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ABSTRACT

The objectives of the research were 1) to compare the mathematics problem-solving skills
before and after using the DAPIC problem-solving learning management with KWDL techniques for students, 2)
to compare critical thinking skills before and after using DAPIC problem-solving learning management with
KWDL techniques for students. The samples was 32 ninth-grade students enrolling in the first semester of the
academic year 2022 at Yanghom Wittayakhom School, Khuntan District, Chiang Rai. The research instruments
were 1) The DAPIC problem-solving learning management with KWDL techniques for teaching linear inequality
with one variable 2) the mathematics problem-solving skills test about linear inequality with one variable,
including 3 subjective test items 3) the critical thinking skills test about linear inequality with one variable, 15
items, including 9 objective test items of four multiple choices and 6 subjective test items. The data were
analyzed by mean, standard deviation and T-test for dependent. The results were as follows: 1) The
mathematics problem-solving skills of grade ninth students after studying the DAPIC problem-solving learning
management with KWDL techniques were higher than before the instruction and were statistically significant at
the 0.5 level. Also, gathering data was an element of mathematics problem-solving skills with the highest level
was understanding the problems. 2) Critical thinking skills of grade ninth students after studying the DAPIC
problem-solving learning management with KWDL techniques were higher than before the instruction and were
statistically significant at the 0.5 level. In addition, gathering data was an element of critical thinking skills at the

highest level.
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Alagannsastureyauazidenfafidwunlulywvde wazdamamnaunarialy
Fap19nsaUAQHEINISILTEANARIINHAVED AR LT LALANTATITATAB TR
Tunnsunilaym
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1.2) fiauam1d (Dependent Variable) A HATIAReINNNTNARDY
Fanaslisnisdunariadnnanasdinieme 4 iefureyall uazasiAeuuasly
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5. Plan L1N19AATIEAUAZIAHDAB AL T Y MITIAHI AN ULAZITILHY
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Plan «iunnsg Plan Tudwdid Plan iwnns  Plan 279ununis  Plan wiunng Plan wiunng
P 1 v l r's L4
AATIZNURS AMFNWIABN  WIRDA unifeynnagng AATIENURE AATIENURE
LRUAATNIS Tnsundoymy msnzanty dinddudumen  euedtnng INUHHUNG
wnileynif Fanunafionig naundeymn wnileynni wnifeyniaeng
AN RNUAS ABNLULNNG LRSI ANTZANUAS uigdnsy
FTIUNH NAaBie NIANANIN TN IUADY
ANRNNTT F99988U ANRANNTG
dad 4
UHINTATIgAT
wWinllla Wiunns
FT9UAY
ANANNTG
wnifoyma
Implement Implement Sips Implement Implement Sip Implement G Implement Gy
Wunsdusms n1sUfdfas Wi nsUfifienn nnedue naUfiRanw
o A | A ¥ A s A o o A ¥
FUANNIGT  wwsfianaln Arelamn WHITI Ffiunns WHHTI99 e 9%
Tdgiaes  fiusausan UfiR ween ol UHIR waswis  TnAneeu
> 2 o . v, 4 . v 4 v
UWAHNS 2DYAUAY 98NS U5u aularinaud ﬂiuﬁ‘gﬁw AignAs Waex
AiiunIsua: AlATTnaeya urlnidian 9NABY LNV T VR ST T TS
PR Tt ol aunafiuseuy NN ifiAan
unlnszuln ATHUHY ANTZEN
I S dsv
fArela waaums NINTU
AnnsUsulasu

wHnET
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Meier, Hovde Center for BUNS I5NNR Fiyieisd AsFILATIEN
and Meier Mathematics, HANBS Yy snun AU asmilsznay
(1996) Science, and (2553) (2561) (2562) ABIUHIAR
Technology DAPIC 289
(1998) g?‘r‘;é’su

Communicatio

Communicate

Communicate

Communicate

Communication

Communicate

n iunnsiona  unnei Wunsima dwasnms unistiese dunnsiwe
971113 NAGWSTTR 9INN13 AR WR9INNTT 97NN"13
FUAUNI9H 91ANTUUR ANAUNTTHN ﬁqwan;uqﬂ‘gﬂ FIANNTT URY  ANNNS
AR UAE  AITHWKNNT Wi aq)  wesbiaueln  Aeans nagUuay
Apans AAsnen uazdeans waulpdimany  uanildsy siauatn
uaniLAg ajuaz %@@WT%@LLMU *ﬂy@ﬂ?ﬂ‘m’%ﬂ ;;ﬁufmy%/u
HAGWETI (71 diaus 2BIN1TLTEU HARNEFINTL namlnely
onrTurau w T Wuanednuel  au FRIBTINGLN
e A fNHT Y3819 n191deu
Taquuuy WATIBITH

