERE L SRRIRLREE S
__) o ,a&p‘;ﬁﬁ’rr}y%
Fff‘f'&Tgﬂﬁgméamvwﬂ’vu PERA e PR

BoREFHISL A FE FERY L S RPISREAS FL SR I LRI
BFE T S REAST R TR TS 6 o dod - 0T o e b Rk T
Wj%*%ﬁﬂﬂwﬁ)p@30&>OSWW%i&*L$’a B 5 T 4R
FLAF® FERE & »WEJE@.‘%%A\—;kETF GBI B ehs R R () e &
RAB(EPNF DM 23 §Fp KACLR)DA Fm § 4R RV EFEFZR
£ A

- R FERY R SRR F R T e T (ME50)

% ik A 111 T4 df I 4e  EFRE
P 86. 852 1 86. 852 .015
3 3P 1141. 207 1 1141.207 .000
T %

o 49.783 1 49.783 . 062
#4 623. 503 46 13. 554

EOERIEE S
Flp I (FLB)G B I b RADF T BT ok L2 917 0 Bk
FLE Y S8 K A gipls 300 A (A E (L T 0% ;. 13.435)F T H BT
(33 55 15 eh T $odgc 5 9.405) o
2L R PR SRR R 1S 2 i Bt i % (ME50)
95% 12 f

°T 4 2 Frs I3 E g §
T R Lkt TR R
T &I 13. 435 176 11.875 14. 996
¥R 9.405 LT76 7.844 10. 965

HRFEE R GHRAAT > AT AL S 20T 0 BRI S R (D R)H R F
()R B4 8 p RAOET)HRF(SR)A g+ P RAJL X RIEF p



International Journal of Science and Engineering (issued by NUTN)

5 001<.05 Bomips ki &on % FLFF & SRl ¢ FIL A
STER S IE R o aﬁ&fmiﬂﬁ_OW“&HmW%ﬂ% EE L

B A RE 9 RO R —ﬁ%%fm%”*rp’ PEFLR
ALz M FHNY LS RRRL L SRS
% ik A I == 4o pd R Fie 2 e
w0 i) 1094. 314 1 76. 391 .000
F2ACN 184. 727 1 12.895 . 001
FA 673. 286 47

AT RERHRIILEY ‘*1*19/? |G R R I F LR —"'i’?/]?r
(#F 340> 2019 5 #RAF > 0 2014 5 %6 i = > 2011 5 pac & - 2010 ; 4%4p % > 2006 ;
i 2 5 2004)4p {4 > ¥Ri& 2 (2004) 7 AR T e B RE HR) 5§ A RHAR
A) i g ﬁk% M HFALAR Rl RS g Y SRUEREFF - LK
% e o 241 $(2006) & TP FE » BL HE BHFCE 2B F BN T E Al
RELaF 0Py SEHETFTHREFIFY G\rlﬁ‘“;}”"ﬁ §'§ o %5 iF N
(2011) 23D % "a#f 24 3K 3 #c ¥ Google SketchUp & ~ & +]: VME e FEETR
Rk gD bREAILE B Y Sz Mw%fw w%ﬁ%:‘sfwﬂ
ZoFif&ExScratchpg »F1 ¥ FE R L HE ARG H - LBFYHFP LR L5447
(- )=k Al T
TRRERRIIE A GBS EY R PRI A D RIERRDL R > BF SR A
WAL AvEk L A o d AT T A F BRI P T 358140.12%
TR T 39813396 B F M (FE)DEF<05 BT ST Y R BEN R F LR,
REN Scratchﬁw KEG HR ) A EHEI S EYRBIEFLE -
2t RIEFEVERELZSHEA T
Tk HEL Ak t P
=R 133.96 16.88 25
fg@ 140.12 18.85 25

