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# # 4683744627 : MAJOR MATHEMATICS EDUCATION

KEY WORD : GEOMETER’S SKETCHPAD, GEOMETRICAL CONCEPTS, ATTITUDES TOWARDS MATHEMETICS LEARNING
WAJARASON INDHISON : THE EFFECTS OF USING THE GEOMETER’'S SKETCHPAD ON THE DEVELOPMENT OF
GEOMETRICAL CONCEPTS AND ATTITUDES TOWARDS MATHEMETICS LEARNING OF LOWER SECONDARY
SCHOOL STUDENTS. THESIS ADVISOR : ASSIST. PROF. AMPORN MAKANONG, 171 pp. ISBN 974-53-2072-2

The purposes of this research were :

1. to study geometrical concepts of lower secondary school students learning by using The Geometer's Sketchpad.

2. to compare geometrical concepts of lower secondary school students as classified by high, medium and low
mathematics learning achievements before and after learning by using The Geometer’s Sketchpad.

3.  to compare geometrical concepts among of the secondary school students as classified by high, medium and
low mathematics learning achievements after learning by using The Geometer’s Sketchpad.

4.  to compare attitudes towards mathematics learning of the secondary school students as classified by high,
medium and low mathematics learning achievements before and after learning by using The Geometer’s Sketchpad.

5. to compare attitudes towards mathematics learning among the secondary school students as classified by high,

medium and low mathematics learning achievements after learning by using The Geometer's Sketchpad.

The subjects of this study were 60 mathayom suksa three students of Suranariwittaya School Nakhornrajasima Province.
The research instruments were the attitude towards mathematics learning test and geometrical concept test. The data were

analyzed by means of arithmetic mean, standard deviation, percentage, t-test, one way analysis of variance and Sheffe” method.

The research results were revealed that :

1. geometrical concepts of lower secondary school students after learning by using The Geometer’s Sketchpad
met the criteria of 50 percent.

2. geometrical concepts of lower secondary school students as classified by high, medium and low mathematics
learning achievements after learning by using The Geometer’s Sketchpad were higher than that before using The Geometer’s
Sketchpad at 0.05 level of significance.

3. geometrical concepts of lower secondary school students as classified by high, medium and low mathematics
learning achievements after learning by using The Geometer's Sketchpad were different at 0.05 level of significance. However,
geometrical concepts of lower secondary school students with high mathematics learning achievements were higher than those
of the medium and the low ones. Moreover, geometrical concepts of lower secondary school students with medium mathematics
learning achievements were higher than those of the low ones.

4.  attitudes towards mathematics learning of lower secondary school students with high and medium mathematics
learning achievements after learning by using The Geometer’s Sketchpad were higher than that before using The Geometer’s
Sketchpad and those of students with low mathematics learning achievements were not different at 0.05 level of significance.

5. attitudes towards mathematics learning of lower secondary school students as classified by high, medium and
low mathematics learning achievements after learning by using The Geometer's Sketchpad were different at 0.05 level of
significance. However, attitudes towards mathematics learning of lower secondary school students with high mathematics
learning achievements were higher than those of the medium and the low ones. Moreover, attitudes towards mathematics

learning of lower secondary school students with medium mathematics learning achievements were higher than those of

the low ones.
Department Curriculum, Instruction, and Educational Technology = Student’s signature..........................
Field of study Mathematics Education Advisor's signature...............c.oeee.