209N154 881
=
ERI

FTENTH

9INN1TRIATIZNBIALUTLNBULBIUNIAA DAPIC 919aw aunsaaqin
5 ayAlaenay Ful
1. Define innnsvinaamenladymiuazsrylTaym mdaudae Tnaezaes

sryAsiTapauua ATy ivuain

2. Assess iun1sszyrayansaausiinaslyunisundymni Fepneazaneann

v v s
NISANYIANAINIZDUSTAUNITDIAN

(%
[

3. Plan unnsAimssnuazansunnnisundoyinagnadudndudunen

1 2 v A
=

4. Implement Liun13UURA IHURUTA1E aulnrinauignaes napus.

U

VsutlgawmIniiaanumsnzassiniu

5. Communicate tnnngsnasann1sAfinnsunaguasinans nydulnsy

V]‘j’]UTﬂY:IT%gﬂLLUU%@Qﬂ’]‘iL@ﬁIH
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5. wquﬁmsf%ﬂugﬁaﬂ'umguumﬁﬂ DAPIC

WA DAPIC 1 nezuanntsuntymnendinmans ndugen faans
danen unnsunTaymludnudunesinmndidudunousisnsaduidnlafla ey
unlympasRansanaadnenzrastaymunalym Sudde laagunguinnsEoug
AfangndumAn DAPIC Fsfl

wquﬁnqsl,‘%ﬂugn@éu Gestalt (Gestalt Theory)

NqEIN1TIELUINaN Gestalt (1150 WAKA, 2561 111 3-5, Aoaawulan)
nedsanlilasmaenssi niaunass uanlng Christian von Ehrenfels (A.f1. 1859-1932)
sinUrgrentnasieden (Austion) 8995 1unguRNIa AN Ein19E8usa09 David
Hume, Johann Wolfgang von Goethe, Immanuel Kant, David Hartley, and Ernst Mach and
Max Wertheimer (iugsis#engugnisi3enuginanfian Gestalt §9iuu n1sAnu1dnuaz
ANBY (Mind and Brain)

NANNISVBINTANENGHHNITEUsNaN Gestalt Ap Anuazanasdl As
usensan (Holistic) wazdaann@anlesiu inasinanauanfty fe Max Wertheimer,
Wolfgang Kholer, Kurt Koffka LLmﬁm‘r’ﬁﬁfyquwﬁﬁ An ﬂﬂﬁL%ﬂ%%ﬁﬁéﬂNLﬁﬂ@ﬁﬂﬁ«%
A4 9 N19EENTIRIARaINNTT BN IunNTIN naufieziBanganazidun NquRnIg
Buugnau Gestolt fanszdndnyiona Ul

1. yanaEeugasiiinadnsan (Totdity) newfiavdeng aaulsznavtes o
Fflanndenlaeiuadiiinesasonesnaiiuszun (System) Aamsdunada (Dynamic)

28 mﬂ%wglﬁuﬂﬁxmumﬁmqm'mﬁm (Thinking Process) ?me}muqﬂm
‘1.;mmw:L%ﬂugfhyﬁGiymef%ﬂi:uqumﬁﬁméﬁwmmﬂma B N1TARALATIZN N5AR
FuAg19 MIRnaaewsan nrsundymn iues

5. Areideugindula 2 Anuoiz Ao 1. N19505 (Perception) nHT8
mslrlszamaniasy Ausuanillgnazuaunisin Tnganosidednavdanlosie
Tn3ugiy Usraun1aniAsuainssifnaias LU Adenauanesaen (asusii
2. nnandladin (insight) naned ﬂ’]’ﬁL%ilufgﬁLﬁﬂ%u BTN FHIINNITRIITHN
AN TR UAENG DTG

4. N9N19509 NuPn19Eeusnau Gestalt SAUgIULUIAAMAN A yAAR
qzugaeiiiiiuasasan (whole) Tafinanaautlsznavsas o (Parts) Tntand ngnnssuga

159079 o A
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4.1 NHNITFUFAINIINULALAINEDY (Law of Ragnanz) iTungiisvyan
yanaaziugasfiiuaousannenuaideiugdiiduaauses
4.2 NYANNAREARITTW (Law of Similarity) WungAssyIyAraardLgad
v d|d v = o 1 1 - o
FiRAEAae AR TungNFaaiY
4.3 NHUAIAIINANY TN (Law of Closure) Liungiiasysn uaaaa1x1se
FugRaee19n9 7 {n unnRes maiiues luanysod nduszaun1sod Winfiiesne
4.4 ngunIAaNInALAEN (Law of Proximity) tiungiiszyanyanaezsigas
v zdld v A oA 1 1 - o
ifiaonlnafesiuandndadeni
4.5 NGUINAHABLEEY (Law of Continuity) \iung7isryayAnaarsUgAS
zild ! Aﬂl LA o o A ¥ L
fifpnuaiiiesiu Wiud iy Smgnasennasrii
5. NMAEEWIUULUEITIW (Insight Learning) Kohler tavinnns inaseng@ingss
e ¥ a ¥ % X dla dy Id 4‘ 2 a 2 dl ° ¥
n13BemgreeAs Ingnwnanallussasnnsiidaaenluts iigracinaauanfiazily
Al iassnanssnfinla
Kohler #31n19MAaseHaT RUAAN19EENauUUNEaiu (Insight) Faidunns
aunLABNsundgyrla i arnnisnesnwsaneeslym TansyuaunisAeiiasz
AgunToyyn N15deNley N1TAUANINITHAANS Aeauifnn
Max Wertheimer Tnazy {991 n1sunieynnzasyananu vinla 2 35 fe
1) A13unJey UL Productive thinking tkn1sunileymilaely n1sndadin waz 2) N9

v v 1% P b
LLﬂﬂ/iyVi’WLLU‘LI Reproductive thinking LﬁuﬂWiLLﬂﬂ/iy‘VT’] Tﬂﬂ?ﬁﬂ‘j‘ZNUﬂ’]‘jmmt’rJLL’NZCWQ’]NE