AT RSP RII RSV BT $w~wﬂi@#éﬂﬁvﬂ@gwm
mw:ﬁgw’mm 2 £ #2014 FogE > 2013 ; aw’mm,mf ;
2010 ; pt 2 Qm@ﬁﬁ’WﬂﬁQmwrhiiwﬁ?Jﬁ§@ﬂﬁw+
BEAFEPEY R -EYLRALSEY AR PP ‘*%T&AP&@I
§?§A‘“ﬁ§m§4pﬁ§§3ﬁﬁp%¥iﬂ°ﬁermm?%**i
P ER EEAARHRE R EAF L FY R Ra AR Pk AT R T B
NE 3w ﬁﬁﬁ%ﬁ(ﬁ‘ﬁgi‘\m?“‘ AEY WL BT e w B4 o 32 L (2012)
¥ ARCS B85 ¥ mvﬁ»ﬁﬁﬁﬁﬁﬁﬁ#§4§“%%ﬁ§“$¢7n%
o aPEREESFY Pk - §U9HE(2013)F ¥ RFEF W HE ) =
EEFIEFEYRA - EREFVEPRETFY SRORF SERTE Y R
REWS 7T URAR ] Z E8gd g gy & e

-4.057 . 000

115



116

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

SF& rr b oArif > 12 Scratch #iH i S TRRH P RE L KH o B KSR S
LFHEARARE  RREFOFERENIFEY F @B Ry R Y

o~ Bl & s H % Scratch i~ ¥ FEFE £ HE A TPy R

EﬂfﬂpscratChﬁﬁ”m%%—?'}ﬂ%wﬁ;°7 %?Ig‘i‘#\fv’ﬂi% /Tlt»/?
gL > BEI D FRIHEAEREN LS FEE N Y N e
MBER A B EABPES fr R A EN A R F T EFE S B
PES T RAFTF OHL H2 A& 3T 4 22838 > ML-M2 4
WEA 283 LIS LL2 A A MEIEn A v B o

BN F
L ELWEY P 2T LSRR 7
T inHFw é‘* FEEF] B £ T AR Rl 7

T f
r:zrAa?
Hl @ #4703 f%ﬁ’ﬁﬁ‘ A
T.-f;ﬁ*f;ﬁfg;jf v R A 5 D
/I

T: iz EEY fE 32 F] ¥ L T A2 5k ?
H2 © 7z

2y,

H2: 23758 K5
T: #7688 5 K 5778 %
H2 : 52

T oo 45 4 N B 22

12 : %

Toorrt im0 4 7Bt o T E G A B RS ?
H2: g

i

27 azf%' Ff - BrELrGPBE iniig 8L E 27

TGRS E A AR 7
-z -

T:F - Bheiok = homm?

i "f}{cﬁf§77/z?r%{5 7//”/77}?*’ A %
T S i T s LAY AW

Ml - e

ek LA AT f TS
n:zg




International Journal of Science and Engineering (issued by NUTN) 117

T: o FEsEy F ] ¥ K T A7 FlEReE 7
M2 : B 47

T: 7 HA2
W25 & Rk o § ot RATRR LG 7 jede v auf = TR fIF 5
ZRIR. .
T i st i i Gi e i 0 RS PEE cFRE T 1AHRD
M2 : ##
T BHE R F F L G BEBE S G AR P
Ll: 7 ¢
T 7805 flﬁ?ﬁ’/ﬂz ¢
Ll 77w rngd: ;Lf.fbﬁ
T:780225 ¢ 7 g FH # 712> 7L g5 7
Ll - (#F)FZ ¢ 7 i B#R T 7
T:orre# crpfig (57 g FIF] v #1828 7
Ll: 7 ¢
T: P E FL % BH = e & jeppeg ?
12 & ’}fmﬁf%ﬁ
T:ZReEr2LE4 g wfw g7
2: ¥
d BT E 2R AR RSN P A B MEE N B
Feme £ AAFIEL A € R FIFIEE > 8 FAF S n B AP > B B 56‘* -éﬁff
@:%u By - EE R TR
2 EpF ScratchJ Fle FLfle £ B AHinerF 7 707 §/es ?
T: #fF# Scratch + 1% F22[fl¢ £ B A$finern § 7 27 §e4 ?
Hl 7
J oAt 3 L HAD
Hl @ g st o § EBHE
T: g@Firgposgsd 770 % Scratch + £7 F1#42
HI - 77 A8
T a0 F Feseinfy B]E % f 452

T: # Scratch t fl# FLf# £ B A 5AEF 727 §le4 7

H2: 7
T kFEL?

H2 D in# Tr bk @ ¥ A7 %y &5 Scratch



118

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

T:57]57 *F|g%  a P 78R AT %KEF FiF 7rXEg? Scratch + G/ iz »
4 4

H 7425
T:F 2 E7sBrs?
02 $7

T:Efr# Scratch + [fl# F L2 # £ H <4587 7 07 184 7

M ceeeg)

T 7 gr fp B]eg ?