Academic year 2004
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NN 2 ANNTRNNLATADR ( X ) AMNINNIAUANFTREAY ( X LASAULLIEINLLY

%@ﬂm)

NIRIFOU (s) Ya9AzuULN AN A ResIn Bauss AU AN ANSE
3 o y o

nausy nasEauinaldllsinsy The Geometer's Sketchpad A[MLLUNATH

HARNONENINNIFEUATIAATIARTEY U1UNA1S uazsn

izﬁumﬁuqﬁmqmiﬁﬂu n X X e s
NANEY 16 24.31 81.03 2.36
nauLuNans 29 20.48 68.27 2.65
mjwfﬁ 15 17.13 57.10 2.23

793 60 20.67 68.90 3.57

ANA399 2 wanalsiudn naeEauinglllsunsn The Geometer's Sketchpad
v a o o = ¥ = o e a dl % I I
iniFauszAuisaNAnEmeuiy Iazuuuniuiminisaatineasienay 68.90 HuNnMi
> = Y o a Ay ° o A o < P
Farar 50 TeannnReeiLANNAFINAAlS TnasuuninFeunNNAdNgNEN1aNN9EEY
AAANERTEY 1hunane wazsn dnEauazdaziuunlisinnasanatiaeasienas

81.03, 68.27 WaY 57.10 ANNANAL
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AL 2 Nan1FauisuN T AN ASAUeIN BT AUN RN AN M ARUEL

PHNAANNENNITEUALINAIARTES UIUNAN UATAN NeUFLLATHAIEEY

Ine/ L l1/sunsn The Geometer's Sketchpad

A3 3 ATrNNaaAe (X ) m’qw,ﬁmmummgm (s) VRIAZLUUNTIAAT
N4 FUAALATAT (t — test) HNBNARALAINNLANFINTRIALWULN T AL

NTTNAIATANIN BT AU FENAN I MA UL AauEFauLaznaaRawlne |

11l51n38 The Geometer's Sketchpad

TUTIIRN n X X toons S t
NAUNIINAADI 60 11.12 37.07 3.17
- 33.55*
PAININAAD 60 20.67 68.90 3.57
< 0.05

AR 3 uaasliigiudn dnEeusssudaunAnsnausunFaulag 14 lsuns

The Geometer's Sketchpad lun1sannasiaauin AN AtinEee 29nax Auluiad

a o

NNILATANASFENNIINeuEY et WHTRIA AN 9ATANsEAL 0.05 TaenAReaiL
o d¥uy
ANNAF UL
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AN3NN 4 ANTTTERsLATIAA (X ) zdfsw,ﬁmmummﬁm (s) VRIAZLUUNTITIAIT
NAUSTIATUAUAZANT (t - test) LNDNARBLAMNUANGNTBIAZ LN WAL
NIITIATE VNN FEUITALTB AN AOUA LN NN AN N NN TEUGS

neuFauLazuadzaulnglf Tlsunss The Geometer's Sketchpad

FEZLIAN n X s t
NAUNINA AR 16 13.44 1.67 _ 29 56*
UAININAAD 16 24.31 2.36

"5 < 0.05

dl P23 ! o A o o =2 ¥ dld o <
AINENINA 4 uaadiiudl TnEeussAUtas AN AR UAUNINARNO NN
n3Beuge Nisaulaeldlilsunss The Geometer's Sketchpad TunnsdansEewEuluiag
NIIANIE (399 2NaN NN WA IIANANAIEEUgINdINauEaY ataiud Aty

NNATANIZAL 0.05 TdanAdediuaNtAgIAmL
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A13NN 5 ANTTTEsLAlIAmA (X ) zdfsw,ﬁmmummﬁm (s) VRIAZLUUNTITIAIT
NNLUNATIARAZANT (t — test) LNANARALAINNLANFNIBIAL LN LT AT
NITIAIALEINNFEUITAUTBaNAN MO WAY ARNAFNINENIINI9 G

1 unane neuBauwasaadaulngldilsunsy The Geometer's Sketchpad

TEYLLIAN n X s t
NAUNITNAADS 29 11.31 2.86
- 26.38*
UAININAAD 29 20.48 2.65
*n < 0.05

ANENENN 5 uaadiiud NGB AUTFENAN Y Re U UNHNAANNEN

nsBaulunany NiFaulaeldllsunay The Geometer's Sketchpad TunsdnnnsiEeng

wlwimnsaailn Gae anad HuluiAimnIIIAtAnAsFaugIndInauEey asined

|
o o o/ aaa

eI Aty NaiiaN =AY 0.05 TeaaaAAIUANNAF AL
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A13NN 6 ANTTTENHLATIAA (X ) zdfsw,ﬁmmummﬁm (s) VRIAZLUUNTITIAIT
NNLUNATIARAZANT (t — test) LNANARALAINNLANFNIBIAL LN LT AT
NITIAIALEINNFEUITALTEaNAN AU NRNAANGNENI9NITERUAN

