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# # 4483670627 : MAJOR MATHEMATICS EDUCATION
KEY WORD : VAN HIELE MODEL / LEVELS OF GEOMETRIC THOUGHT

KULAYA HEAMWATSADUGIT : EFFECTS OF ORGANIZING TEACHING AND LEARNING
ACTIVITIES BASED ON VAN HIELE MODEL ON LEVELS OF GEOMETRIC THOUGHT OF
MATHAYOM SUKSA TWO STUDENTS.

THESIS ADVISOR : ASSIST. PROF. AUMPORN MAKANONG,PH.D. 111 pp. ISBN 974-17-1892-6

The purposes of the research were to study levels of geometric thought of mathayom suksa two
students being taught by organizing teaching and learning activities based on van Hiele model. The subjects
were 98 of mathayom suksa two students of Satrisamutprakan School in the second semester of academic year
2002. They were taught by organizing teaching and learning activities based on van Hiele model. The
experimental materials constructed by the reseacher were lesson plans based on van Hiele model in parallel
lines and similarity. The research instrument was the test of geometric thought levels with the reliability of 0.7642.

The data were analyzed by frequency and percentage.

The results of the study revealed that :

1. After being taught by organizing teaching and learning activities based on van Hiele model, the
number of students with stabilised levels of geometric thought was at the most. Next, were the numbers of
students with one-level increase and two-level increase respectively. When classified by mathematics
achievements, it was revealed that:

1.1 The number of students in high group with stabilised levels of geometric thought was at
the most. Next, were the numbers of students with two-level increase and one-level increase respectively.

1.2 The number of students in medium and low groups with stabilised levels of geometric
thought was at the most. Next, were the numbers of students with one-level increase and two-level increase
respectively.

2. After being taught by organizing teaching and learning activities based on van Hiele model, the
number of students who had geometric thoughts at first, third-and fourth levels increased while at zero and
second levels decreased. The number of students who had geometric thoughts at fourth level increased at the
most while at zero level decreased at the most. When classified by mathematics achievements, it was revealed
that:

2.1 The number of students'in high group with fourth level of geometric thoughts increased
at the most while that with second level of geometric thoughts decreased at the most.

2.2 The number of students in medium group with fourth level of geometric thoughts
increased at the most while that with zero level of geometric thoughts decreased at the most.

2.3 The number of students in low group with first level of geometric thoughts increased at

the most while that with zero level of geometric thoughts decreased at the most.

Department Secondary Education Student’s signature.............ooviiiiin.
Field of study ~ Mathematics Education Advisor's signature..........oooeviiiiin.

Academic year 2002 Co-advisor's signature.............cocoeveennne.
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TRUBITNUALITINIFLRINTNNNAEAIERN NI E AT ATIRAN AT T19L0ATHA NTATIR LAY
r1andn ulsaFauiall Antsudaniiadesnssng - aesnanidluniwnasiiv
7. Waunswun ludaessnaiin
UnAtinANanfIel5uAaTe 19sA 1na15n (Geard Desargues,

1593 — 1662) LﬂﬁmﬂummmﬂﬁﬂiﬁﬁmmLLmﬁmﬂnmqmﬁmﬁmﬁ“mzuuma‘ﬂﬁmwm

1
1 a 1

wanamia M IEAUNLI AU IudnFandn anatialdsan@n (Projective Geometry)

A o a o1 ] ¥ 2 a’l’ Y Y é’ ¥ ! g
LL@zuuﬂmmmmmmqummimmmamméﬂmsmu’mmﬁmmu 1®LLﬂ uuad dngmna
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(Blaise Pascal, 1623 — 1662) hazaadinimasiadiaia (Jean-Victor Poncelet, 1788 — 1867)
lanTNTaUNs uediel (Gaspard Monge, 1746 — 1818) laWmundailigisaatinanuwuy
NaBaNd1 wrAmmnamslAn (Descriptive Geometry)
19814 MANS (Rene Descartes, 1596 — 1650) TA1NLa138n0199M14

= a Y o a = 1 a A s . 1 a
NEAANN AL AIAEENTT 3UNAIATLAIIZY (Analytic Geometry) FiaNIH
dnatlaAanstinedeuAsgaaNIUszgnAfusIIAtinEandn waatlaannaLswTEs
(Differential Geometry) Lazialawnin anaaas (Leonhard Euler, 1707 — 1783) 1435w
a Y a a |da( al = 1 =
AnAURTIsIIAaLLL IdanenEend Intwiag (Topology)

