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Dynamic Geometry software for Mathayomsuksa Il Students. Master thesis,
M.Ed.(Mathematics). Bangkok : Graduate School, Srinakharinwirot University.

Advisor Commitees : Mr. Mate Yamwong, Asst Prof. Chutiwon Penpean

The purposes of this study were (1) to design learning activities on circle
properties using dynamic geometry software, (2) to compare the students’ achievement on
circle properties, and (3) to evaluate students’ attitude toward geometry based on this
innovative approach.

The study took place at Wachirathamsatit School in Bangkok during the
second semester of the 2006 academic year with 100 Mathayomsuksa Il (grade 9)
students participated as subjects. Two classes, each consisting of 50 students, were
selected by the use of the cluster sampling approach. The classes were randomly assigned
into one experimental group and one control group. It took 12 periods for both groups to
study circle properties. The researcher taught the experimental group by using dynamic
geometry software while control group taught by a school mathematics teacher do not use
dynamic geometry software. At the end of the instruction, the achievement test on circle
properties was administered to both groups. To find out their preference toward this kind of
instruction a questionnaire involving their attitude was also given to each student in the
experimental group.

An analysis of data at .01 level of significance revealed that there was no
significant difference on the achievement between both groups. The score on questionnaire

show an average satisfaction of the experimental group toward this instructional approach.
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LLTJ‘]J“(]@]&E]U“]?I/E]ﬁ Namsﬂﬁmmﬁmaagﬁmmm I0C LUaNg
andl 1 aufl 2 aud 3
1 +1 +1 +1 1.00 15151
2 +1 +1 +1 1.00 gl
3 +1 +1 +1 1.00 Tale
4 +1 +1 +1 1.00 Tale
5 +1 +1 +1 1.00 15151
6 +1 +1 +1 1.00 Tale
7 +1 +1 M 1.00 Tale
8 +1 +1 +1 1.00 15151
9 +1 +1 +1 1.00 156
10 +1 +1 +1 1.00 15151
11 +1 +1 +1 1.00 1l6v
12 +1 +1 +1 1.00 it
13 +1 +1 +1 1.00 15151
14 +1 +1 +1 1.00 15151
15 +1 +1 +1 1.00 1 l6v
16 +1 +1 +1 1.00 15151
17 +1 +1 +1 1.00 15151
18 +1 +1 +1 1.00 167
19 +1 +1 +1 1.00 it
20 +1 +1 +1 1.00 Tale
21 +1 +1 +1 1.00 1l6v
22 +1 +1 +1 1.00 1l6v
23 +1 +1 +1 1.00 Tale
24 +1 +1 +1 1.00 15151
25 +1 +1 +1 1.00 167
26 +1 +1 +1 1.00 Tale
27 +1 +1 +1 1.00 15151
28 +1 +1 +1 1.00 o5l
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andl 1 AuA 2 aufl 3
29 +1 +1 +1 1.00 o'l6v
30 +1 +1 +1 1.00 515
31 +1 +1 +1 1.00 515
32 +1 +1 +1 1.00 1t
33 +1 +1 +1 1.00 515
34 +1 +1 +1 1.00 515
35 +1 +1 +1 1.00 o'l6v
36 +1 +1 +1 1.00 ol 6v
37 +1 +1 +1 1.00 el
38 +1 +1 +1 1.00 o6
39 +1 +1 +1 1.00 1ol6v
40 +1 +1 +1 1.00 o 6v
41 +1 +1 +1 1.00 o6
42 +1 +1 +1 1.00 ol6v
43 +1 +1 +1 1.00 ol6v
44 +1 +1 +1 1.00 15l
45 +1 +1 +1 1.00 ol6v
46 +1 +1 +1 1.00 ol6v
47 +1 +1 +1 1.00 o 6v
48 +1 +1 +1 1.00 it
49 +1 +1 +1 1.00 o6
50 +1 +1 +1 1.00 o 6v
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andl 1 andl 2 andl 3