neuFauLazuadzaulnglf Tlsunss The Geometer's Sketchpad

FEYLLIAN n X s t
NAUNITNAADS 15 8.27 2.87
-13.27*
UAININAAD 15 17.13 2.23
*n < 0.05

ANENTNN 6 uaad liinda UnEeuss AUTFENAN e U NN NAANgNEN

o

nsBauAn NEaulaaldlilaunsy The Geometer's Sketchpad lunsdnnisizeugnlusisl
NAINATER (399 2nan AN TuiAdIIAtianAIEaugINdInenEey atiiludAgy

NNATANIZAL 0.05 TdenndasiuantAgIunaely
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naun 3 wanaTeueunluiFminieaatinresinzauss ALl s N AN E AR LAY
I FUUNANAFNNENNNITELBANAANEATEL UNae uazen

naageulngldllsunsu The Geometer’s Sketchpad

ANTN 7 1aN133AINTFANNLLTUIINNGALR (One Way ANOVA) 1a9mziisun luiFl
a v A [ = v dld
NLIINATIAIANHN FaUTALdsaNANEnauAYl NiTaulaeldllsunsy

The Geometer's Sketchpad ATUBNANHHARNONENNTFEUAIAAIARTE

1NUNa9 wazmn

LadAIN L TLT91 df SS MS F
FENINNGN 2 400.92 200.46 32.608*
nelungs 57 350.41 6.15
74U 59 751.33

0 < 0.05

‘dl P23 { o A o o =8 ¥ dld
ANANTNN 7 LAAS AN dnimeussaudsanAnEnauaunEawinaldldsunsy

The Geometer's Sketchpad R1UUNANHEARNNENNTBEUALIAAIARTES UUNAN

wazen AuluiAdinissanadiauandasiu ateldudaAnyn9atfnsziu 0.05 AviugRAE

Asimsnfsanmauanauansnaiugg Taaldisreqanid (Scheffe’ method) Usng

ualumnsein 8
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19999 8 uanaifFaLmsuANLANs 19w AreANT I NIATATIATDIAZ LU
o & a o =l o o = v o Aa
NlwirmimnasratinvesinFaussAudsanAnenewsiu Nizeulneldldsunsuy

The Geometer's Sketchpad m1xAaua9 N (Scheffe’ method)

i:ﬁumzﬁ”mqwﬁmqmiﬁﬂu N unans fin
(X =24.31) (X =20.48) (X =17.13)
49 (X = 24.:31) - 3.83 7.18"
1 unane (X = 20.48) - - 3.35*
A (X =17.13) y _ _
*n < 0.05

ANANTNA 8 LAl IHANARBLAINNLANFANNTZ AN AN HNN LA AT
o 6 a v o %3 =3 U dld
PRIALLUUN TN AN ATLA ABIRNITEUIZA LN AN AN ADLF LN Testae Tl TN T8
The Geometer's Sketchpad ANNANAGHONENMNNNIFEUAMIAAAATEY LUNAN UaZAY

fluseg 1Usng)an 919 3 ¢ Axluiiriinigsaamiawansf it it 4 Aymats

Y = a APy o X
n7eAd 0.05 sﬁqm\‘irﬁnmmmimmmﬂa ANU

1. tinFauniuadngnanemeuupdinAnansge. xluiminicsaatingandd

o ar

UNEEUNHLARNO NENNIFEUATIAAIARTLNUNATY Wazh ot el Atynieanan

32/ 0.05

1
[

2. dnFaundnadugmenenIsFauatinAanslunas Anlwimimniasiadis

AN FEUNRNAFNMEN NI FEUATIAAIANTFN BENRTANATYN AT ANTZAL 0.05
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FAUN 4 HanIRELLIAAARFeNTTFauATIRAanirestin FaussALTsENANEN
FOUAY NANAANONINNNITFUUANIAAIARTEY Uunae uazAn euEeuuas

