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Jongkol Thamsuan. (2010). The Development of Graph Theory Curriculum for Upper
Secondary Students with High Mathematics Achievement. Dissertation, Ed.D.
(Mathematics Education). Bangkok: Graduate School, Srinakharinwirot University.
Advisor Committee: Prof. Dr. Narong Punnim, Assoc. Prof. Dr. Suwattana Eamoraphan,

Assoc. Prof. Dr. Chaweewan Sawetamalya.

The purposes of this research were to develop a graph theory curriculum for the
upper secondary students with high mathematics achievement, to study its efficiency, and to
study students’ attitude towards mathematics after learning graph theory curriculum.

The seven subjects of this study were chosen from twelve upper secondary
students with high mathematics achievement who had enrolled in the second semester of
the 2009 academic year from Mahidol Wittayanusorn School (Public Organization),
Nakhonprathom. They were selected by using the purposive sampling technique.

Graph theory curriculum for upper secondary students with high mathematics
achievement was designed for the classroom activity model which would facilitate student-
centered and cooperative learning. The classroom activities included both methods one of
lecturing with problem approach and group activities to promote students’ ability in
mathematical problem solving and reasoning.

All research instruments comprised graph theory curriculum for upper secondary
students with high mathematics achievement, questionnaire for specialists to review the
structures of the curriculum, criterion-referenced achievement test, student performance
report, checklist, and attitude test. The design of this study was One-Group Posttest-Only
Design. Three specialists evaluated the curriculum, and it was implemented for the
experimental group for 15 days with three hours per day. There are two tests, each test
took two and a half hours, total spending time 50 hours. At the end of experiment, the
attitude test was administered. The data were then analyzed by using the mean, standard

deviation, and Binomial Test.

The results of the study revealed that:

1. The graph theory curriculum developed for upper secondary students with high
mathematics achievement was efficient according to specialists’ opinions.

2. The upper secondary students with high mathematics achievement who studied

the graph theory curriculum achieved content ability at the 86% level of confidence.



3. The upper secondary students with high mathematics achievement who studied
the graph theory curriculum had mathematical problem solving and reasoning ability at the
86% level of confidence.

4. The mathematical problem solving and reasoning behavior of upper secondary
students with high mathematics achievement who studied the graph theory curriculum were
good at the 86% level of confidence.

5. The attitude towards mathematics of upper secondary students with high
mathematics achievement who studied the graph theory curriculum were good at the 86%

level of confidence.
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Basic Graph Theory (Parthasarathy. 1994)
Introduction to Graph Theory (Wilson. 1996)
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Discrete Mathematics with Graph Theory (Goodaire; & Parmenter. 1998)

N
o

. Discrete Mathematics and Its Applications (Rosen. 1999)
. Graph Theory (Merris. 2001)
. A Friendly Introduction to Graph Theory (Buckley; & Lewinter. 2002)
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. Discrete Mathematics (Dossey; et al. 2002)
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14. Mathematics Standards of Learning Curriculum Framework: Discrete
Mathematics (Virginia Board of Education. 2002)

15. Discrete Mathematics with Applications (Epp. 2004)

16. Handbook of Graph Theory (Gross; & Yellen. 2004)

17. Proofs from the Book (Aigner; & Ziegler. 2004)

18. Basic Concept in Graph Theory (Bender; & William. 2005)

19. Introduction to Graph Theory (Chartrand; & Zhang. 2005)

20. Using and Understanding Mathematics: A Quantitative Reasoning
Approach (Bennett; & Briggs. 2005)

21. A Research Framework for Graph Theory in Routing Applications (Stoffel.
2005)

22. Thinking Mathematically (Blitzer. 2005)

23. Graph Theory: Modeling, Applications, and Algorithms (Agnarsson; &
Greenlaw. 2007)

24. 2007 Mississippi Mathematics Framework (Mississippi Department of
Education. 2007: Online)
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2. WsamnamIgunyr sunsaudsymneadiamansoanidu 2 Uszinn
(Baroody. 1993: 2-34-2-36; Lester. 2001: 570) o
2.1 flymfiduias (Routine Problem) Liluilymingurdymduweanluiznig
& o \ o . A o A
winlulasaasvvesdan 11w oranenuluaiegty Wewudgniraznauluiuiine
) v  aa % A o Ao a @ Ao = a
witymde3tla dayaniwualiludymlmianfdniudianzdoyanduduuaziioine
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C%

