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# # 5283306327 : MAJOR MATHEMATICS EDUCATION
KEYWORDS : K-W-D-L TECHNIQUES / HIGHER ORDER QUESTIONS / MATHEMATICS PROBLEM SOLVING
ABILITY / MATHEMATICS LEARNING RETENTION

KRISSADA WORAPIN: EFFECTS OF ORGANIZING MATHEMATICS LEARNING ACTIVITIES USING
K-W-D-L TECHNIQUES AND HIGHER ORDER QUESTIONS ON MATHEMATICS PROBLEM SOLVING
ABILITY AND LEARNING RETENTION OF EIGHTH GRADE STUDENTS. ADVISOR: JINNADIT
LAORPAKSIN. Ed.D., 242 pp.

The purposes of this research were :

1. to study mathematics problem solving abilities of eighth grade students being organized
mathematics learning activities by using K-W-D-L techniques and higher order questions.

2. to compare mathematics problem solving abilities of eighth grade students between groups being
taught by using K-W-D-L techniques and higher order questions and by using conventional approach.

3. to compare mathematics learning retentions of eighth grade students between groups being taught

by using K-W-D-L techniques and higher order questions and by using conventional approach.

The subjects were eighth grade students of Princess Sirindhorn's College in Nakhon Pathom. The
subjects were 79 eighth grade students in first semester, academic year 2011 in Princess Sirindhorn's College.
They were divided into two groups, one experimental group with 39 students and one controlled group with 40
students. Students in experimental group were organized mathematics learning activities by using K-W-D-L
techniques and higher order questions and those in control group were organized mathematics learning activities
by conventional approach. The data collection instruments were the mathematics problems solving test and the
mathematics learning achievement test. The experimental instruments constructed by the researcher were lesson
plans using K-W-D-L technigues and higher order questions and lesson plans using conventional approach. The
data were analyzed by means of arithmetic, mean of percentage, standard deviation, t-test and analysis of

covariance (ANCOVA).

The research results were revealed that:

1. Mathematics problem solving abilities of eighth grade students being organized mathematics
learning activities by using K-W-D-L techniques and higher order questions were higher than minimum criteria of 50
percent of over all score.

2. Mathematics problem solving abilities of eighth grade students being organized mathematics
learning activities by using K-W-D-L techniques and higher order questions were higher than those of students
being organized mathematics learning activities by using conventional approach at .05 level of significance.

3. Mathematics learning retentions of eighth grade students being organized mathematics learning
activities by using K-W-D-L techniques and higher order questions were not different from those of students being
organized mathematics learning activities by using conventional approach at .05 level of significance.

Department : Curriculum and. Instruction Student’s Signature

Field of Study : Mathematics Education Advisor's Signature
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Tinanudungy mezusazAuA BRI SAINN IR LTEIEN AMAaUNLFAINITDHIN
penaaauiFuuauiuuarliFaludqaininewlungs mngnaulunguldasuddoym
N o ¥ P ) A o v | = o g v &
waafiu ianguazlditeniadoamaefulunisuitlymedeseuney Geazinliauasa
2E9TIATIUATANY TS
4. UsziiunauwazAIeaL Geautiunistag
4.1 fansanaraudansiullifiselianmnauuarsaly
4.2 paaagaudnAIRaud lflAaanndasaasiliymzall

4.3 aawdilymind TaaonsunnldununisauudaFauieunadn

4.4 AREUWMEUAIAILTEIAMEINLATAELITBINUALEYT
5 el guitlyisiesdumngtuuuiiallaessfseuaeiioymn 1
¥ ¥ ¥ 1 o/ = 1% !
sasdnlalaseairaresiioymetnsdaanasazanisorenaloymld nseenalymazdae
wsuaFeineelunisudiloyuidainiae

51 daudlymiedratlywibu

]
IS

5.2 auatloymlual inenfuAtleymenadumgduuudialy ng vive
a3 luNIIMIAIAEL
o R v = & & A v
6 TuNNNIsUATleyM eAINNIATNUNTENLINIBAITNNENENNTDE]
witleymnsialy Refimazantiuiin 1iun
6.1 Unasrastloyun
6.2 Fatloynnnvua