1 1 2

A A & A & A & S
ey asndaiuiniulned 3 dunen (aun

1. ﬂ’]ﬁﬂﬁqﬂ?‘ﬁﬂ%ﬂﬁﬂ YN MARN3aaN8991991NANNAR (Leap in Thinking)

2. N19AANTZUINNTITNN FNBIUANEMUEUTZHIaNE (Mental Processing)
A ngaNaasTynd

3 AAANTAUNUATNITUNT Y M UUNUTIULBINANARINUNFATITHAN
(Normal Reasoning)

wquﬁﬁmuﬁﬂWSWﬁaﬂaﬁiyiyﬁ (Intellectual Development Theory)

N EIRMUINITNNERTYYT (M50 Aana, 2561 W 11-12, Fepawulan)
Wau12ulag Jean William Fritz Piaget (A.#1.1896-1980) 5INAAANE121963ALEBILAWA

. P y o= a ¥ PN A av o o Ao ¥ a

Piaget HANEBINAN YNAMTANINIBNAHU A NANSAURILIARBNUATETINYG

ARBALIAT LAENTT a9ilenTeyin (Active) 1199MT2 UL (Organization) WAN1TUSUHA
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(%3

(Adaptation) TnaanAaasiuRInanasnssuda tagn1sgady (Assimilation) uas

!
= a

A15U50UA9 (Accommodation) AUAAAIMNANAR (Equip Valium) LBIAAAINNANAAULAT
N13EENgANARYN Ben13gady NTUTLLAY LazANNENAR HanTzanAty Aedl
o o YY ~ &, 1 1% < 9,

nnsgadu iunissusreyansalsraunisailnuneesyana uaaifiulaly
Trsemserasa@ilysyn (Cognitive Schemas)

nsUsuuas Wnnsdenlaslsrauniant sty Ussaunisoifiniieyin
AHEN 9Lz aUnNS s (RS

ATHANAR unaannnisUsuuaslssaunisminay Ussaunisoifsien
¥ o Y A y o ¥ < = @ a = ¥ o o Y
aaeinlavsnidenlasiulndanniauangafasfinnis Bangamuuniesnauiuan
Usuupanandaluannafazluinniatowg

ANYNY SAUNDIAT (2556 U1 23-24, Faanlan) Na1991 WeLEes Lug
TUAAUIBINITRMUINITN T ATy yuazaanAnaanidn 3 44 Ae Tudl 1
Sensory-Motor operation, 2) Concrete Thinking operations, 3) Formal operation

471 1 Sensory-Motor operation LuIURMUINITN9ERT Ty EYIUAZAINAR
neAnazya aneuusnifinauiis 2 990 aflaymvdenuAnesuaasannuglvaens
o a Adl ' v o ¥ ‘5’ a o/ aaa ¥ ¥ d;
naein uazwgRnsaniines o aduFuganIn wasidnyosduliiseaseniosaand
g

Vv

& A aaa ¥ = a o o/ Y N ¥ 3 A o/
Lﬂﬂ?xlﬂ{]ﬂiil'{[m@ﬂ‘]_l ‘ViﬁﬂﬂgﬂﬂWHﬁﬂUﬁﬂLm@ﬂﬂNLﬁ‘lﬂ?‘l&i:ﬁ ZCH”VZ?’N%T@LQW’]ZQ@]Q

1_1' Vv 1 ;j Vv o - 1 3 1 d ﬁ 1 o [ 7 | ~ gj
NANARIYTNTIHRU mmmmqmmmL@uuufﬂmmmﬂﬂ%fmum LW’i’WTNg’NN‘ﬂﬂQu
wilpsdulndudndn svaenils WnezasaifinanuAnsauapnuesingianedian
2 a A A XL o o Y i g a
?Juﬂ’l’mﬂﬂ’ﬁ')i_lil@ﬂ‘iflLﬂﬂ“ﬂ‘l&@ﬁﬂﬂ’]ﬂLﬁuﬂfy@mﬂmﬁiﬂ@nLLVIHW@ZLﬁMWHﬁ’Mﬁ@Gﬂ’]’INﬂW
FIUYDAVBIRIVBINONT 1IRT Lﬁumu

< A s . ' = & I !

2% 2 Concrete Thinking operations #3488 2 3 11 1 Tduduuseanidu

3 A9 AB

1 1
A & a A

1. Preconceptual phase 8¢ 2-4 J useuiifiniduiiauainisalunisly

| I v 1
a a o/

aEuaziaanlaaEREtes Ay AN oTaL T STl AEnT BT UABIN TN LN
araan AU gy 209iau [ lunanifaadu Meflinasfinganninnisfugaasdiaied
Hasarnidnnaaiuluwiidanand nuaeesiuianegiiuszdn uwazligmasannla
Tuussifud 4 Taias