Ml : # Scratch 2 + » 7 iy BA R F £ T2 jiZ

T # Scratch 2 jge & F]7) » “ri0 ss R F 4 TEjE?

Y/

TiArrt Bt g g o 8 G B RAG T (dy FRIFE P RGP
Ml - (BkE)

T: g iE* Scratch t fl# L2 f# £ B 2B Fred b o 707 §1e4 2

M2 ok # — et = B B G T IRAEGFE T A P ER ’f‘iv‘l?r’%’»ff’ﬁ”ﬁiﬁt
T #rre# Scratch 7 14 ir 4vig f] # F O] # £ - 5 eid & o F T RF PEE?

T: iz EEfF* Scratch + fl# F L2 Fl# £ B 2§78 F 7 §leée 2
LI 7 » 2747 g5

T:odpreg gz 542050682

Ll 7 gy 4

T:oprt g gt 40 oped

Ll ##

T: i i#Ef7# Scratch + fl# F 2 fl# £ B A$fincrn 7 7 §104e§ ?
L2y
B e ?
L2 w7 g.,ﬂ
T: v A g g errfp B]E H A2
L2 LB HRVRF LG
R Fav, = W B HRLG % Scratch i€ 17 K E o i P HE Y Y 2R
¥ L H ARG Fiep Y 7 28 i @ Scratch {80 i IR R A s



International Journal of Science and Engineering (issued by NUTN)

e PFEEMY FERY Lo o BHE N4 mn- F 3 R3RE #* Scratch ¢
o AT 4R B HET B s o

3 g ¢ Scratch + #F kg # g R it 8§ F ?
T:32¢ Scratch ' &F kg 7 g B Ei5F 755 ?
Hl: g

Tk AE?

Hl - 7 Jf’r'l;gf

T:4 724 B FEE?

Hl - &

T:igé Scratch + #F kg 7 g R ELFF 7 HE?
H2: iz 87 oo

T: k5

H2 7] % /‘“f-fdfﬁ?ﬁf

r: ?U"/f‘éfv‘ﬁ&f SRR B PN Sl S RN 4
H2 : ##

T 78§ R is i B3 B ek ey 72

B2 : s R B

T ﬂ?ﬁﬁgiﬂf ’ “ﬁiiﬁf‘” gEE?

H:#2€72 g% #&%g“? ’ ?{féf‘éﬁﬁ’ff#

T: 5 ZpFEE ik gaipsdF?

H2 : ##

T:3 ¢ Scratch t & F kg 7 g R ELi5F 7 HE ?
Ml - BA4F

TiRFEA S RAL?

T:#7 d/%?fﬁ{ﬁ’f%jﬁ?

M ;)

T:j HAERFERIZ G EFES?

VIR

T:gnstjf o dpitk LEE Y L ?

Ml e

T:gFom-pgREEEL 7
V/BEY AR N 3

T fprt g 4 47 AT

Ml - e

119



120

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

T:75 # Scratch ' S kg B ir ¥4 0 FHFrG?
nw: g
K F]L?
Mo - .ILLLﬁ'g_g'/g/n&m;f?/,?fﬁiﬁ__ ;Léébﬁ&gﬁw%p F o S
T Mé\ﬁﬁzgﬁ£75 EET  F A s S g‘uﬁi_’;g?

T:pTm bt gt gde % » # Scratch 2 kG g REEAL S T jRigBE A
05?7

Ll: ¢

ToArk it Ff Lt RF £ % Scratch KK » i g1 REZ L FFHEE?
rE (BLEF )

T2 kAEL?

Ll : g+ # * Scratch #r#%

Tospredid gin @55 6557

L1 (BLeg)

T: # Scratch =772 ;7\t 2 g 7 g i 4 7 8 F#s

[2:BLF B

T: F’/E”f‘k/ FEATE ’,éﬂ@‘g";z/’y‘fé:}z?
DA é:z gpesed 2 AEFG o gy

T:40 7 g 5]5 % ”"ﬁ"*;ﬁ(’m;ﬁ’ i B2 B g7

L2 #
T:78% Scratch * ik g iR i35 557
L2: 7 g

KRG @, 2847 o L F - =83 47@"% Scratch + #cH 3 § L85 Y
WE R = =FF R TR EE o HREY Scratch F BE BRI 2 AL Lo
4. % g7 * Scratch } ﬁﬁz%gﬁc&?% PP Rk Lfoge s L E vt B0 S RG AR D
T:# Scratch * gtgf*; I EFF ¥ 2 4 j!;‘ffr;%zﬁ_l ggé’;% y BFf— ﬁ"é;k’ébﬁi)’g‘ 35 ?
HI : vt fe j 4879+ # Scratch 797 %

T:5]% ieig = ALK & ¥ Scratch» 7 £ m R P42 A 85 HAV ARG AB - 7RI T
HEF R E P R T AB?