6.3 WuIAAUNTUATTMVEBRLLUKUNNTARBENIATI°)
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6.4 gnsipuiilymniiunldsaauisatinun1gls

6.5 dauuzinnaafunisaeananisuitloym

PIENUNAANNNTUTTINANNANINTN AR AART TNEAART uaY

¥

walulag The Integrated Mathematics Science and Technology [IMaST] (2007: 1 - 2) 18

muamzmummﬁﬂ@uﬂmﬁGﬂm'q DAPIC flunszinunisianunsatianldlunisud
Twﬁﬂmmﬁ'mmmuﬁuﬁﬂGmu@zﬁuﬁﬁﬂuﬁﬂmL‘fimmnﬁ%umuiﬂsiu%uﬂszﬂ@uﬁfm
1. yanudnlatlym (Define) WnFawnimnudnlalogmn laanng
Nansauniloyuasdnenesud @zq?ﬁlqﬁﬁm%’mﬁuﬁmm ANENTaglassalunsuAlom
Wi
2. ﬂmﬁuﬁ@uﬁmmﬂmm (Assess) luduilinGoudsyfiudaulanes

tlyiansandayandaalunisuiaieey sauiepuduasaasilioul AsfasuAmeL

'
a !

o < A 7 1 dl o zl/ ]
eunngnlszauandnaradumated wlsiieimunddunisansunusald
k% Z’/ d” [~ Qdd‘ 1

3. anuEunguitleyun (Plan) duildunizoneuaumdsnuunzanundas
TunsuAtloyun

4. gl (mplement) Wudunisinuaunanaunld Ineaaiinng
Usutlgeunulinmg

5. #eansanisiusannii (Communicate) Wikad LA 3Aszid agl uay
nﬂl a 1 o [~ 6 o o % ]
aaa17an1sesaniu aauuuunesi AA N1eMWIEkasnIsaietly i lud

Matnszuaunisuitlymuuy DAPIC Tdldnnuualidndessuqaluunse

¥

Wiwldauandu usdrueeiuduitiymisesiatsantoymies Wunszuaunisllidadu

LY}

(Nonlinear) Eiauejulsd nanama tlymianadusuaindulsziiutenlaaasilym vianisin

| 4

unuie A L uAdwiuin Fouudaprsdaasu i Guanndunnmnudnlatiymiietin

]
=

nsansan iy ANINg 2
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vinlatloymn
4 Define

ARANT
Communic

SIS

/ Assess

PRNITARP
RICNE Plan

Implement

MR 2 nezuaunfsun langdilwiuui DAPIC

gl WiNsNa (2530: 136) navdenszuaunslunisuiilymatinAansls

o/ dgl
I
& 7
e » landuanacls
aFratloymn »  landnuazls
Aautloud > uantlymeendudatias-
a71{loym > dhdeyanuanuezinndeaglsndugaiing
¥ »n 1o dl Ly A 1
Rgaatinl —  pgaaginenuilandusnasuiise

2N 3 nezusunsuAtuIneAninAansaasy i WieNa



67

saRUA p9sNNINTA (2545: 22) Iaagiduseulunisuitlyiatinaians

. 2 “
14 3 dunaw Aa

1. dunimndnla Iesandeineenisasuuladananunung nng

a cY o % ] 4&‘ dl dl 2 o/
Anszsidaya ntlymauezls nuumezlsnnting auunuanuazddiinaadeaduloym

al 4 o
1

QI dl A 1 o & o

wazdenlsiineadesiutloywliuaneanaindu

2. durneununsuidlymn meanduiusaesdayasine fendugen
Aunli wazdeyandunaniusnaindaniiwuali wiasnisufidoymuitaatnoed
WANNIT ANARSILLeA Nsznauiudeyaudaauenaninlugluuuidsnig

g’/ o o dl ¥ dl Y v Yo ad o dl
3. duAwIAIRaLNgNses muuNuTonely FesFandsAuiniimanzan
as o A ¥ Y 1 ° dl ¥ o

FABAALIsNI9AIAaaLAIRaLT e dnlinuAineunnReulazesilymdesiulanue

witleyun
andng lanouiiila (2547: 17) lAagunszusunisudilyymadinAnans 5
1. pondnlatlymn asenaasldgUuuunaadinamaniungoy i