2. Intuitive phase 818 4-7 T IANFRmHINIT9ERTTY Y IUaTANARTIAY

ag T3z Preconceptual Phase AN lnanunanlamanafiunadsinnissindulatuag iy
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mssuginalnguainazpauanesiouanasnpenszinsasn HnayErAsuLUY
a K¢ ' ¥ dl A a

weAnssneey iy nwdunsedieuunisdia

3. Concrete operations 81 7 — 11 3 1AnTWiail #1:1908919NGININ UaTAS
o unsugnuezAraseaniusaany WnEudanainisalunisingeunay
wazianuinlaluEesamarataramtsai lawFsuiisuisls srgsnammnnnanla
DUNFHYTO

947 3 Formal operation 8¢ 11 §8%(U A nAAuLULAN 7 9zAugARIAN

a P . ¥ ~ Y & a '
arunsnAnnImanananmiita llainfiwanasnfiwilszauln Wnainisafnagg
ngnransan1snfeaanfguamngeiiln aaunalafiarAnfiansnnfefiuis
WINESIH HAnndinaiasineseidsngiuludrdgmanuasAntsdeiidululn
= ¥ 4 a o a = s

WITUIS WNiNT (2561) lnagl nguvmuinismafivygyirzeaiaies
(Piaget, 1962) BuLaRmLINITNNaFUysy1aanidn 4 94 A9l

1 UM UINTTIATUUTEFINA NN S (Sensorimotor operation) W3 N LA A
aufly 2 2auielenEden19nane 2 Juaneesddn afTygIuazANNAnIaILAN
uapsennlagnisnssinfndausanimuanasnlngnisnszyin uaznsnssindinnis
5uslnanuedenrsudndalaanss WngdnnnslaUszamandants o ww Uin 9 a0
srpzfiAnanunsayauazlinwvEedgyanumae o [n Winfnisnssiuaznansnsin
Arnilalanaeedain nranseinasausnandnll Tretiadey aeldidunisnszyingi
aunnuazsinlUpindsraunisod wdufuueszernisesy iy Inessaziden 6

& =
ARABDU AR

[ 1
aaa o/

1.1 4uUfASaazn e (Reflexive phose) AouAwaniinaudie 11Aau
wofnssnfiuansaanidunisinienbinfiduazig g Tnefad iwn nnsya n1slaanan
mafawnsaaenng iungAnsaufiiatnulnednludi® Tufaetunnsdeng

1.2 fuimnnadaasafoumanasdszaunisoiiiasa (Pimary circulor
reaction) 8¢ 1-4 1fau iiungAnssaiadaulnadn ¢ uazene ¢ Tneifade auls
Aouanaen 1y vdumasdandadlalin wega dn ax e

1.3 duimnedeanaienialasiiqaamane (Secondary dircular reaction)
dudiimmnnisadasndaulnesnsfiqaamang Euaty 4 Woueds 1 Heu

1.4 TuWmuIn15U 52812898589 (Coordination of secondary reaction)

18] 9-12 1fian azuanIwgAnssnfifqaaviang Ae folayinlulniadey
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|
a

15 %guﬁwmm‘smwﬁm%ﬁuLmuamﬁmmgﬂ (Tertiary circular reaction)
ﬁ’wmmﬁmwﬁﬁémmemﬁmmgﬂ (Trial ond error) wazEnfnauaulanaza
Wqﬁﬂﬁﬁusfmi T

1.6 ﬁguﬁwuﬂﬂ’]‘iiﬂ‘idﬂ‘;wﬂﬁﬁiyfy’lLfl'y'rNGTu (Invention of new means
through internal mental coordination) 81 18 Weniull Wndeiiannisadndsnisina o
Felumedindaneinnnneulnes BuuansnaEnamn sty iuasEaunloymid

Aullszauln

v !
[ P

2. TUPFENFMTUANARTIRMANA (Pre operation thought) B1gL5EH1M

& a

2-7 pnuuiuiuiifniEnidens mayauazn1aelaRamaNg NN AeAaNamaIe @
BausRenng o Taan szaziifndoluaunsalaaflyailrasnadind wiEuimunis
NN9IAMHFANENTT WRZAINMHNEYDIR YA NED! AananlEnTeIUBnTaReng 1 Tiag
soufaluaAgrasdiudinlazs1iula Taduiivasnindonslanuazfanasnlng
Tyazaunisoinienan Ao Aauainisalunistgniuadiniuds ya wilauazdn
ANNEINIEIN ARSI RTUTUATUATINE n15AR natRKa NMsTEnTE 119390
AnsauLan(Conceptualization) 390 ARWULIERNTIIAMHANIUS (Relation) 35N ULINUEN
Spdndumsaany sziuuseanuu 2 du fe
2.1 funtaimuinawinanaAnsauesauuuTEmAna (Preconception
thought phase) 81 2-4 4 SrusANENEINNT0 ENNE TR NANIE B A AN H Ol
unEaniuniafuaeifsafusues msnfnddnsudamueaiuguinan
(Egocentric) #avpananiauazadusaninan iindeflaauiauanyd aomdn aax
e larendndefituagiunnssugiduaaning uaunsalunema
2.2 SuimuinatnaifinaaAnsuananslamARa (Intitive thought
phase) 81y 4-7 1 A nARTBAnRANATY untiaantudnEoiznnsSuIHINNIIAIN

w1la a1utsaRAW3eULey (Comparative thinking AnuenRsesniawniaslyasls 7 7

A v 1
o/

LﬁﬂL?T’]T@T(;ﬂﬂﬂﬂuwmwgwmu (Classification or categorization) uaz3dnAnGox e
ANENTIS(Assodiative thinking) Tasnnuazgnansdaduiniantaasnianasaniniiu
mqﬁ’mq@fmﬁmiﬁﬁfﬂémﬂ TﬁmL?jj”lsf@L%mﬂ%:mm((:onservotion of quantity) Lfll@’m%]‘
Uszand 5 991 13893m3n (Conservation of weight) Liaa1gUsEn104 6 991 WATEDY