Hl - 7‘*{,&7— Jf"r??—“’ﬁ’ﬁf S KR IR T —

T 2z 5:

%

TG F B 5 2

] e

ToRXRYGRFAET?



International Journal of Science and Engineering (issued by NUTN)

HI : O deeir 2 2 — o REAGEFRGIA LS F78F » Lo * Jef B itoper
T: At f g eis LB G v R 5 0E o ijE g &= # 4T jE Seratch B )BT
1 E

HI 5L

T: Scratch g 7 ¢ 5] 7 it %k j & » “riF ke # crpFig » & g1t R 51 0
Hl: g

T: 775G K REEEGFa?r  GEFERIA?

Hl - ##

T:#f7# Scratch + #cEFiIEfr+ B~ o I frgkd F e g vh- = 7Lk 7
45 7

H2 : #F #E Scratch

T 78 #]P

H2 @7 g G- e Bl * F 55

T:Efr+ Scratch + BcE FFEfF % 2~ o I frgpd + F 35 vh— = 70t kg
4 7

Ml Scratch

T2k Ae?

ol -

T:s A% 7B 2 gpst s S HAY B3 g 7§ AED
ul -

T4 7 4mif [ {f%iﬁ’ff Scratch +* # 7 &
VIRNE 37

T: % Scratch + #5 #i?2fr I B g o X frgged ¢ o e » 75— 5 7Ot i f
4 7

M2 : 75 Scratch

T: w7 4Bcrrfg FJ L2

W2:R15 % 8R4 G g 50 B R 7 L1 Seratch LM E 1§ # €

T: % Scratch <77 7t B gk FIEFT R B B0 X AR e e o (5 5 i
P F - fE 2

Ll £fra 2t 3k

Tk F]L A A?

Ll:Efrg a2kt BRI

T:75% 4542 & v 2% Scratch F?#+ 2§} i i

LI - Scratch +* #& 7 #

121



122

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

T ings s Scratch €7 4770 74 §F L7727 BadF LFZFFEEFK
77 ;g,/%gﬁi?
L1 (BF)
Ak EEAR G Bk BRI G B ERET R RE 7
Ll # Scratch ' #
T HRAEPFZ7F 38 — BE Scratch e g \FF Xt 7 - BELTpFEF
2RI AR P G EETB L G- B GAE D
L2 Scratch
T AE?
[2: R G ERGIAEES 5
T: 7% Scratch ﬁmﬁiﬁf‘ﬁ{ﬂfé B F ARG i Sl R AE
L2 &

HEEHAATE 2 mF LY 0 G A mFF LA * Scratch bkt ol 4
B I RET RSO AREN A S P E N IR
Scratch * vt $5 4& > 325 * Scratch Z FIF F|epr i g ¥ MAa e 3 pldn
% Scratch 7|5 42ic L F ¥ >~ §EH @ * Scratch } #F o T = BFF ¥3R:
@ % Scratch&xE v B F> {3 2V &8 o
5. =A@ * Scratch &= N P #F > Hinn@FE 2575 L §4 ?

T: # Scratch 5777 ;' $cB %k » i F WHEE X G 7 HF5E7
Hl: 7o
T: 7 *AE?
HI G pEgrip et 510 AR SRS > HEA FHEL o fr bt F
P ”f'g‘“ﬁz; # 04
T: iz g EF flesaafg 5]€ F] i Scratch =51k » 78 f*é‘gwa‘ N2 /rf%g‘ﬁ’/—’?”
s B pEiE D B BT

Hl ¢ #
To o e o i LEpg?
¢ #

T: i ##* Scratch 7= ;¢ ’ﬁ?’% F T A G TG fﬁ‘”?
H2 DT = o Fa G PRE Fh N LA TR BRI N T
T:784k # 2R BEAY &aé’{/%JMé«f?
H2: 7 = & P e ke A i

T: iz #* Scratch 777 7V 1 e 3 » #f in rofe S §47 - BL 7P
o g
T mAL?