naageulneldllsunsy The Geometer's Sketchpad

A139N 9 ATENNIaaAe (X ) m’qw,ﬁmmummgm (S) URIALLIILARARFBNTTEIN
=
7

a

AIAANARSULAZANT (f — test) NANAAALAINNLANFNIDIALUUUARNAR AR
N9 EHUATIAAN AN TUBNTIN I ZALNFHNANMINAUGAL NAUETULASAATEI

Tae114115unsn The Geometer’s Sketchpad

AN n X s t
AAUNIINARDS 60 87.20 15.13
-11.142*
PAININAADS 60 100.18 13.50
< 0.05

tﬂl Y @ 1 v a o o =] ¥ dld ¥
AMNANNN- 9 uandliiiudl dnisausssudatNAnEInausunFaulng 14
Tilsunss The Geometer’s Sketchpad Tun1sannisizangnluiiriiniasaAiin 5o 29nan
o [ % aaa [

HianARsan1FeuARAAATAYTENgININeuEeY ateiiedAnynisaliAnszAy

0.05 TgenAARBIALANNFAFINNFYLE
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F19797 10 AnadisatAtin (X ) @audeuuninggiu (s) 189AsUuUAnAREaNIIEEL
AMAANARSUAZANT (t — test) LNANAAALAINNLANFANIBIALLIUARNARAS
naleuAtinAansteinBeusTAUTsaNAnEmauUR NRNAANgNENIg

n3BEaugs neuFauuazdszaulaeldlilsunsu The Geometer's Sketchpad

LA n X s t
NAUNITNAADS 16 106.44 9.14
- 3.675*
UAININAAD 16 115.56 7.30
*n < 0.05

= Y & i o A o o = v oo o <

ANENEWA 10 uansWidindn UnBEeuszAuiseNAn s neusiunlnadng g

nnsEeuge Nisaulaaldlilsunsy The Geometer's Sketchpad lunnsdannsEeug
Wlwimmnsaailn 5a499Na8 HIAAARAINIIEEUATIAAARTUAITEUAININNaUEY

1 N o o [ % aad‘ [ dl ¥ o a Qi ?/ %
AL WNHURUANATUNNADANTEAL 0.05 mmmmamnummgmwm%
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19997 11 Ansadisatatin (X ) @adeuusinggiu (s) 189AsUuUARAREaNITEEL
=
#

ATIAANGATUAZAT (t — test) LNANAGDLANNLANANNUBIALLUILARNARFD

nsEEuAtinAansTRainEEuIzALTsaN AN ReuU NRNAANONENIS

ANgEulNUNANY NauEauLazudaEaulnalflilaunsn The Geometer's

Sketchpad
AN n X s t
NAUNIINAADS 29 91.45 9.78
- 3.999*
NAINTINAAR 29 98.45 10.67

*p < 0.05

A1NAN3e 11 wangliiiug dnEaussAuisanAnsneusunnadungns
nansEeuLunany NEaulagldlilsunss The Geometer's Sketchpad TunnsdnnnsEang
NWiAIMIGsI1Atin 389 NN HIAAARRBNIIEEUAIAAIERTUATEUgINd NeuEY