N2 WEUAH 1979

2. wassmannuiieti liudtlogvniurlaafiansandaumeuazmnumiad

Azl

3. aneunsfin dunisanslrssnisitememssanimanzanluns
ufitloyun

4. unilym Tresfiunnsmsunsufionsld deenaazfinnudflugeld
AUATUTINAE

5. mgagau Wunsmuniwmauanldaiiunisuddymlludatiuing

= A o v = 1A
mmmmmumﬂiu LWﬂﬁlﬂﬂﬁungﬂﬁ]‘ﬂ\W?‘ﬂiM RN

4RI ANAEIA (2552: 36) laaginszuaunisufdoymadinsans
dsznavdos 4 duseu Al
g’/ 3 1 A a -3 | 2’/ dl 4 v o
1. dupeuinaudilavsedinsvitloywn iWuduneunsessyylddnland

Tidayaazlsnniing uazlandniumezls
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2. dugeurundilym Wuiuseunsaslddeyanlstmameiludunani 1
A

dsenaviuaninsesldlunmsufitoyniiefiasandndayanliniamwensald was

a

v % = o o o = a = v A asl %
'J’NLLNMLLﬂﬂfyM’]TﬂH@?’N@Nﬂ’]ﬁ“lﬂﬁ‘ﬂ@ﬂ&l@ﬂ‘]ﬂm%%wsﬂﬁmm m@gﬁmw LL@QL@’ﬂﬂQﬁLLﬂﬁﬂJﬂMW

Al
NUNNIEAN

v
o o a

3. dusdiunisudilym duduseuianfiunisanuisnisiaentd

¥ ¥ i
=

aunszildanay aufuilymninisAnaiuan SutiifludureunasliaAnAuandiiend
ARALANNITNINNADIAAaRTAUlF A AL
4. FupsaadaunszunTLATm LazARel Munete ANAaNnsall
% :’/ 4 [~ % o 1%
nisaseagaunszuaunsuiiymiislusuaudulilidaasainay Anugnsias Ao
ANWVRANNATBIAIADL ANAIAARDINUNAUlINNMUATH nasnauRsIasaLNIzIAUNNg

7197 lun1mAmey

dl 1 ¥ %3 v % a 'S o/
anina1axdn96is aguleaan nezuaunisudilymadinAansaeatin
= ' | Ao < YA o oA P oA o A o
nsAnELAsTyNUNAN Y Lazduaewlndipeiu AunedeunuandeiuluFasanuau
dupau Insarnnsoagiled nszusunisuitlnimisatinaans Usznavudon 4 Tunauae
1. duinanudnlavsediasziilymn ludunsasdnszidayantantli
w1 Taneimunezlosnnli uarlandsasnisarumasls
2. durnsuauwdilym iludunsesfiansanauduiusszuinadayai
o VY o QI dl Y o a o a dld o
nvuaWivAsniandsieanisnn Inan1siing el uannie ng ges enn NEEUNIAMUR
diasnnslunisudiloymn

3. dusiiuudilymuazmaieey udundesniivnisanaisnaantd

v
o/

aunsziislAnmay zﬁﬁﬁuﬁmmﬁﬁmiﬁmémqm fuilifuduiiasdiofnfuanuitem
ANAALANNATNNINIAIAAERT

4. %umm@mm@:mummﬁ’ﬂﬁym wazfmen Ineduiifhuinsfiansan
MIVARLNITLIUNNTUATEYNITBIAY AABAAUATIAFDLAIINYNADI WATAINNANIFFNHA

IRIAAAL

36 nagninbdlunsunilywadamans

nsazfuduiitloymaninaaning aniluetwtnazfasiaaniEes

a

aal % a rdJ [~ dll A all o o v a o’tzll 1%
nans luNsuitlymatiaAans suduarasiandiAnylunisudilymaniaAiansnniay
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A Yo A o dl a a c o ZJ/ o = v al v A K
aziaanaansn L iiuniulaniedytlymadinans muuunLsﬂum?@zlmimgmﬂﬂn