8.  LIUNALLA u@u-gm'ﬁmﬁﬂu (Non-Euclidean Geometry)

a

11981099 2000 TNUnAMAAIAAS LANL1LTNAGAIFANALN 5 Ua4

a

| a

ARAINTUNn®)

dIQ o o Y dll a 1 G 1= a ¥ o <
nigadlalneedadanaridenu - 1edgadn wif NN langalladga

u

e®

TungeiinatinAansainnu Aa g (Gauss, 1777 — 1855) unaieasdu Tuale (Bolyai,
1802 —1860) wiiadan1Fuaslatiatanan (Lobachevsky, 1793 — 1856) witasawde l5Am
pratinludlnelddanadludinidudedl fuasvsedenaunsaiudan (denial or contrary)

[ o—dl a £ dl o/ o‘d‘ ij/ = dl a |d” I a
Yesdanaili 5 ve9gAdn Tiunundanain 5 1 uazEandasananin lusiid waimtin
uau-tAdARLY visalsuIAialalasiuan (Hyperbolic Geometry) sladndisnnAin

a a N dl = 1 a a oA . . d! Y o g
UDU-YARALAEIL ANLULINENEENGT 131AIAWARLRAN (Elliptic Geometry) & lAWmMuITY
TmeiFunu (Riemann, 1826 — 1866) waziWand laas (Felix Klein, 1849 — 1925) undiaassiu

a ‘dl o a i’/ 1 o QI = o da/ Y o
It T It ek e Tara Ml NI N A e N NG C X S o Yl
a819NF191979 NIANBILIUNATUANBBARIFTEAN 17 LHUNIIANHIAUANTRLNEEN (Metric
properties) AL{uN19ANHUAEAALITEZNI NITAFIN 7] lW AIINENITBIAIUTDIEUAT
WUNUAZIUIATRIN UTNIRIR9ZLNTINA"E 199AtiRTedgARRdALTuNINITLIATIA
WULWASN AaiFAa3sed 17 dufuun dnatindtansiaimaaandaunlalunisdne
AUANTRURULNFATN (nonmetric properties) 1893LN295749 7 M IAALTEIADIALLL
waleznIy teud wrnadiallsianfnl sramawen vl (Affine geometry) wazinTnlad
dl 1 k7 v 2 a a A o 1
aninaadnesiu agllddnauaansaatindnisimunliating

1% g// ' o al =K o o o -lfd a 1
n3sraneRsusae Fuusnauneaqiiy i liluidaqiuiiiisradinegnanaaan
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I i .
AN UNITRIFUULLWIUER (van Hiele model)

=S

lnaNTardIuIdanainfeauiluntae9gluuuwIuEa (van Hiele
model) Tawn 1Na1TLaTINUITad ATadiasl was WA Ineang waziadians was d3ng

a o

AngAs (Crowley, 1987: 1; Fuys, Geddes, & Tischler, 1988: 1, 4; &3WT NneiAY, 2532: 91)
4‘ 1 =® da‘l . P2 a % a '8 dd‘
TNANNgUULLLIUER (van Hiele model) T3diinarnnisa¥snesiiues wouda uay
11N WUEA 4994100998110 LAYNE AalluatansdraunTiamaA1ans TulseiFeay
TRUNANBLUIUTI WANNTNUININ BEUFLIUNA IR AL AIHENNALNN IALIANY
A oA o o = 3 ~al . 2 A o

N3 ALUNGAY A9uNINLLIa9d 31931 L LLLUER (van Hiele model) @awflugtluuuineniy
ANNAANILTIN AR 1A 921N UAINA 1NN N Faulnt TARINTLALANNAANIY
1FUNATIA LAZIAUATUARLNITERLL 5 TUADY LNARMUIAINAANINIINATIAAINTLALNTI

¥

Tunszsudnly Taetluas WuaaARAUTATIA5I92099 A LAINNAANINLIUATIA LA ADNLLLIL

9;/ dl 1 Y o A a ¥ = a a ] 1 aa
dunaun1saeuinadie lidn Fawdna i lalunsEeudasenanin daulati waudEa