1 N o 0 o

aad o = Y o ~ STy
AgNNULAATUNNAnANTEAL 0.05 sﬁmmmmﬂmumgmmmﬂq
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FN9797 12 Ansiadiatatin (X ) @adeauuninggiu (s) 189AsiulAnAREaNIIEHL
AMAANERS WAZATN (t — test) NANAZALANNWANAINIDIAZUUARNARAS
neleuAtinAdnsteinBeusTAUTaaNAnEmauUR NRNAANgNENIg

n7FeuAn AeuBauLaruaazaulaeldllsunss The Geometer's Sketchpad

TEYLLIAN n X s t
NAUNITNAADS 15 90.60 5.12
-1.672
UAININAAD 15 91.13 5.26
p < 0.05

P DR o AN = Y alal o <
RINFITINN 12 LLZQ@\TGLVLMUQ'] uﬂL?ﬂuizﬁﬂﬂﬁﬂﬂﬁﬂﬂqm@uWUVlﬂN@@quﬁ

nnsEeuAn NEeulagldlilsunss The Geometer's Sketchpad lunnsamnisizend

a = a

UIWAIININITIAMIA 399 99NAY HIAAARAANIZTEUAAAGASIAUSUULATURTEIU

'
o [ % aaa

laupnsneiuat NN AN ATUNINAT ANTZAU 0.05 TeliaanAdasiuaNNFguNaald
o d9
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poun 5 HanTFuLWELAARRAaNsTEBARIRAARTIR9TN FruIT AU sN AN AaTEY
I FHUNGUAHARNO NENNNITEEUATIAANARTEY Uunane uazan

naageulngldllsunsy The Geometer’s Sketchpad

A3 13 HANTTILATIZHANNLLITUTIUNNGLAR (One Way ANOVA) 184AZIIAARARAE

= a '8 | o 3 =] £ a al
N3FEUAIAAAATIANTINBaussALNsaNANE WA NEaulngldldsunsy

The Geometer's Sketchpad &1HUNANNKARNONENINNELUAIAANARTE

UUNAN WATAD

wiaeANKLl LT df SS MS F
FENINNGN 2 5040.14 2520.07 32.849*
nelungs 57 4373.84 76.72
EEN 59 9412.98

0 < 0.05

AMNANTNN 13 uaneliFwiudn dnEausssudsuuAnsnausunFaulag ldlsunas

The Geometer's Sketchpad R1UUNANHEARNONENNTEEUANIAAIARTES U1UNAN

wazs NanaRdanisFuuatinAaaianAeiu agrelitadiAnn1eaifngzau 0.05

o =K °

petiugRazAIN T FaumsuaNuansaiusme g tasldsaeamwin (Scheffe’ method)

dsngualunnenin 14



92

FN3°99 14 nan1snfFaumsuA AN NTuse fuesAHHNIATANN T89ATILY
a = a - o = v o = ¥y A P
\wRARABNIT T UALIRAIanTIaIn FuussAulaaNAN I Rausl Niaulneld

Tsuns The Geometer's Sketchpad mnNAzuaaWil (Scheffe’ method)

i:ﬁumazﬁ”mqw'ﬁrmmﬂwﬁﬂu N Uunans fin
(X =116.66) (X =98.45) (X =91.13)
6N (X = 115.56) p 17.11* 24.43*
ihunans (X = 98.45) A - 7.31*
M (X =91.13) y _ _
*p < 0.05

AMNANTNN 14 UAAHEEINGN L aNAAaUAIHLANANNTE WA TN LAIATIR
YAIALLULIARARAANTEHUAAANGAT  UBINNEELIALTFaNAN I NaUF N B lne |
T1sunsn The Geometer's Sketchpad A1UUNANNNARNNENIINITFEUATIAAARTE

v
' %

unane wazsn Wusee wudl %193 ¢ HAZUUUIARARFBNNIEUUATIAANARTWANFNY

©

Auegalled1Anyneanangziu 0.05 TaenAdesiUaNNAgIUNATIA

1. tinFeuniuadngnanemeiBupdinrnansge. NianarsanisEauALinaand

o o

NN FEUNINAFNNENWNNTFEUAIIAAIAATINUNAIN wazhn aealTidATYNIN

'
aa

ADFNTZAL 0.05

o = Y < = a e = a =
2. UnFauninadugnenansEauatinAtanfliunae NanaRsanisEeu
ATIAANARTGINI N FEUNNNAANNEN N9 FEUAIAAIARNSAT BENINTEAATYMNATA