o o
1 ¥

o’ ¥ ad 2 O A Y & I~ o
inwenisldnadase iy ieazlfidunugulunisimuiannaiuisalunis

% a c A o = ] % adal ¥ a
LLﬂﬁfyﬂ’]ﬂmmﬁ’IQM? Nuﬂﬂq?ﬁﬂﬁqﬁ@qﬂﬂf]u‘lmL@u‘ﬂﬂ@QﬁeLuﬂ’]?LLﬂ‘]jﬂ&m’]ﬂMMﬁ'\@[ﬂ [l

oA o
1
15991590155l

AZAR Lazgalla (Krulik and Rudnick, 1982: 43) NA1991 NATS kN9

v = Y oA 9 o aa K o ~
LLﬂﬂfyu’]Nu@qﬂu@qﬂ N L@@ﬂiﬂﬂLﬂN’]zﬁ@NﬂUﬁfyﬂq NAYITNUIRNA Lﬁmf]zﬂmﬂ‘]_lﬁfyﬁf]ﬁu\‘]

¥

wsiunatloymanaladled wenannilunsilywienaazanflusesldnananadslunisudlom

a a

sanfuvaneRsasazasnsouiymdulédga %ﬂﬁﬂg@mm:gmumLmu@LLuzﬂaﬁﬁlum@
uAtTagn 1 8 Usznns fasielald

1. Anuuniuugil (Pattern Recognition)
nengiaunay (Working Backwards)

N17LANLLAZRTIA4AL (Guess and Test)

> N

N38519801UN190IAN ABINFAN1INARRY (Simulation or
Experimentation)
5. N1388AIIN (Reduction)
6. NITLANLLAITIENIT (Exhaustive Listing)
7. nsldmssnA1ansiTayNIU (Logical Deduction)
8 mnmmmqwmm@ﬁmﬂ@ (Representing Data)
8.1 n91N (Graph)
8.2 &xN7T (Equation)
8.3 Anaidefizaiin (Algebraic Expression)
8.4 m19714 (Table)
8.5 WNWAH (Chart)

8.6 WHUWNINW (Diagram)

WA (Matlin, 1983: 225 - 229) liiauanagnslunisuitlymiaminaans

| a

1. nsld&yaneal (Symbol) Dawludsnidszansninunnlunnsafreda

dl | dl 1o Y o
unuduwusssud ldudaunndn
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2. nsdausenu (List) ausuilgwnldannsautlasdoyalindu

'
o = o

Fouaneailafiaunsnldnisd@iausanuunulandsuenizdayadiAoyaseiloymn Geinli
anunsnNeamiuanerzaastioyvn lidaauiaa

12

3. N3lEmNseduNUS (Matrices) Wlunnsenaldiiunanisaale s
iagyaraaiioyw Wlaauilymndaududeu

4. nsldna i (Graphs) Rlselaiguiulymldaunsalddydnead
A = A Y o o v o dl Y
WraNMP@aus e visannsldmsnaduius lunsasresaunuanatioym Tnafinisldna
o dll ) vy
feanunsauananIsnaeulnaesiesnelanee

5. nEWAN (Figure) Wunis@aunindsznay iweasanansidnlaly
ynn nadaunnetadauannnisldaumnuinig (Visual Lmagery) Seldszlaamilunnsld
@ v Ay s | o ] a a o
Windayanlaifinginoue uazdeaadngtuuiin lunismdandusouwnuaesiiom

dy = [~ ald 1 %

wananianadaunindusnugdvralasssaunuauidila

F9lunisairedaunuaasiigmduldenananalddiasladluizneangs wee

as 1 Y o i// ¥ ¥ Y as o
11995 anunsa iy wiuld wazunetlymanasesldnanadssannu

2adu wazAn (Wilson and Other, 1993: 6) lilauanada lunsudtlymld
21 NA19 A9t

1. NARELAILAZAZIAdaLl (Guess and Test) WlunnsmnAimavaastiymii

o dl 0 % o A % o d’ Y o I % % o

wuuarAsIaaaLAIRaLNLadgniastannvisald drAaeunladslignsias dianAnau
Tudauldfneungnsieslaaen AampnaainniseaTaniIuu

2. nanaMeawls (Use a Variable) ilunisnnnuasiawl sunisag linsu
' A al dl c 14 I o dl v o dl &
AviTaRantanenn waanAaassauwl el ldAamau lansdanu

