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7. dessmsmianudnle Wawasldanufaszduga
' o
wihiianuiiu 18 e ndenaouynnamaii ¥ 9dnenmgalavesnuyau
aunardinuliog vl wwdullygmgien 2 dszas Adeniniruzvesdiauuaz
. L4
P luaenisuoasosnnuanunI nHAeIRIl
g4 A = o o +
1. MsusdivdnniavEmsomlanunwmarsygiosazdenudeguda 1
fol8nSounnnue 1wy Tlenmdenlunsdnunnand Tlemaldsouands ldamany
aulwaz 185 umsduasuadilyan
A A 'n o T o =, P E 1
2. fidnfifienueunsoiimeivansoutiudwmounniu lifignuesdm duns
quIFoANUAMUBIYYH (Whitmore. 1986)
vnilymuazanudesmsanqiingandreduy siinawdeants danuiu

anusuilu nazaiveyu WindngarfiandmsminGounianuannsofivy

L qlJ\l :’J a;. o ) o o 5 r.;.d =
NHHENI ﬂfuquli’nﬂﬁy’ﬁ‘l"SuﬂﬁﬂQﬂi!ﬂﬂ‘nNﬂ'J'luﬁ'lu]‘iﬂ'W!ﬂH
= 9 oy = =& g = ar = - d? d'!. 9
melanudeamsiry ludwmwennsofiey Tsdpsdindngas eliume v
mzindnyusnnaailygweudniduud G wazdudoundudnmaly  dnvmzves
[ Ao w 3 ada o, & . A& o w:;u Id’
wingasidmAguoudniiinrwaunsoimydsznsnin Aembi Shy wasi@os uay
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o éz - ] o a =2 o = d'l ar SA=, o
atraassd sududssuiiudmivmsanuiluvdngasiiey  iieanudanu 3dedum
Aoz seagfinedeaiud anudaaiieassd aawfadoTuenu uaz

»
aaudtlyv dail

1. AnuAaad19a33A (creative thinking)
1.1 auHINe Liflenmamaaadaas senduiveniu Taoi ludna1insing
184 ﬁ]uﬂszmumi'nuﬂagmgﬁi%’mwmmsnmaﬂs:;mumsﬁm:ﬁngmmﬂadnm
swfuioadeassAalmi w‘%’auﬁﬂmumﬁﬁagi“lﬁ”ﬁﬁu Qudld Twdegu. 2537) 1
quanuuy 4 Uszms
1. ANUARAABIAI (fluency) fnmeunsalszaudmio ldunlunaidina
2. ANUAATANGY (flexibility) Ain TAMAUN I LidaRasunnfasulasunits
3. anwaaulaniny (originality) Aauu vy 'lumnwaamuﬂﬂumﬂmué"a
4. ATUARAZIBUAGEE (elaboration) mn15nmuﬂtla“mcmwsmmuumuauﬂﬂ
Tidamse lildFuna (Guildford. 1967)
12 wssthmaTiseremIRanNMAAEY TR
Sunssomeaiayl§wnseensu uazmsnszduliuaainuRamuedad
sy ibodmievesiiliznevuesiainoiisedenmfaadiemsdl 2 Uszms fie
1. anwlaenfen199n (psychological safety) Aaeasennnisgrmuds wzidy
@oad arwmanialusnasgu uazasudadu
2. ananiludasenieda (psychological freedom) AMUHBLAAIY AIWAYN RN
Tdamsssuma Tifunnuidn Rogers. 1972)
ﬁ'ﬂ%ﬁ‘i’uwawﬂu'lﬁ'wuwamﬁﬁ'ﬂaﬁnﬁquumﬁﬂﬁ Wy @3a (Davis.  1973)
UDIULAZUYS (Ankney and Sayre. 1975)
anufianduaisigedinanitie  Sniinanuansofimemuduiymain
frisﬁ'ﬁmﬂwammzﬁ’nmmmmimlmﬁuﬁﬂzmnmmﬁnu1ﬂmun11fum~1 FaozsmBansdl
Aaduniniheumin Welhiiannufaadiassfesnin ( Passow. 1976)