A6 0.05



g
=
<.
(6}

agUnan1sIae aflsana wasdaiauanus

1UN19398 309 NaBIN1IWAUNN I AINNUII AMIALAZIARARABNTLT8
ARANERTIRInFauss LN saNAnEInawsl Tneldllsunss The Geometer's Sketchpad
= c a v o agll
HantszaaAaaInI1siae il
dl =K o s a o a o %3 =] k% dld

1. wWaAnE N TAIN19919A IALRNTNE U ALTEANANENARUAY NFTeIL

Ipe1141U5unsN The Geometer's Sketchpad
dl = o s a N | o o =S %

2. WanFauiaunliyiAIniesaAtinreesinFaus AU saN AN naWs
RNUUNANHEARNONEN NI FEURIAANARTAY UIUNAIN UATAT FEUTNNOUTULATUAS
Feulaeld Tlsunss The Geometer's Sketchpad

dl = o o a o a o o =) %

3. WanFaumeualuiAmin1sanAtinresinizauss AU SN AN AU

| e oA A o = P ~ P o o =l o
sendnarinFeuninadugnaninispeuasinanigs dunae uazin vasEaulngld
113unsn The Geometer's Sketchpad
dl = a = a I8 o a o/ o =K

4. WeaulTuauIanARFeN1IEERATAAdRFIe9TINFe U AUN B NAN S
FAUAL SIUUNATHNAGNNENNNITELBAMAAIEATEY LIWNAN wazh sxudnaneniEey
uazvaazeulngldialsunsy The Geometer’s Sketchpad

- ~ a a a - o = v o =
5. WaFaUeLARARFABN1TTUATIAANEASUBINNITEUTT AL BENANEN

FIAUAL xUINENFEUNNNA AN MEN N9 FEUAIIAAIARTAY UuNane LavA MAYEEY

Tpe1l1T15unsN The Geometer’s Sketchpad

1lazannsn g lunninduasaiifwin FuudusisauAneneusu TaEauTsauAne

o o

\‘mﬂ%ﬁﬁﬁﬂ\‘l’]%ﬂmﬁﬂi‘imﬂ’]ﬁ‘ﬂ’]ﬁﬁﬂﬂ’]ﬁuﬁuﬁ’]u NIENTNANENBNNT AW AUATINTAN

o % 1

adansiatinalszanslagldnisgusiaatauiianzas (Purpose Sampling) Mn19gw

=)

v 1

o o o = Ny Ao PP R = ~ aa

uﬂL?ﬂuTuNﬁﬂNﬁﬂHqﬁW 3 VlL?ﬂuluﬂﬁﬂLiﬂuV] 2 ﬂﬂqﬁ‘ﬁﬂﬁfm 2547 I?QL?ﬂu@?unqmﬂq

o o o o a a o a A a o y o ~ o o o

ANNALNAY WHIAUATTITANT NLADNLTEUITUNHNLAN 119U 4 IANLTEL Iﬁﬂmﬂq?QQuﬂL?ﬂu
o o b4

¥ Y = 2 = % E% =
LITUBNLTERLLUUAACAIMHATNTD HIFEUAURAINUBILTELUN 2 Y94 NadLTeuas 30 AW 794

I 60 AW udutatinGaumINNadNg NN ERATIANa AR luNIAGEWN 1
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= = '8 a = 1 a = o
TnsAnen 2547 msinauginistlssiiunanisizew anglenistssilunaniszey wangms
dpsnAnmaausiu WnsAns T 2521 (auiuiliuilgs w.A.2533) nsensasAneisnig Taadidn
nausifenanoudainGeueandu 3 ngu Asil
v A Aa g < oA N o A =
- dnFeuninadugranenisBetdaaainAansussAuanmnan Tnedlnzuuy
slaust 70 g 100 Azt uinFeuniinadugnanienisBeuge MHinFeuiiuu 16 Au
o o = o < S a a o ¥ = o '
- dnFeuninadugmanienisBeidmadinaaniussduneld Tnadazuuuicus
60 D4 69 Azuuw uinFauRiNadugnanIeNaFeulunane TAdnFauauam 29 Au
v a dld o < = a a o o o I I
- dnFeuninadugnanensGesiTnmamansussiul fulpuazaingy el