3 S dql 1 v = 3 £ A dql
lummndaey Sedgymdszinnilazjaniunsiininuelarineenii uazdymidezianddn
wu'ldluniaReisouwni g 1

22 dgwinldduian (Non-Routine  Problem) 1Huilyminiguritaywila

q
v

duiasuazldinonuiaaunan wiilullgwAfidnsuzaeaasasiuaninanuiuaives
TIaunnindynidsztanusn ﬁagamaoﬂtymﬁﬁmmlﬁﬁﬁgaﬁﬁwLﬂuLLaz"L&iﬁ‘hLﬂu W30
fnuadoyald liideiwe é’aﬁ?u;juﬁﬂzymﬁaoﬁmmuﬁwEju A09UIANT ANURINTOUAE
ﬂixaumizﬁﬁﬁagjLaumﬂ%‘ﬂﬁummﬁﬁ@m waziftosnniywisnemei Lt s
winoulumsuidyn dinudymidszinnisananzdniunmsldlunmsiauasdsniu
NIzUIRMIUAT M

3. Ha1smnansmeasilynl susautvdywinadamaasoaniin 7
Uszianlaun

v

3.1 Uy Tuaautasd (One-Step Problem) Uwiysstnanisuniioymd

q v
6

wrdoanasdgmanndloamulvedlugdveslsluadyansainsadiasaad dym
ﬂszm'ﬂf:ztjaLﬁulﬁﬁmwL?Tﬂﬁ]uiuﬁ'ﬂﬁmdmﬁ@mamitazmmmuwnIunwﬁmﬁwmm
nagnlunsuitgmudasdufiihunlslumsiymdszsiandléun madenmsdiiuns
NIATAFIAS (Charles; & Lester. 1982: 6-10; Charles; Lester; & O’Daffer. 1987: 11;
Hyde; & Hyde. 1991: 17)

3.2 fywnaiutunou (Multiple-Step Problem) fymiuszinnitazasnamiy
Tawidszianusn waduidgywiazdasudasdaniandszlovanimliegluzlvesdszlon
syanwoinadiemaat wazaaslrnmsduinvnInsedaasasiinnid 1 myduiunig
ﬂaqwﬂumnﬁﬂzymﬂi:mwﬁﬁﬁa MILRaNMIELHRNIINIATAFIRAT (Charles; Lester;
& O’Daffer. 1987: 12; Hyde; & Hyde. 1991: 17)

3.3 fJawiaruia (Open-Ended Problem) ﬁfymﬂizmﬂﬁﬁﬁmauﬁ
duldlénaediney waedidtnismdasufivandronwldnaie g 35 Tanidsannily
anudALiunszuumMIusTyninnnindiaeufle é‘aﬁ%adua’%ulﬁguﬁﬂmma%d
Faaun1ansal (Conjecture) WalwdaaURa 198396 LLazéamimnuﬁ@@maﬂﬁ;ﬁu
wlaldagnefidszdndnn slu,mwauﬁ’lmmaaﬂmumﬂszmwf?mLﬁml,l,@i;juﬁﬂmuwmzﬁaa
LAAINRITUTBINININTIUY udazdasaburafatuaauuazitnislunsldundadaauiu
e ﬂtymﬂi:mﬂf:%aLﬂﬂﬂi’]ﬂﬁﬁuﬁﬂmmlﬁaﬂﬂaqﬂﬂummﬁﬂfymvléfashwmn%mﬁ
(Hatfield; Edwards; & Bitter. 1993: 37; NCTM. 1995: 89)

34  ywinszuIwms (Process Problem) taymivszinnindutlymiiils
wawuaniew uidaw lisusoudasdymldidudszloadyansainsadiaaaasld
luiuft axdassadlymlwitedu wiewdndulunauton g LLﬁ’mwgﬂﬁ"u”Lﬂmaaﬁmum Gavin
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L

v v [ J o et v tdl =S v
NLLﬂﬂfy‘Vi’]"i]z(ﬂ SIRIWNIZUIUNTIIWIANNDUUBNILDI a’]%iUﬂat‘JV]ﬂ%ﬂﬂiLLﬂﬂ@%Tﬂ Lﬂﬂﬂl"lﬂ@]