@ Yoo = A o) e v o Yo o o Iy
L‘]JLLN‘WG}NHTLI‘VIL?ﬂuLL@:ﬂﬁimﬂuwaﬂmﬂ@mﬂuLLWJVI’]\‘]MJ\‘IIQJL@@ LL@QuqiﬂlmﬂUUﬂL?ﬂuquvL@

u

' 1
| a o

nadluieensy Tues wauda uazlati uauia avaueluinainusSymyaienss
NUNANENABINITH (Utrecht) ﬁwqmmﬁwﬁaﬁnwmg’iuﬂ a.A. 1954 lutlsiaunlann s
1FAeTInas douauddgaesnanian rsunfsie wnsiduntemaalul ./, 1957 faun
dszannsd] a.a. 1960 — 1969 Usemaiaids lhliulgamangmssnatinliasnndasiu

gﬂLL‘uumuﬁﬁl (van Hiele model) utlutlszinAay 1 93 vestluesd WuER wazlani

waudd W suaauanlaldunnidn aunseiie Wil a.a. 1973 a1ud gifunsa (Hans
Freudenthal) 3aifluanansdaestines wauda uazlaun wauaa ﬁlwﬁwmﬁﬂgmmﬁ
(Utrecht) 15LL1J@mmmmmwmL°1nLﬂummﬁmqwm‘muﬁﬁ@%mﬁmmmm%ﬂiwﬁqﬁ;m
ﬁmﬂm\mwﬁﬂm (Mathematics as an Educational Tasks) M@"\imﬂﬁu 1t A.A. 1970 -
1979 vAFareemannldFu A uawlafinunaulagentlueEnumiie Tuszmndnadl
A7, 1980 - 1989 Yazineanigaining Ifldananaulalun sifaiiAna g uunuauga
(van Hiele model) Tnalutl 1989 annANAgAIRAIaRTuNanTgaINENY (NCTM) tngtluuy

WIUEA (van Hiele model) 14 laaidunaoudrdnynesniszaniatraiuasuiay

Aangsunauitloymn
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SLAUAIMNAANIWTUIAIA

Tuef wouda warln wndd TfudssiupmuRemastnafiaainszd
&i%ﬁmiﬂz}jﬁ‘zﬁuqmmﬂu 5 92AU (van Hiele - Geldof, 1984a and van Hiele, 1984b cited in
Crowley, 1987: 2 — 3; Regan et al., 2003: 1 - 3) fieavidenluusiassyfufl

AU 0 : STALNITNBAMILILSIINNTEUN (Visualization)

lusziuilin 3aufifecgUinenneuantesgdisnnadin Snisuan
ANHNARIILEBANNIITINATIRaANHLTUI9 NN B uaNNINNI1B9ALIENa LTS

[ % 1 ¥ o a Y o A ' ¥ ] A
@maﬂwmmmgﬂ b mmuumgﬂm"mmmiu uﬂL?ﬂuU@ﬂgﬂ?’Nﬂ’]ﬂu@ﬂiﬂLLIF]‘LI’PJﬂf&N‘LIﬁ]

s

! 4 [ aslj | 1% ol a o ' [
N ?J@Qgﬂllilllﬂ 1uizmuummmLiﬂugﬂwwmqmnﬂmm ’Q’]LLuﬂgﬂﬁ"]\i "J’]ﬂgﬂ LAZANQAEN

o 1 ] [ % o o d’/ o Yo I A d‘ dl o o 1
g1l datinay Asgll nenlusziuiiananmanladn nan a AegUAmanndnia uazngu b

1 '
o o = o o

" A Y ol ° A8 X [y | o o A
ﬂ@gﬂ@Lﬁ@ﬂNNqu IﬁﬂuﬂL?ﬁu@qgﬂ@LM@ﬂN Q?NVLQLW?WZMNMQLMN@HQH@L‘Vim;m [;’i! Q

wazuan idngiisaasnguadan iy galingniiuiaeli geoboard visenszas N EeU
annsndnaangdiels wiludniiniseuazliandnglamasniynduyuainvizeiisng

AT NUUNWIL

—l &

(a) (b)

9LAL 1 : 9LALNNTIATIZY (Analysis)
Tuss A UHINFUBENAUNNTIAIIZTAINANTILEBANITUI AT
HIuNIA9NANAE NI Aaas UNGEEUENTILAMAN 10931 uaNiRvesgL adnnsnu