1 +1 +1 +1 1.00 ol6v
2 +1 +1 +1 1.00 o 6v
3 +1 +1 +1 1.00 167
4 +1 +1 +1 1.00 167
5 +1 +1 +1 1.00 Tler
6 +1 +1 +1 1.00 167
7 +1 +1 +1 1.00 167
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AN 7 WRAIANANEINGTE (p), AEIHIIUUN (1) LESAIANNUTONUUDILULNAROL
> s A" { n v a s
TANAFNONTNNINTTUUITDI aNTRva99nad lasldrandulsisunadiauuunaia

o > [ A g; s = IS dl
FRITUBNITLWT NI TINANEIUN 3

lah p r Fafl p r
1 0.50 0.75 18 0.63 0.50
2 0.75 0.50 19 0.75 0.25
3 0.80 0.25 20 0.38 0.75
4 0.50 0.25 21 0.63 0.50
5 0.63 0.75 22 0.50 0.25
6 0.80 0.25 23 0.50 0.50
7 0.50 0.25 24 0.50 0.25
8 0.63 0.75 25 0.75 0.50
9 0.63 0.25 26 0.50 0.50
10 0.75 0.25 27 0.50 0.25
11 0.80 0.25 28 0.50 0.25
12 0.63 0.50 29 0.50 0.50
13 0.80 0.25 30 0.75 0.50
14 0.38 0.50 31* 0.63 0.25
15 0.75 0.50 32 0.63 0.75
16 0.75 0.50 33" 0.46 0.75
17 0.38 0.50

WaNBLwe - LUUNARDUDALE

- AANULTONWYDILLUNAFAVLUULITHE 4 @2L8an 1¥innu 0.92
- AANULTANWYDILLUNARALAAWLYINAL 0.74

- AU TN RVBIMUUNARAUNIDUUWINAL 0.93



55

@39 8 Analueratia sawdosuninasgiusasuuuiaanuianalaasingeun lals

mjwéf’samaﬁﬁwﬁaa FUUAVI9INAY lagldranduisismnadiauuunaia Lazen

AL TN UVAILLLIAANNNINa lAVaInNIT YU

Pan % S.D.
A
Aaun 1
1) ﬂTﬂWLiﬁE”ﬁﬂ"L&im%m uaz lininlasaniTTeweed sutiauadlinay lag 4.50 0.53
lFrandLISIIIIA RALLLNAIG
2. NMITUH509 FUAYaI9naN LlaltmandusisadmauuunaIe Nl | 4.88 0.35
v v A A A U =} t:g/
TANLIITANNNTE AT TN I UUINU
3. 1Ha11NNAINITNMITUUNIFAWSDI ’NLAVEI9NaY LaelTsanduls | 4.63 0.74
LTUNA LU UNRIALANIZALIZAUA NN LT a9 wLa
4. ;nmamlufanysnluidazaiy inlwdwiddnlaarieesgutiauas | 4.63 0.52
r
WNANNINT
5. ihavantufanssuannld vlsthwiddnsn linununaniivualy 4.00 0.53
6. TAWLITIRINIIANTILNAANTANNNIYINAaNTTN lanun 413 0.64
A lav o go ¢ & A o o v o o o pd
7. myfUfaunusnusanauasiszadanuunaiavlwinwdgnladiand 45 0.53
r
YNV
8. NI U LTaNALITLTIAAALUUNAI AV AT WL RINNTDaITan NN | 4.25 0.46
AmanITble
9. IINMIYNAAINIINMIBLRNNIFaNIasaNTAVasInad Lagldmanduis | 4.75 0.46
a Q o v Y v g; o ™ v a tg/
LA MALULUNAIA AN AT WL lavuuuRnRarafanIsaanait
10. 1050430 I WMIIRIILAZENITIININTINNNTTUUMIROWITDIRN LAV 4.88 0.35
1NN M lEREAINAINAINUADINITVAITINLT
AauN 2
11. W ladaalulufanssve s Talan 4.75 0.46
12. ﬁnﬂmiﬂg’jﬁaﬁ%mswSa\iawﬁamamaﬂaw laglFmanduisisanatiea 4.88 0.35
o o Y v A a a & o A £
LUUWAIaYIN AT WL Dl nauant U R Uua N UAALARNULN WU N 1
13. .Mt Juananssunmadoumsseniossuaasrinay lagld 4.38 0.52
FaNFULITLIVIA AL UNAIAYIN TN WA T8 e s NS oA A FAT
&
WU
14. fanysunISuunissawlaylTrandisTNaBaALLUNA IO LR 4.25 0.46