ATLUUAINGT 60 Avuuy uTnGEauninadugnEnenIsEauan HinEausIumn 15 A

d o / NN o
LP3eaNeN I TUN1aNA0IAS  WNWNNIANISEERIATIRANARS TR 29NaN
dll = dl < £ = a =
wsaaNai L uniatiusundayad 2 1Hn Aa
o s & a dl o ¥ dl L o v 49(
1. uuumagatdaNTuirIINsa1ARIAEes 2anax 4901 30 1a NFRABaF 9Ty
FarAaNmetaeldgnsunguaas — 3115940 (Kuder Richardson Method: KR-20) il

0.88 ANANNENNINE (P) BEITZ191 0.28-0.78 LATANEIA[LUN (1) F8e 9311914 0.20-0.67

kTl

%

2. wIudARaARABNIEHUATIAAIARS 411U 30 48 ﬁfs@”ﬂmﬁﬁ?u Faeflenpnnu
L‘ﬁlm‘ﬁmﬂﬁqmz’@ﬂaz@mﬁm@m (o) 1843 1a AAULNA (Lee J. Conbach) Winfiv 0.91

lunsAsemsall aailuganunisasuinEaulnelalilsunsy The Geometer's
Sketchpad Tun134nNI9EUIAE ALLE Manlumsaeurionmn 5 &ilaef filasiaz 3
dalaug sanriavain 15 Falug naUNIINARBNAaUERAE N BuwinuULSAARARS N9 EE
ATIRANERSLAZLLLMAFa LA U AN Slsan A diA Bae 2anad s unsaaulned
wuun1sdnNIsFeudiluuuamnlunimases Lﬁ@éuqmm@mmmcﬁﬁﬂmﬁﬁﬂGﬂuﬁ%mu
ARAARABNNTTLBANNAARTLAZLLILNAG U3 AN T RTINS ATIR. HIAZLLUANN
LM AGeLI At MmN AR BTN uaTlY annthu By
ANTHUANFNYRIANT N NLATATIAT AN AZLLUANULLNARA LT AN U ALINGIT TN ATIA LA
WULTALARARABNTFUUAIAANGASIBINNITEY TEUINNNARNNINARBILATUAINTNARES
T lEAN (ttest) wATNITHUWMELANNLANAINIZUINANTTRNATATIA ( X ) T31914

o a d‘d o Qf = OI a s =
uﬂL?EI‘LW]?JN@@Nﬂ%ﬁﬂ’]\‘]ﬂqﬂﬁ‘ﬂu@]\‘} unans wazen Tnanisaaziauulslsuniaagn
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v O o aa

(One-way analysis of variance) WL41 LanANaiuet el Tud1Aun1eddAaFauiney

o

AHUANANNTEd WA Taaatialuag taeldataaaWiv (Sheffe’ method)

#gUnan153E

ANNNNTANTUNI TN LN T AN AT ALA L IAR ARFABNITT L UATIA AN AR S
o a o o = £ y o
1asunFaussAuNsaNAnEnausl tagldllsingu The Geometer's Sketchpad lun13an