2

ﬁmmnaq'ﬂf LT ﬂ’ﬁﬁu%’]LLﬂJUEﬂ MIAALALALATIVFAL LAZNIIAALULTaWNAY LIuan
(Charles; & Lester. 1982: 6-10; Charles; Lester; & O’Daffer. 1987: 12; Hyde; & Hyde.
1991: 17)

v

3.5 dgmidszynd (Applied  Problem) dyymidszianiigurdymiazdas
v v QI = 1 v 1 o v { v U é U ]
Aundayatiuidunon LLaaﬂaummagaﬁ"l,@&mmﬂzym Fya1v9zdasuttfayniaantiu
gniday g ‘vxé'faﬁ]’mﬁfua%ﬁammm@mizﬁuazmﬁaa&aﬁﬁ‘hLﬁ‘flul,ﬂmamiauﬁﬁ]zmﬁa
widgyny lunswamsszesdgymidszinnitfuidgnisaninifenldine: anui ns
@‘hLﬁumimaﬂﬁ@lmamimzﬂaqﬂﬂummﬁﬁmumvl,@?@rmﬁaams LLa:ﬁ'ﬂﬁﬁ’mauﬁgnﬁaﬂﬁ
] o a%‘o, & 6 Aa a d o v v %
nnin 1 deey Jywidssinnidnidusaiwnsoidyn ludiaess Sﬁw:ml%@,mﬂmm
Lﬁuﬂizimﬁuazqmﬁwadmﬁ@mam’ ANINaLIaAANAdaITIAGaAIRASANG2E
(Charles; & Lester. 1982: 6-10; Charles; Lester; & O’Daffer. 1987: 13)
3.6 ilwwidIau (Puzzle Problem) dwidssinniiisannaide (Trick)
1 v dll /A v v U L3 a 1 Aa £ a
11908191 LwaLU@Iamaﬂvﬁ;dLmﬂfymvl,@”l‘*ﬁmmﬂ@amamﬁmmfyﬁmlummﬂﬂmum a1
=\ 1 £ di‘ll 1 Vo A 1 tg‘ a 6 1 g:
Uwquslumsu,nﬂtym Jvilszinnii uvl,muwmﬁn:magmel,mLuamﬂmmmammmu
g; o dqj v U v dl dld 1
lupsassnmsdiaesusasiymdszinni ;dl,mﬂtymmwmauﬂawsgwammaﬂzymlu
WAL LLaz@‘h@auﬁvl,@”lumaﬂ%’dﬁmmﬂmim’]s;mﬁlilu"lﬁ (Charles; & Lester. 1982:
6-10; Billstein; Libeskind; & Lott. 1997: 36)
3.7 dawmliauny (Discovery Problem) 1iuilayvnazlamaauluduaan
o o o AN v o & A aa A
ﬁg@mwaamumﬂmm LLa:mmmLmﬂzymﬁzymﬂi:mwuvlﬂmUﬂaﬂq‘nﬁ #3835
wWaINWale (Hatfield; Edwards; & Bitter. 1993: 37)
nndayadanandadu fidalianuninsvesdymniadiamaaidamivawisy
g; gl I dl " Y =1 v dl g v & v v v a
luaseitin iudgminldduies Slassadandudou selunsuidymniazdasldniida
Bl ata] ﬂszqﬂ@ﬂ‘*ﬁmmi RANNITLALNNTEURUNITNIAHAAIRAT w%’auﬁuﬁan%ﬁﬂaqm‘
(% [ 6 A A:l'd 1 (%
lumsLmﬂzymﬂuﬂ‘s:aumsmm3muagﬂummﬂﬂtym