3. nadpwgLluuy (Look for Pattern) luniswameulaadaunnain
o/ 1 dl 6 O % v o/ 1 dl 6 O % Z// |
faatinanlantniuuaun i udomngtluuuannsoatinanlandnnuuann i duiuonigly
ANTPIAAAL

4. NA8NN94519918013 (Make a List) Wlun1sunainauinenisadna
snansniluld ifaasarnauninitaulanlandninue

5. nadatlyfdnana (Solve a Simpler Problem) lunnsmatmaulae

nsafatlymnaunn v Telilassafrerastlymiiadnadutlymidn udatindgnnsld

v dl 1% dzl i’/ Y & o a
witleyunassauutivun lduuuanislunismnaipauaasiiyuims
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6. NAIaAIANIN (Draw a Picture) WIWA1291AA NN AWAASANNE NS

¥ ~ o o @ 9 G
restayanlandnvuann i ieiduiuaniglunisunlandiloym
7. NAIBEULNWNNN (Draw a Diagram) 1un171@8uuansasdAnyiive

wansaNdNRusasdayanlandninuann i inadluuuwinialunismaseuaasiigm

F197A1NNATB AN NARTIEE NN WA INAz LA EazIBE A AavLeNINeENANTTANATY

Wity
8. nada NIl MANAaNIIAIY (Use Direct Reasoning) lunnsldivama

a ¥ ] dl 6 o o v @ Qdd‘ P o add‘
Wf«nsmw@g@mmwiwmmummiﬁiuqu AYARLU LL@Z@JﬂLﬂ%ﬂ@ﬂlﬁ%l"ﬁﬁﬂﬂﬂﬂ@ﬂﬁﬂu"]

|

lunsunlandiloym
9. nadp HnaslimeNantsdan (Use Indirect Reasoning) 1unnsmn

Areavaaslandilymiaaldnisfigadiianansdn Anauniailuasusldaunsouanals
= ° o o Aaa A A o
wWagunsmAaauunIsMANANILAAIINANFRUNETANI9MTALATEINNE RS

=
GALYE

drufluiia udrasagdanaunlandnonunlingasiiiuag

10. nadan1sldantiReedanuau (Use Properties of Number) 13301511

Aeaulaeldaanufinaqiuaniifaesdiuousnldden lunisudlantilom
11, nafslandilgyunmaeniu (Solve an Equivalent) iflun1sunainay

Tranisulaaunimasslandilymuiunimassguitiynies Ineiaoununglinlaaull
a ~ V1 ' o &
annipn Waliiasanisnianudnlaiym
asa o v [ (= Ly =
12. naRsdaunau (Work Backward) ilunnsuflandiloymiaafianson

o o A - Y A o Y oy o A ° Ay
anuadnsuzamnnsaigatinailandnuue udanndaunay e Anaundesnig
13. nadswdailunsdl (Use Case) lunnsmainavaasianeiloywd

ARLRANMANIAINNTME R MANENTRl AaNa1sARaLA N nIRldaN Ty

o dl L4
ApaLnlangdsasnig
as 9 2 . [~1 o
14. nadsuAtloyuisaaunis (Use an Equation) tunisumimauinanig

= v ¥ 2 1 g v K o
AennansAufuiugrastayaliegluglraenisminii udsasmnAiney
Wunsmameutaanisldgnem

15. ﬂ@%’%ﬁungm (Look for a Formula)

Y o v A o °
@@mﬂ@ﬂﬂﬂumﬂﬂu@mi@ﬂﬂﬂqﬂumﬂqimuﬂ’]?ﬁ'\lﬂq[ﬂﬂ‘]_l
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16. NAIA5198R1UN1TaIA1a89 (Do a Simulation) Wun1suAnauing

o

c dl 6o 4 Yo dld o ] dl ¥
nInaaaddnsdnunIsaimunlandniuann 1y taeldiannian o gﬂﬁ"N nA[ENU

q

17

Hayafilandtimun

17. Na98MLULAa89 (Use a Mode!) Wlunnsnainavlaenisld
Lmua‘immﬁﬁgﬂéwﬂz’q’wﬁu‘tﬂmﬁﬁwummlﬁ Usznaunisuilandiloym

18. NAREAAINZITALIR LI (Use Dimensional Analysis) L1n153n
Anauinaldnisutlasniianisdnssaznig 8nsaan u’?‘#@‘lwﬁﬂﬂ;mﬁmﬁummﬁm
srepinlsiinesenisiiamefifaaiuaunn