U314 (Conservation of volume) Lﬁﬂmaﬂ’ixmm 7 29U
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5. 1un"5AnDE19T MANALBIU539M (Concrete operation) 81 7-11 1 1fin
WA W AIHATHNTON N AE AR LA NS Ry dnEoidndunite TneTaniuuazAnaas
AHUBIA LA (Number symbols) 818190 lanasAna e 9l mana 39nuniTena
(Operation) fiudsnng 7 Tilugussanla SaansmnantunisAagenndu (Reversibiity)
famansnsanasinglad 2 Anso Ty swisoAndeaunauazsiminde
wnauazlanioilingay o duilangandeu e Sanunsiiersendasngsuiey
At vdeAnbdngdnTanenlunisdnninuazfsuannuAndi

4. dun1sAnasefimgua (Formal operation) ang 11-15 © duflifin
qzfiimnniaaranEguazAnIlefisTiuggn fAas0AnoseTiRHATT
ﬂiymnﬂ%ﬁmL‘%Nﬁmwﬁmmmﬁmﬁ fEnsaAmIRRaKanmTinanteyaiifes

annsAnEAItumqEdRmnnmsaRtygeaiens aaulannds
97 AaesiEanin ynamAasinsaniia il AuRUs TURILIAABNLALETINYNA
paaaiaan Tagn1s asdlanszyin nsdnssuy wazniadsus asansasiuRunnaay
souda Ten19gadl LaEn19U5LLAIARAMEANAR IBLARANNANAALAY N3
Buuzauiniu 89n199AFU N1FUSULAY UATAIMEANAR TABLUSRAUINITNI
afvyyrmnengeenid 4 14 AD TUTNUINITATNU ST EMANAT TpS ey
mwﬁmﬁﬁmam %uﬂ’]iﬁﬂﬂillwﬁLMGJN@L%QEUTJ‘EN LLN%%‘LAﬂ’]iﬁ@ﬂﬁ’NﬁLMG}N@

‘Vli]islf]ﬂ”lil,%ﬂug@f-j’mﬁﬂ')’m‘vi&l’lf-_l (A Theory of Meaningful Verbal
Learning)

NauFnIaFusasfnNamany (Ausubel, 1963 9989t AR wanndl,
2555) Wanaulae David Paul Ausubel (.71.1918-2008) $inanAngne1einaii ind
ANEE Ma3engin g axfanmneneyiEannaisnsadenlssiuaiine g
unew o aragla g aunsadaniadengmauiAnta uanaslAsnisnmanzandy
Fenmaeafinunazan WnunasasasnsaBenginfetannamens

Ausubel wu9ABn"5Eeugaaniiy 4 dnuoe Taun 1) n1adeuslag n1ssy
ﬂgj@ﬁﬂ@ﬂé"lﬁﬁﬂ')’mﬁu’m (Meaningful Reception Learning) 2) mﬂ%ﬂu‘g wuunassilaely
31UANAHAE (Rote Reception Learning) 3) ANTIEEHTULL AUNLOHIITATHNNAE
(Meaningful Discovery Learning) Way 4) ﬂfm%ﬂufg WUUARNUDES M AN N

(Rote Discovery Learning)
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Ausubel TpananATyfunigBeng Ae monexndunisBowg aaedsniasy
a1 viaAsn1sAuNUAsNRIRaamstneEey Felifady 3 Uszns aun
1. Wavanssfiden (Materials) FaiuRefifanaminng aanen wioua

T P A
NAREARNAUANILAEIREUININDY

'
a =

Vv r'd ! 1 Vv o 1 1 Vv 1 Q|
2. yiewuflUszauntsol MAaresiuAdiGeu vas ninosdenloediefiiBaw

fUAINNFYFEUTEAUNITDLANTI AR ARITY

1 v
=%

3. aanagleayEeniunisfiasdanlesRefiZaudunainguas
UseaUNI9 AN DIAILEY
wan9INdl Ausubel TASILWNNITATNAMNANIYBIN15EENS DBNLTH 3

AZn19s9na Ui

2
= =

1. N3HIINAMHINIBIBINTTEEUT MAn B s T Bewduyiusey ey

Y

o

nM3BangaNN19Re n1ag n13ew w2 dszian fe 1) n1s@enloedefiBauiy
o = ° A a 4 ¥ a 4 o o ¢ L A a g

NANATNIBNYAUNTALIFTEUTHIUATUAY 2) NIFUATIEN ATHANAUTVDIRITIZEU]
MufuAeiAgBeuuIuan

2. N19ATWAHINIEIBINT B8N IADNITBYNIN ALATIZN TANQNAT
=3 K ' o/ s = a ‘il ¥ : H H
Bang MHAHANIN N YEBAHARIIUYBATININYINNAT (Superordinate Learning)
VEBNITRIATIZN Sub concept WAINFUBWEY (Generalization) [1/g Main concept