1 i i i ! v
sueandlungu - I e desniug Awasu douanaudagy dnSauvenlfanyunionaiy

'
= ' o

Whuganminiy fuguassdnresiugauin dilddedanainuans 0 Fauaiuns

o

Y Y m o = = v o & ! S g o
‘]_I@ﬂ@&l‘i_lmsﬂ'ﬂ\‘iﬁ‘ﬂ’&LM@EI?J@’]M?JLL']MVL@ LLB‘]VLN&']N’WD@EU’]EID\‘IﬂQ’]N’&QJWMﬁﬁ‘z‘V]QWQgﬂVImuﬂU

a

sl aneslimiuled Daussaneliusflaidinla

[ LSS
S A A Y
AW Y /
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2R 2 1 szaLNTaynIud LNy (Informal Deduction)
TuszAviiTin GauannsouenANANRus lwan iR - 109314
eantFEn e lupesg wu Tugldmasniuindsunssduauiuiy guaseduiawns
WU uazaNtRvINNNaN93Lsie o wazannnsauangysing q eandungs THR1NaNT
atnaidnla vana R ld arnnsnagletnldilusuunnuann@antnua i le wsilsl
Y a a o o = Y 1 v o all |
aunenaglineldefianu Hen danad nqudunld ainnsolimnnaludnwoemiy
Tagaaiqelé Tlanunsnimuinisigaingudun s
LA 3 1 3TALNITARNIUALTWILULILAY (Formal Deduction)
TugeAuitinFauanisaalisanatinnielsdetiann dau dana
nouunsng o Wetnadnla aansaigaillneiaadullidluntsimuinisiigaills
y = o @ ~ a - = o Wy
wanggluuy aannsadladenlandniuiazinesne armnsongatingujunnauls
AU 4 ; 3TAUNITARAAERA (Rigor)
luszaulisnGausesdnunsainlussuudanatimvainuane @

a

Tl atinuesyadnla angnsisadia ldusiusiudsnau adunsonessanatinly

o

dl [~1 % ] dl [~1 a s o ¥
nunueiiuuingssn lngisaAanndaeeeiniduglassn aannmaigaduuudnud uay
WgAUULILUERAA LN 18

dl 1 U 2 78 o a dld o a a 1 o
anAnananndaeEy agillandnGaunisyaunauAanIesIIAfiae 19Ty
flazdlAnINAaINN30FANNIY Y SnEeunEANARNISIETIATIASL TUIZ AL 0 AMNN90AN

Y o A dl

sUiraneuanteggiisaatinls ShisaundaNAan s ptina izl 1 a1nsnuen

antiRvesglsaadinls SnEauidaN

a a

ARNIGLEIIARIReE ST AL 2 d1Nnsauen
ANHANTUSIRsANTRTagLIsIARla L6 UNFaundauAsnasaatines luseay 3

Y Aa a o c a a . 4 o A dld
aunsnldetieny Hean danasl uasnnuun uaraanisaigaiinimeald wazinFeung
ANAANNNIETNATAaL TWsTA 4 arnsongauiuLdaudy Wealuuufeadunls awnsn

a o = %
NAUIVNATIA JAN UL Lﬂuu’]&lﬁﬁmiﬂ

NNSNUUATEALAMNNAANINTUNADR

NNIANNUATLALANNAANINIINATIA LL9aaniiu 3 wuu fail
d e Y o4 ado 9 o
LULN 1 UL UAMANARIUTANITUA TEUNIELAT 0 — 4 TUN1TALA
TLALAMNAANINIUNATUAYN 5 T2AL (Crowley, 1987: 2-3; Burger and Shaughnessy,

3
o a

1989: 31) ANU
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AL 0 MUNATN FrAUNITNEININsIINAEIUaN (Visualization /
Recognition)

LA 1 UNNEDN TTAUNNTIATIZY (Analysis / Descriptive)

LA 2 UNNED azﬁumimémuﬁiﬂLﬂumeLmu(|nforma|
deduction / Abstraction)

LA 3 UNNED izﬁummwmuﬁﬂuuummu (Deduction)

3YAU 4 Muned szAUNNIARgALDA (Rigor)

LULT 2 Hneitad 1 - 5 Tun1sfnmunsfunInNuATN IS INATATS 5

se@1 (Swafford, Jones & Thornton, 1997: 469) ﬁdﬁ

AL 1 MNNEDe TTALNNTAILINEaN (Recognition) AasvAuil
wiElaufuszay 0 TuuuLdi 4

AL 2 PHIBDN TTALNTIATIEN (Analysis)