19. nadananuAivaieses (Identify Sub-Goals) WunnsmAneving
naAIRaLAINdutasuInau Laasn lilaA navaaslandilom

20. NAYDMUANEAIINY (Use Coordinate) ilunisuaimavuine 14
NAINNANENAR BN A

21. naasldnganunmg (Use Symmetry) lunisumanaulneldamaniis

a9n19vinuaesdasdasdsunlddaa lunasuilaneilom

wanilan AR uarlinines (Hatfield, Edwards and Bitter, 1993: 50 -
60) ltauegnaas nsudtlymiamiaaians agillaaeil
as Qddy =
1. gmsanugliuy (Look for a Pattern) gnadatariansangliuuaed
douusnlusnauaasauuisadayailinnnew watasdumsalilan
2. gnaapaATEITI batieymneiae (Identify a Sub-Goal) 1WN19919uN Y
% o dl| | A o ::ll v o = dl
witleymunaileymy Amevaesilgndiendrvisefneuvestiouinadnaiuiine wren
4 | 1 dgl % zj/ 1%
wenusudsaranateiutiymdesaaadinuianugiulunisuddymiuls
axl o 9y o ' é’ ¥
3. yneaENNgauna (Work Backward) tleyvnunstleywnanadneau dn
BUAUNATUIANNABBLNTAHATUGATINE
as Y . [~ dl
4. YNFIDATILNUNIN (Draw a Diagram) N19971ALR NN A1 1
nsuitlgyludssanadin azafrsglinanisdnlagieandulunnsudilymn wenaini

oy laildileyumnasaadia Aaauisaldnisnagdiunisuitloyw s ensisuiaoen

q

wazilszlamisanisiufresingauiuisnisduagaaialunisiaswauwnineenis i

RS
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5. N1TANN NTNLAZAN919 (Drawing Pictures, Graphs, and Table)

'
a

X | v o Al < A A @
enadouazdos it Fuunauiunmainilayuifeen vsatoyuiniuuinssss n1san
nw nerluazaneng unisuansdayaideanuauliiniauiu nsvldasliue v
ANAusszndedeya ddeng luiui lunisudtlgmiasldynadsaiiamnsg e 1)

waansaidluldlaianum 2) wasnsaiunansainandlunaziiesna 3) AN ANNUTIZ19dN

1

ayasiaust 2 dayatulil uaz 4) wilaialilaasaanduiug

v
o/ o

6. YNHIBLANUAZATINADY (Guess and Check) luduusnazpIAIABLLAY

Wmanagaansiulifudansasimey fnmsenaseiulsion duselAentsGeus
Aenfuasuithilil Fresdnaeylfunntuudaansalyl

7. mmageudrdeyaifinmesitalal (nsufficient Information) LnsnSadays
Al laiieawernagauaamelyl

8. m@ﬁmiﬂsﬂ@mmﬁmmﬂ (Elimination of Extraneous Data) tleysnina

v 1
o’ o N oA

Ay Ao @ 10 | 1 0 @ A A £
gunidayanananduwazlidaniy dnEausesdadeyadounlisnilueanivanas s

a

e

P > A v o Ay
“ll@ﬁﬂ@uuLLﬂU@ﬁLLVINV]’Q&WEI'TEI']N%‘TH@N@VNMQJmV]iNNﬂQ']NVN']EI

9. ﬁmngmm:ﬁaumums (Developing Formula and Writing
Equations) gmsnaieauasldilszlamilaanisunuauauaslugasinamanay
10 WRBLABANAIE97Y (Flow Charging) N9llEulNu)Ranesuazaae
IHiunszuaunIsasnsuitiwl asunugRateiuvsadsniludlassiuang
= 3’/ dl ¥ o a dl ' dl ¥ J dl
PeazigsATreeluney NeesAliunnsnnRaulasieseInsieunaz liuflatlogm