3. N1IEINAINNNIYDINNSIBE N lnen13ARANA21IH MaInnaie
(Combinatorial learning) 14 N13AAALATIEN nMsAREaNles n1sRaATIn ke

Advance organizer #3813 WAITUwuInun Wwaiesiiadi Ausubel AnANTN
WailunagnsnisdnnisiBausiiaausadnniagin (Cognitive instructional strategy) ¥nin
& o)., v, v g v o
Han a5 I WAAR AN ISR B EUNINTN HIEEUTARNTNIIHLAE AT TN ANE2D9
& dg tod X4 gl A ' o v ¥
GemansriiEeunanileziEuEaw 8nvie melunis@enlasaangaiuaangidiniy
FieTl waNaINs waINIT AR UuKvNd Salunnnnain1snaueniIngas (Overview)
209UnEew waun1sdnssuuaNAnasyiBafeafuaNAn srusanfiaviEauan

! GE [ A A v v o o 1
HAIULALN LLN?LLW@ZNQ%NV’IQ"INLﬂﬂﬂﬂﬂﬁﬂﬂwuﬁﬂuﬂﬁl"lﬁf‘j
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sUlLUEEIns AT UuM FAansan 3 dupeu dnaluil
1, dunsiiaun i
1.1 diaupqatLlsasAnaideng
1.2 viaupdorilunaminuasum S
1.3 nazaulnyEeudeslacligaugfin
2. Sunnaidenlsmugnduaaagiiy
2.1 snaneiamaasuaianssunngEaug
2.2 dpszunlassasennns nananfunaagiiy
5. Sumseaaanudsiniilnssasenansg
3.1 gimqm'ﬁmwfﬁmﬁﬂémﬁmzﬂﬂﬁ?ﬁuﬂmuﬂ’mﬁ
5.2 WyEenAinszndanm uasagUailaEaug
wqﬂf]ﬂﬂuﬂm%’ﬂﬁaﬂ(ﬁ; (Constructivism Theory)

AN laNNYRT (2556, Fpasulan) aguifigaiunguinguiaeuansninas

o

nauiiiandusingiudidgunisaseniingresyEen fs nougaouansadian
(Constructivist Theory) tungufifiannrenisasnsnanszasidony F901R919041970
FANENN “Construct” uilaan “aa19” TneTufifinanefeniasansnainglney @i
nufaenansaian @3e9n n1aideus nieniasaaang idunszuauniaiifagy
aneTuvasyiden TnefiyBaumiuyaansnnng lnsnnsinlszauniaoisdeasiing il
Auammandamaaunaai insunndonlasiu aaugaanainlafifegiaan uiaan
i panuinTewssanieas w3e Banan Taseasnannalaymn (Cognitive structure) Was
fidenan afisn (Schema) GwrinAe Aong Gspref tniufesnisandiansaumenn
wriumazdaznounie Tasfunazyprminlssaunisonin vidanisgasen ladnd
auasfiunnau anaaaiuntingamealeiifiaamunsresnueafsad Ay q
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971 1K (What we Know : 151502 (5) siilangusntiyBawnsiuiieslsun
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471 2 W (What we Want to know : 191989n19582(5) KiEeumasilang
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Wnlgnadnefinaenis

Uil 4 L (What we Learned : 1311381438%09) niigussyrnouuasagUae
Wd v
TniBawg
2. AEHNEaInAla KWDL

91nn1TAnEImAla KWDL fdnaisAneiuasyddenateniudimaia

KAWDL T awamnniin@enludanadiarans @i
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AW7 2 W (what we want to know) L‘smmmﬁgmf‘s LAZADINITNSIU
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971 3 D (what we do to find out) 151HABANTNNAIRBUBLNN (S
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U7l 4 L (what we learned) 151381438z {5019
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7l 3 What | did? 13788 AmaLesdls

4971 4 What | learned? 1913814502 (5119

QN 237 (2554) Tnaqianumunezasmaiia KADL 1991 iiunafianig
aanfigagdinnandn vinlnindeuladnnisAndinsns auasntnin@eulnimmn
Vinue Lm:mwmmmaﬁumﬁLLﬁT@vm‘ﬁiymmﬁmﬂmm%ﬁmﬂwﬁm:ﬁw%mw Famafia
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Fumon fudag W) ifnduneniinszaulninSeulassy feaduasiianng
YEDABINITAUMIAIRAL NIBHRIINLRUNITUNTRYMT

dumen & (D) indumennisdnfuniaferieeutudsiindeuening
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Faan 1@13uni (2556) Tnaginisdnnaideugaanmaiia KWDL nusd
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sndasiuazissmsnsisnlrluniadens uanisianuanladiusgnide 4 dunau
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1. K (What we Know) 1513805