snmsaginavesmiIovessaiiuazisugd (Ridge and Renzulli. 1981) HUT @n

ﬁﬁmmemnsnﬁm‘uﬁ'mmﬂamﬂiumsﬁumms"mﬁ'mﬁmﬁnmﬁﬂmﬁﬂﬁﬁamsﬁmm

a0 o v a o o =&
aiadeg mandilymludnvazaduseliifaanufaadumssiianios fliuuo




cia [} c:‘l & - 4'! L] 3/ o o
neia iy msilwazfussosusunnufavesnudu szvauldnaluduidslsuazany
a3/
SAIEHIGE
- 9 = < a o . 3 =
1.3 anudaadeassalundinmans  3a9 (Ridge. 1977) 1d57usmmuafann
=4 ) . . w - o 1 ar &y
9083 129AUs (Henri Poincare' ) Vinamiamansoyngmnidsuralddmszin  oune
v .
Afgussnnuannsead wassAMaamansTum ¥y (intition)  ATUYBIN
wunitunatu 1 Taudenewdaiirusaun/szneusudinime udadaniudhlela
= . v -~ d? & - ) a’ dyc n’.:
aaoa duasanauvisilygfadu ¥ lemu ( Aiken. 1973) Sondnumziih dudugnion
[ ] » » » L4
(incubation) FuTunilalu 3 4u Jugnsenilvzammdsiumiounts (preparation) AN
» > » [
duaniouil sxiduduimliiauda (verificationy Fulszneudas msdamamionsldnn
= = d d
azidoaneolouusseignsenvasilyyiiniululeesnin
dnaus 1w nevsssumndnsadyaveninntiamans ilanuAaaduassd
1 a n’: o t o ' o o g v
HannsoussganuAadugegald awnnwsiun anusuessudlumsdwon Tulyds
fufludensiSouszauge  @nnlinnuannsodunnuswasmsflaraiil - 81wy
] » .
Azvzindu (shock) tinGoundamanigiiy  myzviediuilufennufnlussduge
: o = as : ar 1
sanenwansaluns imana ndedlsnawlussduduisondnm ajmand anw
o ] © F=1 o | ] J 9
grunanust Sanusuiulumsudtonuuvasg wu pluuuiugvesms mans
Y o - - o o o n’f - d’ P
wazmsigell dudedinasdr Fduitudrenunfavesngaaninazlnaus tivsnn
Y o o ar ar ar A - EY- | (Y] 1 [
adiamansiduwwsssudeindonailngy  luszduisoudnyminGouowdaluunndme
o s o 1 & 1] 4 5 <
$uiludosorfsanusududiunia  dedelddnszoznilsauianimmionudr wdinnu
lumzdnonmworzudilaiFadeassd 14
Twfa Michael. 1977) 183nzinadamans nsauondluwin “Tniwfs
o a ] a =, delal = o ar &l oy 3
afnassAge fuealsingn unadiamansilanudaaivasage adulinnwisouies
waztidomsmeaniduszuy  Anininndiamaailing  uatinnuiulenaziivyando
yaungaaatuadiamaas anwisuanuits Sanuduiidivendainsuegnugnd

ar = o o - P w e M o o 1 e cf
inadamaain i lunnivufoaty  sazimhilssnanalepeliunfalugeniiusumu

1% nanfe suveumseonuuuiidudeunas Ui limnnas

2. ANUAAINIUGYIY (critical thinking)
¥ v
sufAeInsaanauiiudinusugmilourzaseunquilsnisuAnuAnnanLa 1o

as -oono 1 ot T4 - o
Wirudany e fmmnsvsnnufainsugpuit ldnndunziauidevenoaa




(Costa. 1985) Uaztoutle (Ennis. 1985) dail

2.1 anuvng anunadnsaae dunszuoums ldinyzasfnosnil
YszdnEamn ifesreiyanatinnuannso Usufiuuasdadulahdlanisionsonasi

wnwzmsaalanandieduldun  asnlSoudioy  nsnSoudoudeuandi
(contrasting) MIMAAT T5MIgilile msﬁ;ﬂﬁuﬁ’ﬂﬂ (generalizing) MIRIUINIARWIL
(specializing) MISWUN (classifying) MITASTUUNIA (categorizing) I5N13 111l ARy
(visualizing) MININQINUNVOIINY  (sequencing)  MIFLIRWLMAMIAINT BINARD
(ordering) 15w mydiuliaumamuma (validating)  aaigad mamAnmdRLE
(relating) MIAATIEH Msdsziiuna nazmamzliyy

mmwmuumﬁnwﬁ1ﬁyﬁﬂs1ngiu The Nature of Proof 483 Worwf (Fawce.
1938) WorimuininGounldnnudainsag ﬁwqﬁniinﬁai’:

1. dontudwazddiai 188 nmieils wioumwarwmunewSadiiiom

PUNITUAITI

2. neuszeeuiuezls dovldvoanliidanusesiunou,

%]

o o 1 9 o o o o
nsrziimgmsel 16 sazenuzsenindamoeiatuauyig1é
4. Auituenadgii 1fagina vefildnandndseney uaziioz Blugrdnle
o A oA a [y o a ¥ P 2
5. dsziiuanutietevesauudgu (ude 4 Summdgu e uasii
= 9 A'I
AuuAgINTaDU
6. ﬂszLﬁ'uﬂwmumaﬂuwasﬁafuﬁaﬂﬁmﬁwaﬂgﬂ

7. sinszawaeununaguiiudseylulovsauies asvaeunUBOVBIAY

atdwaue
2.2 aszuaumsvesanyanInTaans (irtludesdunounds)
1. wWhlvaoiunsel

2. Ianuauleiuwemvdngudoyouazauuagiu

[N

aa'ldlnand1 worundngudoya nieaunagv
4. namdemadusoramsdaduly, nsaglasiidoyadiads
5. amnsold saagl wamsdadule vozmaud

umﬁammmuéuq (Danial and others. 1984) ufe #1UUAN (Hanadek. 1991)
FnamGseiRnTrums nenvaidyvenuaainsuga snmnldsusa

|4
dnvaeanuiainsuanulide
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k. ﬂ’l‘i'.)m‘i'lxﬂﬂﬂjoﬂ'l ua ﬂ'I‘H‘LIﬂTINLEﬁJ {N1ﬂﬂ’31ﬂ1'§ﬂ’)uﬁ§ﬂ)

a3 Iddim ueroumisel n

]

¥ as vo +
3. msldnszuiumsviansdl (method of elimination) Sthgdeayy
< ar 1
4. muanudauds uazaruinudunan
3 a e
5. N3 IMMeHanYs Y
o 1 ¥ - - t LYY - 1
6. dadvldndoyatifivanadanisdaduloniaty
7. sumunl1dih nmsdwdaladu 1y owdhe 1] wSasuiudoadiu luanniy
8. ms mgranuugihie
9. Goudn msudilymiildnarens
10. annsomyasuduludnvazdudveangualuilymigimioussudlild
1. snsadatoyaliioaonis 1y
FOMUULHUAITAS AN
13. figuilaoit ldtedaud
e 1 & =i 4 o ' & o
14. aszwinn Pawmils q eniimadniefmeumnnnimiliimeu

15. nwidianonuuglungii
16. {¥naneiter lsuaedilunsiifnssninndaserls ik lumsmmand

fafaou
(:l A\ 1 5 -1 L) T‘ (‘
17. $lehmsaumaildmsdenieli Mo 2 L6 C/(E )
' -
2.3 aiduindiuinsuena
W93 (Nommis. 1985) Az fAADTEY (Nickerson. 1988)  lAduATzdnuIsy
l:; ar -0y o dy
ReafuanvAainsuans TAnsagdal
LY -1 ol o b= a6 o d‘. o =1 d'l
1. tinBsusedudisendnyrinnsssnldanuaadnsugna 18 ludenna s
2. SwandunezAredniinsugudusidsznevddyvennufiainiugiu
cici =T
fszantinw
3. anSvovaedunaasensoreuliinanuAadnsugald udliniw
aunadvisiine IMinan AR INT YN
9/ Y (] =1 -ooa A 9 o =) csy
4. msldanuaainsugrasiniidsedninmlusedlaneaiannnnunel uae
3 -~ .-; = o A u’:
Foailanudluilondn uazdszaumsal TuFeaiy q
= aas el o oo 1 = 1 o
fmisvinneudnanuRadvnugaTasmstelosmstoud wu dewn 14
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sndanioles iy iudiadszdriu HADINMI INUNDIINFEUTAINAA I UYIY
nnduetuuda  indouidnauesidlunwiednsuautunsenaesialGou
- oW linodsInguInaY (Fawcett. 1938)

Twsd (Price.  1967) 1¥3dunuuazdsaoumwmzdmivdniarzmsoelosms
Fouiseanuaaivsugrulu@nnse 10 dsingh dnGouianuAainsugyingand
nquitaeulasitdunvetiudoaunsnguniug

Tua390use81uuan (Hanadek. 1991)  UONIINIT NI IWANY USH AN VDINNY
dadvrsanands wuhsudueduieidedineaouliindoudinawlvamsFoudidude
Aau Jeszamnsovhnnudalli1e