International Journal of Science and Engineering (issued by NUTN)

)/
T: {ﬁzﬁf%,ﬁf?f—zg DB AR ,_g{f;b{f/g§9
M1 - 5

T: g # % Scratch #7773 7Vt B3k » $fincreE L 47 X7 Fes ?

W2 73 st ks o fe B AT B

T: in @ e Bl P AD

02 o

ER NS KR ¥ L EIE ST B

W2 7 3 L3 4o 7.6 A%

T: iz pigh £ 7 a2

W2 : 3

T 5] A ernp) g 8 g pgn L st R B i Aot JLA 0L B ] 0 BT S TP
(J}yﬁ*ghf‘wf/%?é)fé AR iy

If
Tfﬁﬂﬁﬁﬁﬁﬁﬁﬂxfﬂﬁvwﬁfﬂ@w{ﬁr e e
W2 #

T prd i ff - L FE ARl 7 R ET
W2 #

T: &l erf#resd 75 g

N2 : CBEF)

T: #4218 =~ > @ * Scratchz & » in F# el 7 v b & — BErg 2
Ll 7

T:oritp? @ B At g 27 # Scratch g+ 7 4% » BL i FELF 572
LI Z7% 2 kEgitg?

(\

T: g E* Scratch 777 7V _F e f > $fincrlc sz BB A LG 7 X7 fles ?
L2t f A
T: jrf**aﬁp,lzm;u\ £z 9
2R EH

T:F5 i @» Scratch + g R g j g HEHR S g i
Foares?
L2 7L

BBk mFF Y o MEF R4 HFF A" Scratch ggc;;igrnég,:
EEE B SN B S IR CLIE T S R NCIRIPIE I SELE- & S
Scratch * gheic #& = #cF + 5 o FHIA kg 0 < FH 4 IRL 5 * Scratch b kst
BE -5k 1 %’TE’vz’v’ﬂo

123



124

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

e PR s s o FY HEFRE L H Y Scratch F #F eyt & T Lk 2
¥ e B PR Scratch b B it B eh) S N b 4B K F O §333
BF hBABLE o P < ¢ﬁ£m§’;&éL e S AEVE N SLETE N T |
M FERE LML RAp k> B DE YRR Y F 2L Scratchﬁuﬁ/\ﬁ;:éﬁ
KE R EY ﬁiéﬁfﬂfﬁ%}k P IR HEE AT Fleae

R BmBER
()R EAgE M ELME FE AL SRR ETRARY > M5
kLR RBEEEAL o
(= )i * Scratch x4 pe » %5 > 3 AF¥ R ORI ¥ F A RplHRiNET R
W REEZE T LR o
(2)#&% Scratch g » F1% £ 2% F 5§31 gV L4 5w 2R
TREFELR
(z)f% & Fﬁrﬁl%ffa“ﬁ&ﬁ'l%?%m% FAER 2 B3 W EBR Rt
Scratch f& » #cB %% » a RFIELFVFH > PRI HEE 2 F R
Fes o
(- )RE vz
1. Scratch ##8 £ AZ N353 » $30F A 4 P RehifFa 3 0 &7 HH m%;l
T i 3 N H f B FINERREFFA I KR ERAFELR G R
% 522 % & 8 < ehScratch 4 > 1 34 E o & » iiﬁlf’«'lﬁ—leﬁcﬁ-
Y R
2. fi¢ * Scratch #r# e » 5§ K& v & Ly mw?;" ¥t Scratch e * &%
HHHEWOA A ETELTRE > SREFIY FERY L E AP ki fon
At EF R hFgwAEY & A Y Bk Bk 3 & Scratch
S Ik F o
3. % Scratch HrfE (T HEPF > LA BRRKEEZ T WKL R D
ZE AN R Sk i ST R SRS T AR & N EE S 3 Lk B AT
blde: L £ BT 3F 4 2R MWI 58 £ * Scratch & F B 7 Fl ¥ &
TeRl % £ b 2> RS AZFREY RTAL Ve T ko e g4
*ifr]’% ArFl ¥ & PR g o
4 57 FLFHEINR AR IIN FRL o ERS
W;}""m—: THETFIFEE T4 RFJ
RPALAEFI® > NaFg 3 g3 3.@*;@1—%%5& °
5. AT BARTHGRE T HEV A RFIEY ’%\r"h’§ Yo ST RER
22l B S N y F  S .§$%Lf119ﬁzg%??f?f§ » bl D RlEREFEF RS £
BB F 5 LY L MB AL e A aE e d {8 en Seratch #4 0 ig 47