SNy o2 o X
n3Laelly Gﬁﬂﬂmﬂgmmu

1. dn@ausesudasnfneinausdy JuluirminaasnadinuaanisBaulaeld
115138 The Geometer's Sketchpad HNUNELTisatas 50
v a [ % o = 2 dld [ % =< = a '8
2. inFeusTAUTaN AN AR WAL INAANONEN NI T AR AARTEY Uunan

wazin Anluwsidiimnasanadinuasnisizaulneldllsinsy The Geometer's Sketchpad

o o

gendnneudaues N liudARNIaRATIZAL 0.05
3. dnFeus AN ANHIARUAUNHKARNY NENNTEEUAINANARTES Uunang

wazin Anlwiriimnasanadinnasseulng llsunan The Geometer's Sketchpad WANGNY

1
o o aaa

Auetaltid1AnyneananIzAL 0.05 TmﬁﬁﬂGmuﬁ'ﬁm@ﬁmqmémmm&ﬁmmﬁmﬂ%m:?zga
fuluiminasnafagsndninGouifuaduguinenis fouadiamanfiiunas wags
uaziinBFaufiiuadugrisnnisGauadiamanfiaunacs Saluminasmadngandd
tinFaufifiuadunmanianteBuuamamanis

4. Thi3ausziuosnfnmaeudu Afuadugranniafouadinmanigs ua

unanefianadsanisaauamnAansuaczawingl4iUsinsy The Geometer's Sketchpad

1
= 6 O

geNIneuEeN wALENFEUNNNARNO NEN NN IEEUATIRANARTANNIARARSBNI9TEW

o o aa

AAAERT fouFaulazuasFauldunnsteiuednalltdAynisaianazau 0.05

5. UNEes AU N AN NS UFUNHHARNA NEN NN IFHUATINANAATES Uunang

= a

WATAN HlanARsantsEauAmnr1anfuaasaulneldilsunsy The Geometer’s Sketchpad

!
a o [ aaa o

wansngiueenalied1Ann9aiaNszAL 0.05 TnetinGauninadugnanienisEe
ADIAANARSGINIARARFENIT T UATIAAIERTAININTINFEUNNAANO NEN19N19EEY
ATIAANARTLUNANY WAz uasinEEURNNadNMENNNIsFEuATIRAIAATIUNATS

HARARFENNTTEUATIAAEATEININTINFEUNHNARNO NENNIEHUATIAANAR 617
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andsrauanigIas

1. AIMHANITINEANLGN WNFaussiUasNAnIAaus L LiAITINgI AR
naan7ireulae lbllsunss The Geometer's Sketchpad Hnwnausisasas 50 T9danAdad

A o

ﬁummﬁgmﬁé’m'ﬁ Tneid ANl adNiarAnveansuuLN T AmIIn19sATAUAANI T 381
Tneldlusunsy The Geometer's Sketchpad WinriL 68.90 agandnnausfinnmualy il
a1aaziunan1aInn7ldilsunas The Geometer's Sketchpad dae ltinFauannnsnasdng
LL@xLﬂ?{ﬂuLLﬂmgﬂLiﬂnmﬁmiﬁdw uazaandandanasldgnaninisGaung IUTENI0
Mirasilereslsunsalunnsdaaniuene Sasnntees waznisndeusl edumuas
pagaLtanaanlEazANKAZInEIY Asin TN BN s WAL T E g
SNAEIAGeY 29nan HNunneiuelElE SeaenadesiuAnuAATTLIaINALASA
(Gaeddert, 2001) Aina1a9n “T1sunan The Geometer's Sketchpad Tasidaiasn 1N E3e
mimfaumﬁmmmfﬁﬂsz‘ﬁm%quﬁu” LAZARAAABINLINANTIREIBINAIUINY
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7 17 10 0.54 0.28
8 17 9 0.52 0.32
9 21 13 0.68 0.32
10 11 = 0.28 0.32
11 23 16 0.78 0.28
12 12 5 0.34 0.28
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14 22 16 0.76 0.24
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3 0.64 0.36 0.23
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16 0.44 0.56 0.25
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19 0.56 0.44 0.25
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21 0.76 0.24 0.18
22 0.40 0.60 0.24
23 0.74 0.26 0.19
24 0.78 0.22 0.17
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25 0.74 0.26 0.19
a15197 17 (#0)
Foil P q Pq
26 0.66 0.34 0.22
27 0.54 0.46 0.25
28 0.38 0.62 0.24
29 0.40 0.60 0.24
30 On82 0.68 0.22

2.pq
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