2. W (What we Want to know) L’i’mymm’ig AesnanIIUnzls

3. D (What we Do) i31viagnslavinisnfinanisasnelang

4. L (What we Learned) L’ﬁﬁL’%ﬂufgﬂ:Tﬁ‘lj’N

Ufn1ou I TmuNNIg (2563) Alla KWDL nunels 35n159iwnedinnig
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1. 9% K (What we know): 131922 {5079 NNeTeduiigiZauAuniasi
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(4 =1

i e e = o 9 i &
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57 U g Ufjnmu MINILATIER
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Faud 957 LA 2IFITMHINTG AURBUD
(Shaw, 1997) i
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T NEYT e Ufjneu NTRILATIEN
Shaw P = = @ A an o &
LRNFHUR 95U LR9RE ATAIINUINTG AUADHUDI
(Shaw, 1997) -
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ABINITANIN LA a1 R N A G RN
AmaL WIaNe  Wkeee(s Teynniu
AWUNUATT
wniloyinn
D (what we do D (What we D (What we do D (What we do) D (What we do to D (What we Do:
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iN": Shaw, 1997, NI 99K, 2554, UFn1od B 1F3TMWINTS, 2563, 1537 LaEens,
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anmadanseiyiTeaglinanmaiia KWDL innagnsfimaslunisunilgmn
NNAGAMARTLALN1TARBE9TAaN Ty ieRaEEN IminBeudnAndrsemTomi
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Y 1
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471 1K (What we Know: 191392 (5) RefiTaymuanlninidewnsnuiiesisuns

¥ 1
o A

11471 2 W (What we Want to know: 1519189n115582(3) Wnideuuenfeiidaymn

ABNNIINTIU

o A

U7 3 D (What we Do: 13saevinaz(s) sinideuiiifvndinausanslainesinliy
NAANTIRBINTT

v |
o A

U7 4 L (What we Learned: 1511381392 (5) indeussyminauuazagUasdin

3. WﬂiﬂﬁﬂﬁiL%ﬂ%gﬁﬁﬁUNiéuLﬂﬂﬁﬂ KWDL

wafia KADL iindunaniigaslunisunlandilynanisadamians
TnesaasnigdauinAndinsmznlanagymainAMaiaiituuenienisenile (st
FIRaUTineInTg BaRAduianenguin1sdaugngun1s3An (Cognitive Theories) i
avfUSATA KWDL Aail

wquﬁﬁwuﬁﬂﬁiwﬁeﬂﬁﬁi‘gm’lwaﬂ Bruner (Cognitive Learning Theory)

NOEIAMUINITNNFAT Y Y1289 Bruner (0n5 NIAWBY, 2546) Wi lae)
Jerome Seymour Bruner HNa@ana1n19atNI i TARNEIANAIIATNARANY TR MWINTS
nafley i LL@:TG?W’@Jmmﬁmw%&%u@mﬁwmmﬁﬁm (Cognitive Psychology)
LAz EnITEesN19AUN1T3AR (Cognitive Learning Theory) Benauiugisaay

Bruner fiAaui#innn yaaaidenfiesiugaviinuasanlanaznisBausian
AINNTTUIRNITARNL AL ARLEN (Discovery Learning) Wa¥aINNIIYAYeAaTUARANEN
Wasnnsraadin Tull e 1966 wlaviiauevquiimmanisnsafitayglon s
funnsBungunsyarauLsaanidu 3 4 Taun

1. %um‘sﬁ%u;?@mm‘;m:ﬁq (Enactive Stage) U’]Gﬂ%\‘if‘*jﬂﬂfﬁﬂ%‘u Concrete
stage o TurvanguaniAnds 1 1 Bruner fAnmiBanniaidengansyAnaIENaINIITas
feUiR nedumesdnia AviuiuEengainnisnssintaaduiueasniadengainnns
Trtlszamaniasusassng g n1sasfianszyin (Action - Based Information) Tnawufiifin
ansndmginssnfinansoaniiemanfelndmils wu aasagianianieiin

\Reauna 1umu
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2. 41n"513e139 N AHAR (Iconic Stage) UN9AFIEENA1 Pictural Stage Y
Tugnseng 1 - 6 1 iudunisidengannam (image - Bosed) unuaasa3emdaimnAnITol
7539 upnannil inddssnsaidenglaentasansslunmlulala (A Mental Picture in the
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3. %guﬂ"l‘j@iﬁlu;;‘/ﬁiyﬁﬂﬂﬂiLLﬂquNﬁﬁﬁﬂ (Symbolic Stage) U19ASI B8N
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2. BAUTLNAUNENNAGANHUINITATUNITARN
Bruner [pLauaa1 NszuaunIsAnuasaflyyizeainiuagdumaia

NRUTLAN BINARALAAZUTLANABIDNFLTNETITNAIS10D AT LASTMIEITN
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2.1.2 iguﬁLﬁuﬁ']LmuL%ﬂgﬂﬂﬂwﬁﬂiﬂﬂg%;Lﬁu (Iconic representation)
yneEe nzuaunIsAnEes ARl unsundymesnsiaeatamielne Trnamddiuddn
NAN
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AuanaaNrasuaazAnLA: inussAaTaTama i nuiuney AAiBnsnad ALy ign
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5.1 yidenfiuseqlanialy (Self-motivation) wazfiAanasing ouanifiu
panAUNLRITaL Tl 7 AundeRues aviungyraudmniiddnnnsdndsuanaes
Tunasiden ety Beudlonafiazdise aumy uazmadalaniaasiumslngiden
Anmmsilaumes