PIWLIAANITAUNL AL ALD
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SRR X S.D.
15. Ml juananssumsowmsseniossutiaasrsnas laold 4.63 0.52
6 6 a s o vy v U ,ﬁ'
ganausIIINAmaLUUNA A AW TN la luitaniuin
X
TGS
16. LUUHNRANEAINITNMITIWNNIRABSDIRNLATaI9INaN lagld 5.00 0.00
FaWNAULITLIVNA AL LN IATILH NN N BLATAAAIUI RU D ITINLIN
17. AanTsunISuuNIIFanIasaNavasinan lagldmanduisisunade 4.63 0.52
(% 1 a v v &/
LULUWAIS IR UUTIENMAMNTIT R aITIWL NN
18. MAaNTINMISuUNIIFaNIasaNTAvaI9nan lagldmandiisisunade 4.50 0.53
LULWRIA mz@jﬂﬁ%wLﬁ?ﬁLﬁ@miLLmamm’mf@ﬁmmao
19. AANTINMISLUNNIFaRIasaNTAYaI9nan lasldmandiisisunade 4.63 0.52
@ ° X @ < % { o £
LULUWATS Y lwdnwiandanudwlaluaitadtAsanunisisauuInds
20. ﬁﬁWLiﬂﬁﬂdaauaunﬂﬂﬂﬁL’%y‘lﬂ@ﬂl‘*ﬁ%ﬂ@ﬁnﬁimﬂmﬁmLmuwai'@] 4.63 0.52
LRE 4.57 0.53

ANANNLTRNUYBILLLIAANNNINE RVBIRNITEUNIRATY (&) Winnu 0.70
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Xl e
M a0 a0
Marmal Parametersab Mean 24,8800 24,4400
Std, Deviation 4.03374 2.90734
Most Extreme Absolute Jd12 140
Differences Positive 071 140
Megative -112 -.07a
Kolmogoroy-Smirnoy £ a1 891
Asyrnp. Sig. (2-tailled) 550 280

a, Test distribution is Normal,
b. Calculated from data.

K o a A a va = o
%l]']ﬂl,%@l - X1 RV uﬂLiU%ﬂq&lqﬂLSU%I@UFL"ﬁﬂ"ﬂﬂss&lﬂ’]iﬁﬂuﬂ’]iﬁauljaﬂ

fuUAVaI9naY lagldrandulsisunamauuunada

82 o A oA a A N q @
- X2 RV uﬂLiﬂuﬂquﬂLiﬂuLﬁaﬂ RUUAVOIINNRY I@UVLNFL"IT

6 6 a qz
FaWALIILTVIAUIAULLNAIG

NMNANTN 9 AN (p-value) VINGY x1 LYINAL 0.559 WAz (p-value) VBINGH
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X2 WiNNL 0.280 LWI1231 0.559 > 0.05 Way 0.280 > 0.05 AI1hih ATUUUFAUVILNLIIUNT

ﬁﬂﬂﬂi‘iwﬁﬂﬂiLL’%ﬂLL’ﬂﬂﬂﬂa



58

A13719 10 MINARDY t(t-test for Independent Samples)

Independent Samples Test

Equal variances | Equal variances
assumed not assumed
X2 Levene's Test for F 2.325
Equality of Variances  gig. 131
t-test for Equality of t .626 .626
Means df 98 89.099
Sig. (2-tailed) .533 .533
Mean Difference 44 44
Std. Error Difference .703 .703
95% Confidence Interval -.956 -.957
of the Difference 1.836 1.837

A o a o & o =2 ap A A a A PN
MINARDURUNAFIUVBIUNILUIZAUTUNTENANEILN 3 NITDULIDIFNUAVDY
19nau laglsRanssumsSeunraniasantavasienay lasldoendulsisunadiawuy
v o o o A a 9 v & & A o A ) £ a A
walanunnSouiSoulas lildoendiisismafiauuunaiadnasugndmImsiseuian
AMAMEas 1309aNUAv899naN lLandE19NY INNINARELAIZMILAINLAIU NGV
ﬂzuuuﬁhaaanéwiﬂUl%hﬁiﬂ@ﬁ@ﬂﬁﬁﬁWa§a(uumﬁxs Test) WUIIAZUBHROLVBINITHW
Soulasldianssumsisounszenises antavenay lasldrenduisiunadiauuunaia
o A A a A oA 19 o 6 6 a
LATATUUURALVBINNSNITWSTY sutavasinay laslaldoanduwisismnadiauuy
WAIAUNMILINUAILUNG ﬁhﬁhnTTnﬂ§QULﬁUUﬂzuuﬂuaﬁﬂmaoﬁhaaanéu%aiﬁhﬁiw@aailta—
test for Independent Samples)
a A
RUNGgIW fD Ho: 4L = L,
Hy lu1 # luz
ANAT 10 WU AIFDaNaARaUAa t = 0.626 WA Sig (2-tailed) = 0.533
PAULLAINGAVBININATDUABLLET H, 61 Sig (2—tailed) < 0.05
lW1291 0.533 > 0.05 INzasni UJIED Hy hufaasliimadaussdnisounisas