9¥F11 3 NNEID i:ﬁumiwmummﬂmmuLmu(Informal
deduction)

2Rl 4 UNIED izﬁum@@wmuﬁﬂmmmmu (Formal
deduction)

YA 5 UNAEDY szAUNIIANgAtan (Rigor)

LULT 3 HMNE69 0 — 5 TUnNaRMUAsAUIAN AT IS INATIATS 6

¥$iI (Clements and Battista, 1992b cited in Clements et al., 1999: 193) #iail

S2AL 0 YNNEDY FLALABLNNTANLLAREN (prerecognitive) sed
ﬁﬂﬁﬂuﬁqmmLﬁm@Tﬂ‘]ﬂmxmﬂu@ﬂmmgﬂéwﬁlumLﬁu whi laiausnuanANLAN Y
sendnegUlsl iIﬂGﬁum@%mnmwLu;mﬁiwiwdwgﬂmuLuﬁﬂmﬁugﬂﬁmﬁﬂﬂﬁ Wl
WQﬂLm@’m%isimmmmnmmuLmeﬁmiwdf]agﬂ?ﬁlm?{ﬂmuuLﬂmﬂuuﬁugﬂ?ﬁlmﬁﬂm
punule

YA 1 MNNeDy. szAUNNINeLUgsssNNIBLen (Visualization)

LA 2 UNNETN TTAUNNTIATIZY (Analysis)

AL 3 MBI TTALNTAAULILUINGTIN (Abstraction) Hasiuil
witeufusyi 2 luuuud 1

LA 4 UNNED a‘xﬁummumuﬁﬂmmmmu (Deduction)

3YAU 5 Med szAUNNIARgALeA (Rigor)
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anfinananndnedu agulldsnnsuasziuaAanIss A
wtienanidly 3 WUy Ae uuUf 1 WNneee 0 — 4 wund 2 Eaneia 1 - 5 wazuuui 3 14
WHNELAT 0 — 5 FINUUT 1 LAZUULT 2 WM la a8 1M uATLFUAMNAANILUINATIA 5
IHU WALLLT 3 VN ea R MLATE A LANLAANIIIN AR 6 svi1 Taedissdunay

AN9RNULNLANTUNIDA 1 T26L

ANHUSRIATYUDITLAUANNANN LT UNANIR

[ o

SLALANMNARNINGIIATUARINGL LTI UEANAN UL A AT RS (van
Hiele - Geldof, 1984a and van Hiele, 1984b cited in Crowley, 1987: 4; Mason, 2002: 3)
1. n17RAPLY (Sequential)
A o a o ! A ¥ o a = o o
wiNaRiUnaEgnIenIsiawIdulung Ae fedaiiiunsiagGeeai sy
SLALIANNAANNIITNATIATIAZIZAL N19NANTZAUAMNAANITIN ARt T AUgals
ALFRINIEAUAMNAANIEIN AR I zALAINIMINIAL

2. AINNAN9UEN (Advancement)

[
=3 1

% £ o dI = o dJ o dg’ ac
ANANaTnanszaunile lUanszAumilsaue s fullemuagasnnsaau

A ve . X ‘o | e P o o Yo a 1y o Wy
‘V]‘lﬂ UN"IﬂﬂQ"IﬂJuﬂ% ‘].l‘ﬂ']ﬁ‘l‘ INNQﬁﬂq?@‘ﬂusLﬂVWZVHIWuﬂL?ﬂuﬂ?ﬁﬁiﬂﬂmq:ﬂ?gﬁﬂﬂiﬂ

o

3. A lddrudslussnunilsazdaudslusysusiall(Intrinsic and Extrinsic)
Fatinaiu WnEaunNszALANAANISETIATIAaL TuILAL 0 Aazfiiey
gudngresgy wsilddnlaaniifaesgy aunssisiiszauanAanIsaAtineglusyiy 1 A
andnsadnleaesAlsyneuuazaninesgy
4. nsinUdsranluwsazszau (Linguistics)
TubAaLssAUANTIEIU YA TUL BaTRIELUTRaANNA RS 11
o L - Q11 10, o A
N3Nl ANNARTILEeALazIN N lWITALNANd1Aziuugulussaungandd
sl
5. AN HMNNZaNAUsEAL (Mismatch)
Y o a = o a a 1 o d’ ] o
ftnERUNsEAUANAANIGIIIARInet TusT AL wingaeulusyAL
dl 1 o o a Y d’lj all a o a o dgll 1
nuansnsiuinGauenaaz llidnlailennagasu TnadnfinGauasnenanuaniion us
o = y X 4 Y a 2 o o o X T -
unFeulidnladlentulsaudiase fainFoueiaaranilenvaniulidng <) vee