@i (Lewis. 1950) emidannanuaaivsugrwlasldassnInewaznis
= La

ci ar = 9 A, o o 1 1 U <4 A M
Raoiinoidumatiauasi ) 1Fudialsesr vy wun ngunansdianuAnInsugIw

£l

INNNGUAIUAY

@

flam (Mechan. 1987)  Wannanwaainsagnunyifitvowannlszaumsed
@uddanuiszaumgei udnhldly
¥ : ]
nMiuiindsedu 9 AnenewsadondnyurANYeIRNUARINTUYIUKDE
o o J A aoa o] o A
wannudngastu  meRnanuAadosuyaludunsathngllue msfigeiuazdu o

(Runkle and Tansey. 1980, Danial and others. 1984)

3. nsunilay¥) (Problem solving) |

1 s T * duaomnssiisdomdnionmaeen udisidm
Famfuneenuiemasuvesaounisal bil&idesnniigassaumislagusieg « dud
flym * Ao yanaitiilam uazi’tﬂmmﬂﬁe’fmm'sqnﬁauﬁﬂmmtfuq ungiTifndosile
wieamslagdussiudhdidlmneiu dulvuesdnumzmandilyn deaidimang i
awassauazynna Taogvassavatailygnuenana Fozuatlasivzudfdulymues
& (Reitman. 1965 ; Handerson and Pingry. 1952 ; Schoenfeld. 198)

AIANAITEH AT ") (problem)” “Tondilgn (word problem)” Haz

. v

"UUUANYA (exercise)” atunlaAall

PRy 1

Tonddam dulendiiidoni Lilsiuadydnylneadamans

ar

£ LY 43 o ol et 1 o o o
siflava  Inslonddoym wasTondnllusdyanyainenaiamans
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wapadnanduTumdmiuauihidneen nie3tud ud lulluiymdmiy

A3maaunsedinud

¥
3.2 wnAelumsuddam nsudlomifudals adonsdiodh msdusd nie
1= 4 9 = & . ] =3
guilely  semnsoidoudninamidunuuuazadiionn (Polya. 1967) ot lidaw
» 8
Twaguaupduneunsufilamidsde il Ao
1. fanunleilgm
2. Aavwwnumsudilym
3. wageudwiiunamumulude 2
4. yoIAIIATIOUNGY
mamanudladam flsudmies lsdudhinswdr exlsudeya ozls
2 » 1 x 1 .
o vy Fidespdelndiull1dnie ifideulveziidweu  Foulundwmualid
fisameniezfmuania Binswamieli dsawenSonnduanusuily viodaudaiuiea
msaamuwumsuddym aiwnenuilgmiindeunielai  wuilymindifos
} d [ ] - »
futlymiiniels wuilymitiRedestuilymiinieghiimguimelanetinnldilszTomi
1#hs asudounenadlamBngduuumila aduluasaeiiow fibslhiruteamaesiins
HaymindFoafinondleld dndsilymiinfunn dindsilymiidunsdimmzndt finde
Jymiifeudeady viensadlymnedi wramdeyafimnemuiond hinsw
e:i a ] ] ] - gl ] - | o’a’ T d'! 1 r:: s ] ]
naaouaousa linswdlud viedoyalmi uievreseds eqimeda hiniwe uaz
JoyasrIndiumsaly wonviniiowaseaeugiiifeyanuandmioll  diveuTunua
udniods 51 1Roziaofodunaisuiiuhlihnsel
msduiiumsmsNy A2snsennduasuigademiell duleihgnuiohi
o a A ] -3 - T
msasreandoundy  asndi B hdumesuniel  asaeanumumaaUH
[ »
vpsdony Imalddmovduniels  maeuladramdathanieli wenviniiligraaiu
Sl A %o ar A
uazdsmsiie dwiuilgmiduads ®olya. 1957)
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wleifym
1. dsamses’ls  wnffvms i
= ¥ )
2. deyaoslsv arwendin o, b dazaugy b
et lvifym
9 . ] =1 [ ) = 1
1. Wiaau dewednls Wluduvesiiszlindula
2. navdailymlugthining Aeamn
F=A-B
y A a a a e P
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L4 aw o o {
naniad (Hatfield. 1978) 185205 w1 380Mu39UATZUINAS heuristic Ty
o @ 1 = - u’: = o
nagnin 1W1F1AR iy msassdiaasagn mstszmnmuaudiduiu nsandoundunazns
o & o w 1 y 1 t
Wizt wamnuun Fiddy de Fhdelaes1d nnndngldeduls
A g iy = o3 3/ a ar =
dioiani nasadiamaaiani idbinnwauls ngujwamuinalnmsaa
(Constructivist)  Tungudil diSoudealdrulunsadunimuivesaudoaues dladude
o g g ¥ a s P 3 ) &Y a w
fu§ woufitfoadestungufudinmsSoududleilym wlunszuumsda dulsznou
A oA =) -
A0 msdudu amgluuy nasmsAMGIRGAMEAS (Schoenfeld. 1988 : Lockhead.
1979)