3.5 N3TUIRNIUAT YN

nszuaumsuidymdanuidyetnablunsmdaeusasiymmeadiaaans
Lﬁaamﬂﬂszmum‘mﬁﬁtyma:ﬁﬂﬁﬁﬁﬂmﬁ@m']w i1la wazaszninisgudivas
adamaasinielu  nezvawnsuitywilasunissensuuazlfednsuninaie

nIzUAIBMILATymauLwIfaaslwas(Polya. 1957: 5-19) Tlsznauaas 4 2% asd
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U 1 auenuidnlatiywi (Understanding the Problem)
& & o Yo A a 4 Y v A ! A a doe
Tuaanhaainsliunisowdanenuilyn uazaafulainezlsfafondasnis
[% & ¥ o @ ° o ' o @ A v o w '
duwm lurusautiiniFoudasrhanudiladym werszydmiayvasdaym Soldud dalal
31 Taws wazidauludag lunshanudiladyniinisouenadasiansangiudayuaes
Jgywnagnaddau Aasandrludian wazRnsonlunasyuues nieealditmadougy
winllsumetosfivesanos iNatslunivhenutnladymasd e
TN 2 TUIIUNWLT T (Devising a Plan)
JuaauidainsliinSoudumanudenlss niaanudunuiznitideya
ez b3 udnhanuduiuinldunfnsaniuiudszaunmasimauidyniduniag
A o v v A v P &
ek nnauwInsuazurulunIuidymn uazfengaszdaafennagnfinaldlung
wAtlnn
YUN 3 PUALABNIIAUULNYS (Carrying Out the Plan)
&z gy v o A a wa & P v 4 o o
TuaauiaasnsiiinFouaslaljuaauuninig nIsunuwnneld seinsen
IzdainTIRaULAazT WA anT asLNuwNazlTlunsuATyny ansvzasiTnsamasauLUL
8WBTYID4 (Intuitive Checking) Wiawgavadnaduniiniy minunuwianagnslunsuddym
a . v v v o a v & v >
adanliliaansalduidymld dnewzdasdumununianagnilunisuidywilnisn
gj é v 1 v g a o e =
A33 Tan1suRunaznIdunnagnilndlunsuddywiiduinszdaagluniswam
ANNFNNTNVBIRUAT QY MIeELTUNY
YU 4 YUATIIFOUNA (Looking Back)
g; dq,W v s a v a o o dl v
Tuaaniaasmsldnnizonvasdawnavlddidraaunlann lasasasauainu
aneas AnuFNaFNNaTaIfIaay uaznagninltlunmsuidyw udrfansandiidiaey
A A €d' A ¥ ¥ A () [ o A A o o Y
wisfinagnsaunldlunisuidymlaniald dwivinEounvhwsdraevvesdyniliden
A a wa > a ' o A o Yo o A oa A
sdlodfiRauunn arsd3euifisuszninsdrasunvuglinudiesunuiaiein Jeaaw
surgauKaNIniaiedle
A380 uazzala (Krulik; & Rudnick. 1993: 39-57) "L@Ta‘;ﬂ{fu@aulummﬁﬂtymma
AdlarEas s 5 1% ash
PUN 1 TWNTENWLEZNITAA (Read and Think)
luguhnniFowzdasenlym danuanndszloanm s a90NUTURUS Lag
] K 6 A v = [ A < v v 3 3 a
szanfsanwmInidymnesisnfenn Jleona ldusrdywiazlsznaudiatainaas uas
dowadnanu a1 liiianladiedld lusuidniSowezdasusnuozdainaaiuaz
Tad1n1n vaaAunIwzangnTal aunInuenifidiinuald #Ndeasnis uazetune

ROWMIDIT WG BNVIRN T W09 b6
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PU 2 PBFRITILRZIIUHG (Explore and Plan)
& dwaz a a 6 g 6 v Aa [l a
lwiuiiniFauariiensiuazdanzidoyaniagludym Fuanmenuny
Toya uazfarsanieyafidladiisswaniala enlosdayadnauanuiian ud1unm
mMaundgm 0719lTusnIN 01319 nTIIaNanwlsznautiNeTislumsnsunuas i e
Ui 3 Tumsiiannagninsuiilym (Select a Strategy)
& Fo a v oA &l P % s '
TwiuibinSeudasfennagninminzaungalunmnuidym Saudazyaaa
=3 A v v dl 1 e v & a
fanaaziienlinagnilunisuddyminuandrenuld uaslumsuidyninitaanasziinig
iomasnagniundszendldlunmsuidymnudld
TN 4 TUNIAUAIEIABY (Find an Answer)
A o a @ P & % vy o« a
WaniFoudladyniuazifennagninezldlunsuddyniuds Aasile
a va % P v o v 4 P v = @ o
UFvanmsuidymainunuingld ieldldunddinaungndas Gae1aazdetandunis
dszanmen Mslannwzmsfadiwios maldnneensfioada waznsldinsemasaade
WY
PN 5 VWNIIREV o ULacVENUNE (Reflect and Extend)
luguinnlisansnmdeauvastym e dasuasdannavlddoumwinig nia
dl v dl v 6 v =) g:
wnuilFlunsuddgni ihedumiuwInig nagns wazinsuwulunisuddynilnidnas
nuwih lddszgndlunisuddgnilusniuniidude’ly luduaeuiidsznaudionis
aTgaudInay mMIdunuisniy nagninllumsldnddriaauiigndas nsfianson
AMUFNABDIZNINTBLNIITINAZAININ NIVIIIRNAANDIN LG UazNIEs9RTIAT w1 lnaif
Wawlaandywida
UanNIINAITW Uazamz (Wilson; et al. 1993: 60) lalgnanIaUUWIAATAINTZLIW
mMaundgrinlanudunada waztdulr93n3Tus@00In1IUn TR TINAN B Ml