Taunsanazdszgndilianmantiuldlnaaniylugarunisnilidune



19

S v 9 v a - i ~
AMNNNATINITINAU ’&'ﬁq‘ﬂiﬁﬁ’\ﬂLL‘ﬂ? BAUERN LA 1@1&’1 BAUER 1mmuum

o 14

BUZANATYIDTEALANAANINIEINAtiRaantiu 5 48 Aa N1sRANAUTW AN

3(

S e o 4. . - . S :
aanlidaudeluszAunilsasdnudsluseavsely nsiinnmszanluusiazszdy wazpanld
winnzaNiuszA e iainsntinszduanAanissnatia g ldadegnaes uazii

119N19 NI UALLA TLA NI ANANTTUN T UNTA DU
YUABUNITHAULNANAIUIANNAANIUTUIADIA

NIWEUNIAINAANINTINATIEANsEA LN L ganseAuniiaaunsayind
TnanisaauuaznIsanNangsNNIBEUNTAaUIIMNIzaN TeTluef uwIuEa uazlau wuda

1A AU UADUNIADUNANENLNIZALAINNAANINEIIATIRA 5 TuRau (van Hiele - Geldof,

o

1984a and van Hiele, 1984b cited in Crowley, 1987: 5 - 6; Teppo, 1999: 1 - 2) Fatd
4u¥ 1 naldAnanivesindaguniEau (Inquiry / Information)

AzuaztnFouddauinlunisaunuinasdsuinlunisminnanssy

] =

NeafiuqasanungeInnzey Inanisduns wazldainan wu AgnantinEawii Amans

Q Q

=

o Y N Y 2 N\ “ o 2y
wusilanyuneerls Amdundniansesls AvdunsuauuAsesls uarRmaa NNl
AuAdeiuatels unnaneiuesnls inlufneueenatiu qnssuniaaefianssuiil 2
1% A v 9/&‘ dl 9/?/ a o A dl o o Y dg/ o A b4
fnu Aa (1) agldBeuidaiiiupoauisuanaesinizauiaaiuindell uaz (2) dnEauls
A ya A g = ~ A
FeuiAandunuamianisfineinusa

S PRV o Aa . . .

1ull 2 naeuiasInaieenedliianig (Directed Orientation)

o = ° o v = | a4 A 1% v G
uﬂLiﬂumm@mm@mmmmnmmumfamﬂgﬂmimﬂummmu

v 1
A

a 431 Yo (=3 o % 1 1 [~1 1 o o [~
AanssuiiafsazuanaliinFaududnens lnsaadeatnereeuaas 1l faiudaavifluany
4 ~ A4 = o , o  a o
Au ) NeenuluiuiefsAanetianiZ @y Agenasznnainizeulnaldnszniy
mz1l(geoboard) WNaaidmannauNiTanyy wazaigndsun Innausaidna

U 3 nshanidagina nAaEiw (Explication)

g519anniszaunisalinnaestinGay ne lHinFausandasw
a (=3 dl o QI dl v o dl 1 Yo v dl v
ANAATIUN AR IFannsdaine Geazdasliin Geuldnimgniesuaziianzax
o a v oa dl % o o/

unumresazanas Unisavasldanlsedeiuwasiu uaziung

U7 4 nsiEeuiAsindacine@asy (Free Orientation)
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UNEFIUAASET Y AUUALENNINTY W U g duRaU 91

o

aunsoynianysnilinansds wazaulanedls wanmnazldlssaunisallunisAunuds
wAtlyudaasiaasnaniaies M in FaulanudaaunaafudiAneuindu