mjuvl,mmﬂ@i"mﬁ'u
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719 11 AuadsnsadiauazdndosuunasgusasuuiaanuianalazesinSaungs

o ' A a A wa ¥ (3 6 a a
AIDUWNEILWEIDI RUUAVBIINNRY I@]Ul‘ﬁsﬁﬂwmLL’]?LT’UW@]N@LLUUW@’J@I

SRR % S.D.
P
AauN 1
1) ﬂTﬁWL?{'ﬁjﬁﬂvLmﬂ%m uaz lininlasanisTuweed autiauadInay lag 3.34 1.04
lFrandISIIIA AALLULUNAIG
2. NI UK FNLUAYa99NaN lasltrandusisnadmauuunada vinlw | 3.40 1.01
U v A A A U = J
TN RANNNTER TN IS HUNINTY
3. 1Han1NNANITNNIS UUNNIFaWIY aNavas9nad lagldmanduls | 3.50 0.95
LSO AL LUNRIALANNZNUIZALUANT 19T INWLAN
4. v lufanstuluudazay vinlvthwiaanlaerSasauiauas | 3.50 1.02
x
WNANNINT W
5. 1hawnanlufansuunly Flwdwean@ns N wnuaINiwwe b 3.62 0.95
6. TIWLIIRINIIONTIUHNAANTAINMIINAaNTIN lanun 3.30 1.07
7. Myl frunusnusenauaiismadauuunwadavlwinwndndnladiienn | 330 | 0.84
£
YNV
8. NMITUUM LTaNAUISTIIVIAMALL LNV AN AT W IRINIIDAITANN | 3.40 0.95
AanITobler
9. IINMIYNAINTINM IS DUNIFawIasaNTavaddnay Llagldsanduds | 3.20 0.93
a [-% o v v v g: o o v =) J
LFINAHALLUNANG ViR Wi aslavinuuui nraynefanIsuunau
10. 1o 7988 lNIRTIILAZEITININTTNMITUUNTFAWIIDIRN L AU 3.78 0.95
1NAN M IEREAINAINAINUADINITVAITINLT
AaUN 2
11, Twiadn ladaululufanstuat1staan 3.46 0.86
12. 9INMIUJUANINIINTIFNTAVDIINAN laglFmandiisisanadia 3.74 0.49
[-% o v v v { a ~ Q { &/
LUUWAIATN AT WL R Lo N aLANL L A HANUAALRWALLN AU NT 1
13. .Mt Juananssunadounmsseniossuaasrinay lagls 3.48 1.03
FaNAULITLIVIA AU UNRIAYIN IFTWLI T8 e s NS oA A A &S
r
WINTR
14. fansrunISownranlagl o ndulsisunamauuunaIavinlw 3.26 0.90

PIWLIAANITAUNL AL ALDI
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PanINy X S.D.
15. Ml juananssumsowmsseniossutiaasrsnas laold 3.32 0.77
6 6 a s o vy v U ,ﬁ'
ganauIsIIINAmaLUUNA IOV AW TN la luitaniuin
X
TGS
16. LUUHNRANEAINITNMITIWNNIRABSDIRNLATaI9INaN lagld 3.52 0.91
FaWNAULITLIVNA AL LN IATILH NN N BLATAAAIUI RU D ITINLIN
17. AanTsunISuuNIIFanIasaNavasinan lagldmanduisisunade 3.66 1.02
(% 1 a v v &/
LULUWAIS IR UUTIENMAMNTIT R aITIWL NN
18. MAaNTINMISuUNIIFaNIasaNTAvaI9nan lagldmandiisisunade 3.30 0.91
LULWRIA mz@jﬂﬁ%wLﬁ?ﬁLﬁ@miLLmamm’mf@ﬁmmao
19. AANTINMISLUNNIFaRIasaNTAYaI9nan lasldmandiisisunade 3.24 0.87
@ ° X @ < % { o £
LULUWATS Y lwdnwiandanudwlaluaitadtAsanunisisauuInds
o v R & Ada o & & A o
20. mWWngamNuaunﬂmmquimfl“zjsnamlLnimmmmmuwmm 3.12 1.29
LRE 3.42 0.98
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