=

11, gnsasnisiarsunsaimdrandnvisautiaduiloymieian (Simplifying

1
cal o Y

the Problem) tilunnsiansananiunisaindudenlae Fuiarsanainnsdiitaqaasiiom
2’/ ' A 1 [~ dl o o Y ¥ S
dunewisausilgymeaniudougiesnsyiuanududauasuaziitloymainnsdidnes
o » o a o Y v A o D
Wuneuudiww At 1duitlymnniuuals

12. gmsaswasnsainilulllel (Account for All Possibilities) 6351
o a L7201 dl o o a | ?.’, ) =l
WniFauazldneuiaznsmuainey dnFaueaaziasanuiiluldluiomes Inatdun@ay
Wusenisvireairenss wnzduiutlymndanuauanudulydlldunndn

13, wanuyunasresiioynn (Change Your Point of View) flayuiiing

I 1
a aaA

tywsasnisliaandeniiag lulavieafauAnuuuma AsiuassasuesanIn

o‘zj/ ¥ s ]
A0NUNIIUAAT LA
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w5l WazAnLY (Reys and other, 2004: 124 - 130) lAt@uanai on kb bunsud

Tandilymadinaransly 10 Uszns As

1. dfiFnisieesnlanilaym (Act It Out) ilunadsnunsauliduda
Auanrunisniaasiandiloyun uaztinGouldFauidsnisuitlymainaniunisniiy

2. WA niFawnun N (Make a Drawing or Diagram) {unnsi@isnIn

= v dl L 4

WranHuNNaedeyan NN tandn a1l

3. Auwgtliuy (Look for a Pattern) tilunisldunugtaesaiuaunse
starwitandnavualidaslunisudlandilomn

1% | [ % = 3

4. @¥19A1919 (Construct a Table) tflunsdnsziliauaasdayaluguuy
ms1ataeliguilanddoynneadiuwonislunisuilandiloymnasiuuuamielunisud
Taneliloym s

5. awunynnsadndlulille (Identify All Possibilities) nadsisinldsaniu

aa v 9] o Yo Yo o 6 [~ Y v

NATBAF9A1919 wazAuuLugl Ml GeuiinAnavaeslandilywiuaslslaiig

6. WALAATIAAaU (Guess and Check) LHUNNTANAANAIFALILAL

o dl Y v % QI/ 1 o dl 9 % = 1 k%

peragauAnaL iy Juitlgazduladiaineunldainnisiagneesvsely azsias
praaaauAIfaudIullautaulaniandnruuaviald

7. vnflaunay (Work Backward) ifunisunainauinafiaisanaindasya

Y dl 6 O U 1 o AQ‘I s

gavnenlandnnuuana i deslunisvnatmeuntandau

8. Wawdudszlam (Write an Open Sentence) WlunsEnunANENTUS

¥ o dl a o A o dl o

wedeyatulsclanAnnin GesidnwuzmianaInig WaldlunismnAiney

9. uAtloymndrandvratlymnadieiu (Solve a Simpler or Similar
Problem) wlunisinuuatlymaunn wdnfidneaieidienda virananaiu Inafilnseaiig

A a v o aal dl 173 6 dl 1 1 = ¥ o/ 9/ 6

aastlgyrmiiaudn waanaaniei ifuilandilymndrandvizaadraduliudTandiloyun
LA

10 wanuamjanunaaesiloyun (Change Your Point of View) Lilunnsud

Tandilymnazman inlildanauaastandiloym

AZATNA LAZINAAR (Cruikshank and Sheffield, 2000: 105 - 120) 14

Lauauuznadan i lwnsuilandilymatinaansagylé 5 Usznis Astl
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1. WWAZAZ99ADY (Guess and Check) HUATIANAADLLATATIAEDL
SeulresilyuiFen aulfidunasnsiananedesiudeulaoym

2. Aungduuy (Look for a Pattern) Amsuunatleymnguiitleymisasdumn
wungtluntsmAnney enaudlusana Sruawisegilnm deansuuugyIEudafin U4l
mmf’fﬂmuﬂﬂiﬁdmLmzmm?qﬁlﬁu

3. @519918N013 (Make a Systematic List) 11135 ldwyniianisaivzann
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AN919N 19 A1ANENNGTE (p) ANBIRIARNLLN (1) TRILLLNARDLTAAITNAINITD LY