W
B
F_

R fﬁ%

A ’?ﬂ’*
R ARSI S

(ﬁ
o



(=

[1]

[2]

[3]

[4]
[5]

[6]

[7]

International Journal of Science and Engineering (issued by NUTN)

ARREDEY AR 2 RARKERSET I NEY LA RG5>
2 Scratch #tHt 2 K3 HPREF B X 2 Lo R L EF B Y p B b
do 1% Scratch K3 R MR I RFIE LR AR R Y
FAENAREL > LR B L RAph o RN EDRTE R o

YA KFT g b oeuE ik

1 A AERAG 7 34 FER |~ £S5 LT HA ARB AT
PG R A Bt PUPFIRT > B FHR AR AN X B FR LD
o o ZRAKREFAPMA T > 7 UK AF R A Bl B AW ERH
IHEBwRE S FI{FRDELESE -

2. fhyRUEHE S % 5 M Scratch goRfE ~ K F o A RF I OF Y i §l
HE /Il e ATy WRIFIY FERY £ 2 FABAPM &K AR
LE R PR SEFla A gt B E A SR T
B E2 i Y PR e S B fRTL A cni ¥ 3 A F Scratch fg o W
FHE S L > lde B2 s 3P FiTN SR80 (24
% 0 B f% Scratch #rf e » KE W7 B HE ~ch g -

3. AL HKE P S ¥ FPPF R > 4 Scratch S K F R EF LT
PR DAY P RRAEREAER  BEKHNE Rfo kT A %
BoOERE I HERE DRy A —rz%‘r ERAREE & WS EL i gt S
AR R oA RT Lﬁ,ﬁj £ pERF @ * Scratch fr#i i 2v 18 > EF 1
Y RATOREHS > I RERFTR R Y o L R FE R REE K
§éﬂpi‘ o R R Y %‘)jfu—,'i?é‘f?@ﬁﬁi h o F LR &k e

ZE S &
£ % (2012) 17 plBme=E - SRpREREFE (F20) 447 1o
™ .
AEAc (2016) - 2 p L8 Y ) Fr 2ufir PP ERE 27T - W2
FrARTAEBEFTEFTARTE (G ERERTALF)A LG » AR £ 4
o
TEE (2014) £ IFE YRR - E5E I BSEBREY P B2LAT - B2
FYPRTAERTE BERIMLIIFL G  AdR o 293 o
HoAE (1990) « (4R T 55 25 505 iR 5L CAITOOL « 4 4 @ vl «
A S EEB (2005) SAE HZ L ERFEGE ) F AR RHEP FFEERAS T
T oMz AN KT AFEF 18 (2) 65920
B2 (2004)° 5HRET AN P KEHE L L8 Y REER S 2P Y o R
PEAFFESRBEERT AL TR L, AR BAR e
% i (2011) - 12 3D T Hadf 243K 3+ 48 Google SketchUp g ~ B ~7}§¢ﬂ L1
BPRREHE A EEEY A2 P R LB AT TARTE X B
FAFURLH > Adk s 4479 o

\\\Xr

\

125



126

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders

[8] 3%4 2(2012) o i@z v Aty 2 P B FHEREFT 2 4D D FE
ke
[9] %% (2008) ¢ [ EFNHK7Td L F -2010# 17 5p > Bp

www.edu.tw/files/site_content/B0010/97-100year.pdf

[10] # 3% (2008) - R % @ /] H 4 & - 7 FAH & —WEFY ©2014 & 7 1 o
B~ p @ http://teach.eje.edu.tw/data/files/class_rules/math.pdf

[11] % % (2016) - 2016-2020 F K~ X ER 2016 # 57 1 p > Bp
https://ws.moe.edu.tw/001/Upload/3/relfile/6315/46563/65ebb64a-683c-4f7a-bcf0-
325113ddb436.pdf