5.2 Tsemansaasumiden (Structure) nnadnunidenazpasimanzandy
T3 EnuaT s TN ATENIN EEuAaTIuY AAtTTzuMsI IR E e R AuATT
ATl BeunaInisaziony wanani AFHAIUAITAITITATNTAUTINTK T
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VNITAUTUIDINITNMWIEINNTnEangHan AT Al [n ardantsaeulmmutzaniy
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v 1
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3. N193auslnanIsleamAnY el (Symbolic Representation) Liudunis3eus
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5.8 3.13 3.13 3.38 3.50 19 10.25 6.75 6.63 6.13 5.88 35.63 +16.63

S.D.
1.9 0.33 0.33 0.48 0.50 2.12 1.46 1.76 1.90 1.59 1.93 7.40 -

48.9 26.04 26.04 2813 2917 3167 8542 56.25 55.21 51.04 48.9 59.38 +17.71
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7 WU
1(3) 2(3) 3(3) 4(3) 5(3) (15) 1(3) 2(3) 3(3) 4(3) 5(3) (15)

5
1 1 3 1 0.5 0.5 6 3 3 3 2 2 13 +7
2 0 1 2 15 0.5 5 2 2 1 1.5 0.5 7 +2
3 2 1 2 0 0 5 3 3 3 1 2 12 +7
4 2 1 1 0 0 4 2 2 1 1 0.5 6.5 +2.5
5 0 1 1 1 0.5 D) 0 2 2 1 1 6 +2.5
6 1 1 0 1 15 4.5 2 1 1 1175} 0.5 6 +1.5
7 1 1 2 1 0.5 55 1 1 2 1.5 2 7.5 +2
8 1 1 1 0.5 0.5 4 3 3 G} 2 0.5 1.5 +7.5
9 1 3 1 0.5 0.5 6 3 3 5) 2 2 13 +7
10 0 1 2 15 0.5 5 2 2 1 1.5 0.5 7 +2
1 2 1 2 0 0 5 S 3 3 15 15 12 +7
12 2 1 1 0 0 4 2 2 1 1 0.5 6.5 +2.5
13 0 1 1 1 0.5 3.5 0 2 2 1 1 6 +2.5
14 1 1 0 1 1.5 4.5 2 1 1 1.5 0.5 6 +1.5
15 1 1 2 1 05 55 1 1 2 15 2 75 2

16 1 1 1 0.5 0.5 4 3 3 3 2 0.5 1.5 +7.5
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Az
aw & 4 o & o & & g & & & & & 4 & 4 & 4 & o
s LTV V57 N 11137 SR 1717 S VT V% 7 B P A7 A7 27 LTYE B TG R Y [rensy
i 1(3) 2(3) 3(3) 4(3) 5(3) (15) 1(3) 2(3) 3(3) 4(3) 5(3) (15) WoHUT
15
17 1 3 1 0.5 0.5 6 3 3 3 15 2 12.5 +6.5
18 0 1 2 15 0.5 5 2 2 1 15 0.5 7 +2
19 2 1 2 0 0 5 3 3 3 1.5 2 12.5 +7.5
20 2 1 1 0 0 4 2 2 1 1 0.5 6.5 +2.5
21 0 1 1 1 0.5 5.5 0 2 2 1 15 6.5 +3
22 1 1 0 1 15 4.5 2 1 1 15 0.5 6 +1.5
23 1 1 2 1 0.5 515 1 1 2 1.5 2 7.5 +2
24 1 1 1 0.5 0.5 4 3 3 3 25 1 12.5 +8.5
25 1 1 1 0.5 0.5 6 ' 3 3 2 2 13 +7
26 0 3 2 15 0.5 5 2 2 1 1.5 0.5 7 +2
27 2 1 2 0 0 5 3 3 3 2 1.5 12.5 +7.5
28 2 1 1 0 0 4 2 2 1 1.5 0.5 7 +3
29 0 1 1 1 0.5 3.5 0 2 2 0.5 1 55 +2
30 1 1 0 1 15 4.5 2 1 1 15 1 6.5 +2
31 1 1 2 1 0.5 55 1 1 2 1.5 2 7.5 +2
32 1 1 1 0.5 0.5 4 3 3 3 2 1 12 +8
AzUWIIRAY
1.00 1.25 1.25 0.69 0.50 4.69 2.00 2.13 2.00 1.50 1.16 8.78 +4.09
S.D.
0.71 0.66 0.66 0.50 0.43 0.79 1.00 0.78 0.87 0.41 0.64 2.81
—
33.3 41.67 41.67 22.92 16.67 31.25 66.67 70.83 66.67 50 38.54 58.54 +27.29
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Taalan1snaaaudi (t-test for dependent)

Paired Samples Test

Paired Differences
85% Confidence Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper 1 df Sig. (2-tailed)
Pair1  gsumpost- gsumpre = 16.62500 6.28234 1.11057 14.35998 18.89002 14.970 3 .000

NANTISIATITNATTNEINITANITANDLIHTIITEY 15
NSV IULLNANAUIANTISANBL NI 10

¥
Taalanisnasauii (t-test for dependent)

Paired Samples Test

Paired Differences

95% Confidence Interval of the
Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  gqsumpost- qgsumpre = 4.09375 2.59167 45815 3.15935 5.02815 8.935 N .000
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