nwdsenay 9
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FONUNITOL

iy anudlatyw

TIH BT Y9

AIIIRBDUNR

fiwnsunilynd

mMwisznay 9 NIRRT NITUNATR aULWIAAYEIIATWLEA T
fn": Wilson; et al. (1993). Mathematical Problem Solving. p. 60.

mnmwiiznay 9 WakBysoruwmyaindudyny dniFaudadTuauwain1sin
anutlatlym ﬁnﬂﬁfmwLLNuLLﬁﬂmumw%auﬁaLﬁaﬂﬂaqﬂﬂummﬁﬂ@mﬁmmzawﬁu
Tw usdudumsundymauunuinag liawnsenilddaauvasdymwe LLa:“fmq@ﬁm
ﬁamsmmaaummgﬂﬁaa mmaum@;amamaaﬁmauﬁ"lﬁl,l,azﬂaqwﬁﬁiﬁuﬂ’mﬁﬂzym
fwiufiansvesgnasuuiunisugasnisiianson nIaaFnlalunIafanniIInIyinaan
& £ P~ = A & P o o v & v A o A o
mu%m"l,ﬁgaﬂmu%m wisonadumstasandauwnavldsaunawniuieiyniniada
%% 1 d' a a o £ g; dl =} ) L% a oA £
f988 L WannFawinnmauidamludun 1 Aavihenudilatdym wesfadrdanuddila
v = A , & o A Ao o~ o A A & A
LLaaﬂLﬂaauvl,ﬂgmmwu,mml,nﬂtym wyaluameNnNS o ua L AN T NN LA I lwawn 3
waluaurraaninndaldle vnisowianadaunsuliisunsunwludlugwn 2 wia 'l
Suvinanuanlaluawn 1 Ale
lunmsduiunsuddyninnass dndouliduiudessuduluruianudla
Tywisua ld swnsnisunawlan o
fmniumsidnh asldnsznaumauitywanfavasdlnas a3da uazzaiia aug
AUNIzUIRNIIUAT RN unaTavosladulaznme wiha nyzuIwn1Iuidgynias
AUAUNIANNTHABWNNILAT YR 4 2% Usznauais 1uinanudladant TwN9LEG
'Y & o a & = o A o & &
WAt r) TUAUARINTULNY LazTuaTIAF NS Taluameduiivnsundyn lutwladn

A ' o a ' [ @ o & ' o o ° ) &
wibgun launInaiwnisaaldled sursadannavluaunauninle wazdintuluin
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arasaunazidalanmaldunFonlainnmsvensdam suie maswadamlndnlaseaing

a A A v v a = L% < o v
pasilgnuduniadlassivaaadynidy uiimamtena ldvasseausasidanials