1
o =

nsuAtly v AAAART AT

q

1 9711491 30 18

fiadi D r fad D r
1 0.71 0.76 16 0.71 0.43
2 0.79 0.58 17 0.78 0.70
3 0.78 0.64 18 0.71 0.94
4 0.71 0.54 19 0.73 0.88
5 0.45 0.70 20 0.73 0.71
6 0.40 0.96 21 0.25 0.23
7 0.76 0.76 22 0.71 0.88
8 0.45 0.76 23 0.55 0.70
9 0.38 0.94 24 0.65 0.69
10 0.73 0.84 25 0.69 0.70
11 0.66 0.84 26 0.71 0.45
12 0.68 0.23 27 0.66 0.82
13 0.61 0.76 28 0.78 0.70
14 0.61 0.35 29 0.50 0.94
15 0.43 0.60 30 0.58 0.76
FnAATEsTaRt  0.94
ANANNNENNNNE (p) 0.25-0.79
ANBIWIRAIMUN () 0.23-0.96
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Vil AU | [MUIU | /U
AU | Teseudl | Tasay
TEnaaas | Aldase
SAsdIU SRR LRI UTRIS LI 5 2 1
WAL AU {2 1)
Andou 3 3 2
(da 2-3)
fpaay 4 3 2
(4@ 4-5)
79U 12 8 5

AN9199 21 ANANENNEIE () AYBIUNIARIWUN (1) TRILLLNARALTAAINNAINNTO Y

nsuitleymAtRAAaS 4a7 2 AU 5 48

o D r
1 0.57 0.66
2 0.56 0.67
3 0.55 0.64
4 0.55 0.67
5 0.52 0.54

AANNTETeRlL  0.92
ANANNNENNdNE (p)  0.52-0.57

ANBNWIRAWEN (1) 0.54-0.67
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A9af 24 AAduEnndne (p) A1BIUIARLIN (1) m@mmum@@ui@m@ﬁuqmﬁr
mqm@ﬁéﬂumﬁmmmﬁmﬁ 1 1Ay ﬂgmﬁ 2 (A117%) A1uUTAAY 30 48
—y 2
%ﬂﬁ o) r 51@17{ o] r
1 0.46 0.66 1 0.45 0.62
2 0.66 0.94 2 0.68 0.91
3 0.66 0.83 3 0.66 0.81
4 0.58 0.80 4 0.58 0.81
5 0.70 0.94 ) 0.71 0.94
6 0.58 0.94 6 0.56 0.95
7 0.21 0.36 7 0.21 0.40
8 0.40 0.58 8 0.39 0.59
9 0.63 0.94 9 0.63 0.92
10 0.20 0.35 10 0.23 0.41
11 0.66 0.96 11 0.66 0.94
12 0.63 0.90 12 0.65 0.91
13 0.60 0.80 I8! 0.60 0.82
14 0.68 0.83 14 0.61 0.82
15 0.63 0.70 s 0.61 0.70
16 0.58 0.94 16 0.55 0.90
17 0.60 0.81 17 0.63 0.82
18 0.55 0.70 18 0.52 0.73
19 0.68 0.88 19 0.63 0.87
20 0.61 0.54 20 0.61 0.52
21 0.40 0.88 21 0.58 0.88
22 0.55 0.84 22 0.54 0.86
23 0.66 0.69 23 0.66 0.68
24 0.69 0.94 24 0.68 0.92
25 0.63 0.88 25 0.61 0.89
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(i)
107 1 a7
dai D r dai D r
26 0.67 0.88 26 0.65 0.89
27 0.68 0.94 27 0.67 0.92
28 0.56 0.88 28 0.72 0.87
29 0.58 0.68 29 0.58 0.68
30 0.58 0.62 30 0.56 0.66

Lmuwmmfaué”mm@ﬁquﬁmqmiﬁwﬂﬁmmmﬁf‘qm‘ﬁ 1
AAALTIEN 0.93

ANANNNENNNNE (p)  0.20 - 0.70

ANBNUNAANLUN () 0.35- 0.96
Lmummuimm@ﬁqu%(mqmsﬁﬂumﬁmmamérﬂ;mﬁ' 2
AnARAILTIEN 0.91

ANANENNENY (p)  0.21-0.72

ANBIWNAAWEN () 0.40-0.95
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