[12] Wk & (2006) T WATH 88 ¥ | FH WS HE) T 503 gBPEY S
YRR ﬁ%“#f PEP RABERTFETTHLH: 0 AJR S FFIE o

[13] ¢ F (2010)° I #5300 e » F B HE] §E8F 2 FY Sl 4x

2R e Hx im«%‘f?r B AHRERERLIITA LG > AR £ad o

[14] mE 3 ~ £ 48 £ (2003) o Pl - B2 142 o

ﬂﬂP%ngmmoua“%hrﬁskgﬁﬂ#"f@l‘E5W$ﬂ%»ﬁ§41“6
RABRTFETTHALHG? > 200K FYFIR -

[16] %4 ~ 5 F(2012) » & i B e e @l g » = 7 2 F ) S H50 S 02 373t o 15
Kymg g REET 64> 77-104 -

[17] 3% % (2019) > T mr WL Flo fA 8 S it 2 JHHF P FRPE7R - K
DFECEEVPEALTHLGY AR O c MEER S R
(2006) c i E V¥ BHEF i 2L T ER I o

[18] A24p % (2006) - Fiftpe » M | HE P RKEF 2 AL -N R I & 5ilf e
A LD M2 KT A FEERTE LG o AR 40 .

[19] /B &% (1998)c % 45AE T *odf B4 B ¥ AN FHFT T - B2FF LA H4F >0
263-287 -

[20] %7 1 (2012) - % ARCS -5 ' Kui b » BF W R FH T LTV b p
FYdpz 787 c W2 FPFRTFALTHLIHY 0 AR §)

LB
b B& o

[21] F4L W ~ Boaedh » Erawps(2007) o SRFE L RE WS HM - FA 2 F Y SR
W gF it o gage{q* g7 5 15(2) » 119-144

[22] %l34e (2018) < i& * PaGamO ¥54%T S B/| 3 £52 HEHE Y oy
YA o ¥ EABPHINE LA HY 0 AR AR

[23] sngeE (2013) F ¥ RREWSHE | =2 £ 582 HFFY LA~ BFF Y &4
REFEY IRORT AL BBEFRTELAMLG Y o AR A1
4 .

[24] > (2014) - 12 GSP & » & i REHF |~ £ 551 Y 5747 ¢ B 6 f#
ZAdr e Wrde A By F AL LG AR £a T o

Crv

a»! fﬂ“



International Journal of Science and Engineering (issued by NUTN)

[25] #& fF (2007) kTR L ek RABFREZH N5 - AL KT A FFH
26 > 175-194 -

[26] Fey, J. T. (1984). Computing and mathematics: The impact on secondary school
curricula. Reston, VA : National Council of Teachers of Mathematic.

[27] Garrett, A. W., & Davis, Jr, O. L. (2003). A time of uncertainty and change : School
mathematics from world war Il until the new math. In G. M. A. Stanic & J. Kilpatrick
(Eds.), A history of school mathematics Vol. 1, (pp. 493-519) Reston, VA: National
Council of Teachers of Mathematics.

[28] Hicks, B., & Hyde, D. (1973) . Teaching about CAl. Journal of teacher Education,
24(2), 120-125.

[29] Hopkins, K. D. (1998). Educational and Psychological measurement and evaluation (8th
ed.). Boston, MA: Allyn and Bacon.

[30] Nunnally, J. C. (1978). Psychometric theory, 2nd ed. New York, NY: McGraw-Hill.

[31] Sipple, C. J., & Sipple, R. J. (1980). Computer dictionary. New York, NY: Howard W.
Sam & Co. Inc..

Biographies

Chia-Hsuan Lin received the B.Ed. from the Department of Education,

National University of Tainan, Taiwan, in 2012.Now, | am an elementary

school teacher teaching in Tucheng elementary school, Tainan , Taiwan.

My teaching interests are different teaching instruction into mathematics

for elementary school students.

: Chien-Chung Huang received the Ph.D. in Mathematics Education,
* University of Northern Colorado, USA.Now, he is an Associate Professor
. of the Department of Applied Mathematics, National University of Tainan,

Taiwan. His research interests are Pre-service teacher professional
development, mathematics education, mathematical analysis etc..

127



128

The Study of Integrating Scratch into Learning Ratio of the Circumference of a Circle to the Diameter and Circumference for Sixth Graders