3.6 NAYNS WN1IUALYW
Tumauddyminsadiamaniuu iniouliioiudazdasddaya anuimadu
adiaenaas uaziianudilaneanunszuunsuddywirniu uddassannifenldnagns
o o A v A & a o o A o v A A @ '
lumauntdym ldagramunzandnals waziaduiidsannaziliansouiianudilade
o v U a a AI J { v
dymniarnlinaudilymTuszdnsnwanniaiu (Schoenfeld. 1985: 23) uaznayninls
nudglralwnmauitywinmendiasans Jae
1. mIdun iyl (Looking for a Pattern) tumyiiamzAdym uazdum
v o ¢ o Ao & A o« & & [y
anudunuivastayanlansusduszuy wiaduuouyluaoumanidymiii udmeien
o o & o A o A ' v &V v o AV e A & o A o
daaumianududnsungndsanialigndasild uazdneuildaziiadndudraaungndas
A A o o 7 o oA | & A A A
Warunsaasaududuudriinu midunuuuzdliisaudiduiaiasldandioluns
wAdymrhuu winuddstoliduidymldnamanuizandduwnuasinsenszems
] o { @ o o ! { A o a
FodunnweitiolAnnSouaunsadszanm uazaaaziudiaaunanNazfad1uImass
anaaanunInazviauan anudilaluumifenadiamaad uaznizuiunisfiazas
ALI Lo (Billstein; Libeskind; & Lott. 1997: 4; Kennedy; & Tipps. 1994: 139-156;
Posamentier; & Krulik. 1998: 41; Reys; Suydam; & Lindquist. 1989: 34; UFT1 T UNG.
2537%: 25-79; 88IN. 2550: 12)
2. MIRINANTN (Making a Table) Lﬂumiﬁﬁagaﬁ‘[wﬁﬁW%umlﬁuwaa;ﬂaa
Tuaas Wetelfuidymamansnliensdimenusuiussesdays wldgnmdunuuny
A = A Ao o | A a A A A o
JUnIediziaudug uennniditiorlilinasdundilansdinilarasdynuladousas
nsmnduldlansrua (Billstein; Libeskind; & Lott. 1997: 23; Kennedy; & Tipps. 1994:
139-156; Reys; Suydam; & Lindquist. 1989: 34; &)IN. 2550: 13)
3. MITLUMIN LHBATN RIBUUUINED4 (Making a Drawing, Diagram or
Modeling) \Jun1saTunsanunsal uazuaasanuduiusvasdayasns g vasdaymarsnw
=} o ‘é [} v 3 ] | o v v v a
WHUNIW nIauuuiaes Seztisliueadudymiedraduzdsymn ldduddygwiiie
anuiiniladudanudmdymnuatiuiass dldhedansdienudilafeaiudym
g: ‘é o v o v g: £ 1 et
Wi Tvasr IR mansomnuaunInauaz I urwLATywunlaag199atan (Kennedy; &
Tipps. 1994: 139-156; Posamentier; & Krulik. 1998: 139; Reys; Suydam; & Lindquist.
1989: 34; U3 1 SLHUNR. 2537: 25-79; RaIN. 2550: 15)
4. mIwanuwasnsdidulylénanue (Accounting for all Possibilities) LHwns

PN Ad g ) a . oA | & A v o o
W%WSMﬁﬂimﬂLﬂuvLﬂvl@nﬂﬂimamdsﬁzm_l I@Ua’]ﬁ]LLUJaaﬂLﬂuﬂifuﬂaﬂﬂ LAIAUNIIALIN
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AAd & N ' o & A Ad A & o e [
ﬂimmﬂu"l,ﬂvl,u"l,@aaﬂﬂau PRIINNUUADLUNINITWINITUTNILIARND mamaa’ﬁ]‘l"maqwﬁmmﬂu
& o & o K o a Aa Ad o
ﬂa&m‘h’ﬂ’ﬁﬂ%%’nm‘ugﬂLLﬂtﬂﬂﬂqV]‘Eﬂ’ﬁﬁiN@l’]i’]d LL@mﬂmmza’miuﬂtywmummwLﬂuvl,ﬂvl,@
laiuniin (Kennedy; & Tipps. 1994: 139-156; Posamentier; & Krulik. 1998: 187; Reys;
Suydam; & Lindquist. 1989: 35; &8INn. 2550: 17)
5. MIAALAILAZNIIATIINEL (Guessing and Checking) LIwn13Wa13I40