Uil 5 19871393 (Integration)

inFeuagddmlaFeuniouns InaflunimunaudanldGeuily

1 1
a %

NNINNNANgINAILABNS 1y aglantiRresgURaanawnilanuisunn

a

1 v 1
%

= U ¥ % Yo a) -8 aa 1
RAMNNNATNINTIUINAU mqﬂimwumumm@ummﬂLL@:? WIUEa uaz tan

aa 1 3.// 1 i’/ a) Y o a = 1 =
wuda udseaniduy 5 4 tneluusazduagidalantaliviniauidousanluniszaunisaen

dl o Yo a Y o a a
GNVI"IEL‘ViuﬂL?EIH1®W[§NN’]W]’]N®®V]’1\1Lﬁ“ll']ﬂmm

N1FAANANTTNNLUNISENNUUNIFAUNATEALANNAANINTINANADL LU

LARZTEAU

AANIINANUSLTNEUUNTIZFUANAAN NI A AANAURAZFAN9RY Tael

NN9AANANITN NN ZAN TN T UNHIZAUAMNAANITUIATIARININTEAL 4 Az lif

= !

UNEEUAINTONMUIIZALAMNARN9IIIANA L gseAungandn s aulungaanuisn

u

1 ' 1
= v a a

o o a a ] o dl o ¥ =]
W%Ju']ﬁ::ﬂ‘].lﬂ’)’]ﬁﬂﬂ%’]\iL?ﬂqﬂmmLLﬂQﬁ‘Kﬁ‘Ll 4 Gml,‘flmmummmmim TINITAINNANTTHN

k1l Q

WHNEANAUEN FEunNszAUAINAATNNNLEIIATIRSL lWEAL O - 3 (Crowley, 1987: 7 - 13)
oo X
1A
¢/ 0 7AUNNINENiNgUasTNEeN
Tusziutiagassdnnanssulviinizauidousonludesially
a o % a
1. 9zune@ WU waraiegiisnnadis
2. csryztinaesgdsananiinagu
2.1 aganaazliinGeuannagiine o
2.2 pganqagliinGuunangndililag
2.3 pganaaz WitinBFouuendngiinaadasiugisananiaiis
4 e w A . 4
geng lunaaizen Nt lugddiouazau 7
2.4 pganaazlvitinGauuendegiisaaninnat lug

a a A LAy | R
LIUNATATLABLS LTU ummjmuaﬂﬂugﬂmmaﬁumqmﬂ

N




3. a¥agt oy
3.1 agliiniFaudnaangluunszAn=qn (dot paper)
NTLANF9 (grid paper) YIANITAHARNATE (tracing paper)
3.2 aglvitinGauldnszaunzy (geoboards)
3.3 agliinFeuangy
3.4 pglINGeUl 1 waen vie nexndes udu
4, m@mﬂgﬂLmﬂ%ﬁmmﬁmmmuﬁqmmﬁ'Lﬂummﬁm uaz
nnitlifunmsgiu gy gnuaafisdiaundes
5. whtlnyminen1sdpLazn1IuL 1
5.1 WinGeumnitivesduuieeandes e ldnmiy
nsities

5.2 Win@euldalanmaen 2 gulinaadeglamans

FLAL 1 92ALNNIIAITT
TuszauagAannanssn N Fauidousonludsstalii
1. 9p szuned Wu An Liluwauarnszilesiieassryaniinyes
71 1w neRLgUAWAENgLIA LA TLEINNINEAFIAAELINTANN AT

2. ussenegUingldaniin i
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2.1 lddglanazussenalinun ldviugineuldesngls

a

[

2.2 Ad1imeAn

o

L1l )
sUAmAENAR T

4 fnu

IS4 ¥ e
HATUNNATUENIUNTING

q

IS4 17 o
HANUANUTNTUTUNUY

Hyua1n 4 3

¥

Ridunuesyuenowinmi

¥

Hiduauung 4 14y
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1
= o o

3. uRsunauglauaniRvesglivaniu wu sUdvasudniauay

q

1
al

sUamAsnauNTanyuadiaiued1sls wasdnesyn@wany 2 sUBuansaiuetngls

o A ¥ o = 1 a 1 4 dl dl
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AN919N 13 et ananifaemziAtAuealae IEllsunsy SPSS (Statistical Package