]
3 A

ma;&auamauvlwme] ndymiruwaanl? ihamatandiaeusesdyn) La1aTIagaUANY
andadzaddinauiaaaunitseaadesiuianlvrasdayninielal nsanaiannuals
nizadalinguauaziiianig Lﬁalﬁaoﬁmmmﬁfﬂﬂéﬁﬁmﬁmauﬁéfaamsmﬂﬁq@ o
msmmmvl,&igﬂﬁaa ﬁmsmmL@ﬂl%&ii@yl%ﬂsziﬂﬁﬁaﬁﬂﬁa%laﬁvl@?mﬂmsm@Lmluﬂ%'aﬁau
wudunsavlumiaaiandraauvssiyriluasida lU(Billstein; Libeskind; & Lott. 1997: 33;
Kennedy; & Tipps. 1994: 139-156; Posamentier; & Krulik. 1998: 165; Reys; Suydam; &
Lindquist. 1989: 36; U371 W3LIUKA. 2537: 25-79; §8IN. 2550: 20)
6. nIuuugaunay (Working Backward) tHuwnisitamedilymnizuain
magawvl,é’l,umu@auq@mg Lmemauﬂau"l,ﬂwmagaluamumsmﬁ@mmmuamm
& ° @ o A o Y { o a & [ A
Tuaau mivnuuugawnauldlaanumsuidymndasmsmsatunsisiuaawluvnslaunds
o & a 1 I (d‘ o s dl [} o a v Y & 1 =
m@aumumﬁLﬂuﬂaﬂq‘ﬂﬁ‘nmmywmﬂlums‘wwmwnmmﬂ'ﬂm@gwavl,mﬂuama@ Tuns
LLrTﬂzymmusLmyjﬁﬂﬁ]zﬁuﬁu@ﬁﬂﬂ’]iﬁ’]ﬁagaﬁiﬁmﬁﬁmu@mlﬁ PATIZAANUTNNUT LA
auiiwnsundam ldawnsenslameauaasidan uwdnmsiuuudawnauasisuauaionis
Avontdamlesnwnuannmaidawnay Sdadltnizuiwmsfadianzi waznidanla
A . a A & o o PR & o e o A o &
deulpssznivminlandimualiuazfanlanddoans nagnsfazldiiansunaswivas
amumﬁﬁﬁtymLL@i"L&imma;m%meaoamumsniﬂtym (Billstein; Libeskind; & Lott.
1997: 33; Herr; & Johnson. 1994: 294; Kennedy; & Tipps. 1994: 139-156; Posamentier; &
Krulik. 1998: 17; Reys; Suydam; & Lindquist. 1989: 36; U1 W T8une. 25372; 25-79;
§8IN. 2550: 23)
7. myUTuasuyuuad (Adapting a Different Point of View) tumaiiaon
a A d'd 1 v 1 a dl' v v o v J
ANsaa masgwamwaﬂmmﬂmmnmﬂﬂmnmw Waldmaundywisansarinldiedn
e o A A a ' o o o o el ° o
ﬂaqmuunlﬁummwﬂmmum’mqammjmjau LLazmSLmﬂrymmUﬂaqﬂﬁaumvlmnﬂ
A o A a A & v v & ¢d Aa '
smmam"l@ﬂ@sm'm,ﬂaﬂuywaamnawhm@aams MLﬁJunwwamuﬂﬁmauﬂwaglu
Tn adtemziuazuidyninn uandaulesldgofinlanddainiiadeg (Kennedy; &
Tipps. 1994: 139-156; Posamentier; & Krulik. 1998: 70; Reys; Suydam; & Lindquist. 1989:
38; ’8In. 2550: 27)
o U J A ] [ | ' . . .
8. mahdumIwinedu viaudadudywniusin (Simplify or Break into
Parts) 1Junmsudsdayming wiadamnlanususeannastwaaweaniulynitdes wie
I3 1 o v v % o v = Cll v v 1 d’ v
Wuswe m’l,mdLmﬂ'cuummmsna@mmumawa;&am ‘maLﬂaﬁumaga‘lmghgﬂmumﬂ
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wazlidudau wiawdsuliibudyminduas wenamninsuddymesnidudymibesq 7
amoafanuiynudvztisldmunsatmuausinisuaziionnagninlslunisuitdynian
I lunitywinsmualile (Billstein; Libeskind; & Lott. 1997: 24; Kennedy; & Tipps.
1994: 139-156; Posamentier; & Krulik. 1998: 97; Reys; Suydam; & Lindquist. 1989: 37;
U317 W TLEUKR. 2537: 25-79; RRIN. 2550: 29)
9. mﬂﬁmgwamdmiﬂmam{ (Using Logical Reasoning) JJwn1vadune
U A U dl g; 1 I a v 6 [} v
Tanu wiadayafniUnnguuinduaiy laslfinguansassnenaasangiolunisuidyn
vuifymdaslinslinanansarnmaaihaiunianaeiuazanagaunianagnion
vaIa1 lawInuennsliinguanisasineaaseanannagniaunlilunsuddym
Vl,ﬁaﬂ'w“ffmﬁm(O’Connell. 2000: 49-50; Posamentier; & Krulik. 1998: 97; 83n. 2550: 31)
10. M3RLNHANIIaTI (Using Direct Reasoning) Liunagnindnwuatiaualy
v d! L2 % £ U e b‘d‘ v | v v p.l'
mauddaw Saguidlymdnldhudunagnion msldinaransasadunislddoyandym
o v v e v 6 v dld ] v v dl o 1
fnuaun i dsznnadhivenuiussdszaumasinmsuidymnfiegudaliinena iivarillg
o dl v & v {d‘y U [ v o 1
daauvaslymindesms ssnsldnagnilunsuiiymaenalddasldnisdwisias usdaz
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4.2 AnlsniSouenanzindinay
=i = ° oA 3 a A oA

43 Anmsfenuvasdinauirlenuseansasnudgriviola e
manzauanniaaiiedle

4.4 svpayulivinSewihuuuindalaslditnismdiasylduinndt 1 33
MnuuRIIIATMaraRugndainia bl ATmslasuuaznzviaianinuldinisoulin

v 6 A a & A a a 6 L3
gyslanddgwinsinuiiianniEen lasordusownmansiainaniniiasaw
aulaT yryilazansd (2540: 26) nanally addlznauiaiuaIIAN RNl
v a 6 o &
wimInIntiaaaas 2 Uszn1said
6 A A v o v v 3
1. ssddszneuinednudduiiym Uznaudae

1.1 w3 anwufauazlszaunisal

1.2 3TAURAUQILAZANNEINIID

1.3 mIiufuazmsanzianuda

1.4 ANBEUATANUINUINAN 9 LU NNBEAITEU MTANAUNITUAE
NNHENNATUAFITNT

LR v tﬁl v ‘ﬂl a o v

1.5 anuiEn anudsanmsnazuildym anulesuaziaaaddanisuiym
NNATAFIRAT

1.6 anudulaluanosnldannusunsalunmauiymnmendiaenans

6 A A a [ v
2. avRdsznauiingINuaNIwIIasay Usznaueig

2.1 uynmenidadanInawaNusI Tl suA Uy

2.2 Apmsnanngussulimiaanumansalunmsuntym

2.3 fnsmawaiiaisswauaz lasumswaagnadatiia

2.4 souwmanidymnianduzelumavaw uilgwndnaliiians
GoufuazWamninezd g iuiymnihaulaimoanumansnuazmanzaunu i

MNNIANBLWINIIM IR lunsuidymAndundisdun weagy

ldd1 mavamanuausalunsuddyninu a1358NNITaUTIBI AL AR ULAZ
gauasaldinsoulduaaiumifauazatunsumifalunmauddywiadrsfiinglna nazduld
WanseAde uazuanifouuuwife &miunsises azlduwinisnisseunisuidynd
HEVHENUARN 3 wuIne lapandunszuaunsuddymaiuuwidavaslnas azia uaz
safta awgiunszuvaumanidymnidunaiavesiaduuazamne inasaiuliiniouri

anudhlagnunsalifyw Wanldnagnilunsudamumanidym wszdumdaay



59

a 6
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AIRALaZ3A%A (Krulk; & Rudnick. 1993: 3) Na1291 MA@ RINBTIANNURINTE
mamﬂLszluluﬂﬂs"l@msnomaagﬂ mmmamaﬁnﬂmagawm%u@l% TINNIUUADIRIIT D
ANANIIDE mﬂiTaaEﬂmnmmé'wﬁ'uﬁmaaamummfﬁzym wAuFAINANALAza LT
A o o & A o = A a A VA v
Dududassliu sedeayuife LLmﬂ@mamwj’LmMmu
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