for the Social Sciences) 1891IN(TEIU 95 AL TINTARDLANUIU 48 T8

Scale Scale Corrected
Mean Variance ltem- Alpha
48 if Item if ltem Total if ltem
Deleted Deleted Correlation  Deleted
1 23.8211 39.2974 2633 7794
2 23.9684 39.8181 .0458 .7852
3 23.8632 39.1832 2351 7796
4 23.9789 38.5102 .2932 T774
5 24.0947 38.1292 3172 7762
6 23.8842 38.2311 4407 7740
7 23.9474 39.1781 A775 .7810
8 24.2632 38.2385 .2804 J776
9 24.0105 38.1595 .3434 7755
10 23.9579 38.1046 .3875 7744
11 24.1368 38.1406 .3059 7766
12 24.1158 37.7205 3824 7737
13 23.9368 38.1449 3973 7744
14 24.1158 37.7843 3714 7742
15 23.7684 39.7543 2518 .7809
16 24.1368 37.9279 .3420 7752
17 24.2526 37.9568 .3268 7758
18 23.7789 39.8974 1373 .7820
19 24.5579 38.8663 2467 7789
20 241474 38.1057 .3100 7764
21 24.2316 38.4777 2412 7791
22 241579 38.3471 .2680 7780
23 24.3053 39.2356 1197 .7837
24 24.4000 38.4553 .2609 7783




A9197 13 (5ia)

Scale Scale Corrected

Mean Variance ltem- Alpha
ia if ltem if Item Total if ltem

Deleted Deleted  Correlation Deleted
25 24.4737 37.8264 4001 7735
26 24.1053 37.4356 4350 7718
27 24.1263 38.0052 w1 7757
28 24.2211 38.4081 2529 7786
29 24.1789 38.4038 2563 7785
30 24.1789 37.4889 4094 7726
31 24.6105 39.6233 1128 7827
32 24.5368 39.7619 .0587 7847
33 24.6105 39.2616 1969 .7805
34 24.4000 40.0936 -.0147 .7883
35 24.1158 39.8694 .0210 7871
36 24.3368 39.0555 1510 .7825
37 24.5895 SiSESTi .1580 .7815
38 24.6211 39.3868 1754 .7810
39 24.3368 39.2683 1162 .7838
40 24.4421 38:9940 773 7813
41 24.3789 39.0038 1642 .7819
42 24.3053 38.5760 2270 7796
43 24.3579 39.4663 .0855 .7848
44 24.4211 39.2038 1368 .7828
45 24.4105 38.7339 2154 .7800
46 24.5158 40.1035 -.0093 7871
47 24,5474 38.6759 2791 779
48 24 4737 38.4434 2859 775
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UIUINGEYY = 95 AU ANUIUIRARL = 48 19

ANANNNINEN = 7829

AN919N 14 faedananisaamziAiauiesiae I4llsunsy SPSS (Statistical Package
for the Social Sciences) WafndagaLu9taaanll 1adiniTeu 95 AL TN

TRdaLNUIU 48 19

Scale Scale Corrected
Mean Variance ltem- Alpha
19 if Item if Item Total if Item
Deleted Deleted  Correlation  Deleted

4 13.8421 22.7727 2919 7571
5 13.9579 22.4663 .3170 .7555
6 13.7474 22.3610 .5060 7491
8 14.1263 22.4732 .2956 7567
9 13.8737 22.3669 3752 .7528
10 13.8211 22.4676 .3856 7527
12 13.9789 P ) 3932 .7513
13 13.8000 22.5234 .3892 7529
14 13.9789 22.0421 4077 7504
16 14.0000 22.6170 2738 7579
17 14.1158 21.9971 .3996 .7507
20 14.0105 22.4361 3119 .7558
24 14.2632 22.7279 2579 .7588
25 14.3368 22.1832 4144 7507
26 13.9684 21.7118 4876 .7460
27 13.9895 22.3297 .3398 7542
29 14.0421 22.7003 .2499 .7593

30 14.0421 21.7642 4567 T4T74




AN9197 14 (5iR)

Scale Scale Corrected
Mean Variance ltem- Alpha
48 if Item if ltem Total if ltem
Deleted Deleted  Correlation  Deleted
32 14.4000 23.9447 .0053 7702
33 14.4737 23.6562 .1066 .7648
34 14.2632 24.0683  -.0348 7742
37 14.4526 23.8249 .0488 7674
39 14.2000 23.5447 .0718 7691
40 14.3053 23.4271 .1099 .7664
41 14.2421 22.9727 .1992 .7620
42 14.1684 22.6947 .2501 .7593
44 14.2842 23.3545 P23 .7659
45 14.2737 22.9669 2067 7615
47 14.4105 22.9041 2775 7579
48 14.3368 22.6513 .3004 7565
AuUIULNEEL = 95 AL uaudagau = 30 4a
AAnNRE = 7642
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