Wt 3

Y & P o 9 P o Y ¢
ﬂﬂﬂWuHud1ﬂuN3!ﬂ51:ﬂ31 ‘ll'lmﬂ'uﬂ’l'iuﬂi]ﬂjuﬂwﬂwaﬂ‘n‘ldh lﬂlln NITM

anud il numunsdaduludondtudionm udtlywr uazasedou  dunuu

Lo}

A oy . - A w M e @ ¥ as
1Fudy (Wilson. Fernandez and Hadaway. 1993) Hiunsumunimisdaionuinl1ddagy

81U o1
@ o b
aadule udilym o

\|L : ;:':'
b 4 Lo -
untlgmn U B
A3 T0U udlym

v
A
30 AgIIMU

awnlizeew 2 Tumsumaniumveslnam

T3 1982 UT1NILAZI0AAT (Brown and Walter. 1982) uugisns lintuen
13 (problem posing)  wazteruagluvyianisy uddymuuuwaias (dynamic and

b
cyclic nature of problem solving activity) aetl
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= | e o [ 9/ [} -ﬁv v o9 o
nsnmauiuiong WinSounonussdnuasdeilymibudiug uazagouwiunddnyue
] - n’a’ T . -é d"o 3V ar =
ndunSenanua lueTwaozitiuedwuls Fwumainhidlsdunsaeusanadinuen
szuugnan1a
L
1INuUINAL Jadu oS iumes nazend {Wilson , Fernandez and Hadaway.
»
1993) I&tinndmsinSvufouecnan o wuh lumsudilyweialldlivuaeuuuy
[ . ¥
Gadu  lumsudiyrnindouswizunn mamndlelemdilym wdr llindunauwu

. . .

windelidhleilymd ewloundumniiduinanudrlellymdn uuaRadumsudilym
ar :syn‘ — o LY) o = P = oo ] o d"
wadasiiSunnminndueeine uazdunaulvfuniisvintdagiui

3.3 addmieanumsmaumsuiiiym

Tyuluer (Tobias. 1978) wuhilededdyilnasennuannsoudilam ldun

o P s n’/’ = o o A 1 9 -
anuiulauazanundudvs fuiu vssnmanssoundameaassulinasemsudilym 1
1 & ar e P = o s cd' 1 o
wnnwidntaoads Hoassivzfa dunbaii Aadluag”

NNUIVONWTY ( Deaux. 1976 ; Bartel and Frieze. 1977 ; Smith. 1980 ;
Fennerna . 1980 ; Reys. 1980 : Pearl. 1980 ; Kousin. 1980 ; Lockhead. 1984 ; Fennema
and Jartre. 1985 ; Wolleat. 1985 ; Pedoo. 1985 Beker and Fennema. 1985 ) 11?{?1’1’]3.!

=1 s [] ar A = | b1 oo A F=Y ar
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amundndes anwiunaneersuel fidrwdniusivanvaunsalunsudilamuazdn
nsdrgnalilsme uailuwansndunadountadeny

a]1ﬂam?i‘)"mﬁmﬁumiuﬁﬂmumnm‘ﬂ 1985-1993 LANUHNOWHUNATINN 1T AU
wsussanmnaudlam uansedanszewdlifinnudanefivzaslez1s1d usedls
famfiadaiiaulennmideunainmazanise w

1. S2AUAUAA (brainstorming)  WoNiasdne lulminGoudedaiunnuia@y
denullgmafusn  udndsTiagavonuzfowne ifussomeamsuasunnuddiy
aollFaAnT 1inSeunatuies (Dufner and Alexander. 1987) @zAITMANGBIMTIWINY
Forsaifues.

2. AMREIRURIINAR (thinking about thinking 38 meta cognitive) 1inifou 1§n379
anuitunazlssiunfavesay wu anuAadhivie i Taasounsoli sudvemugyl |
wie'hi delideasz ey 1s Iddsdednesszninegluanumsaiilym aglidiusielen
aoaunindnaelilil desuiiu

duidahes Tseguu
vnlusuriedad litoes s
Tupt1A939M30 (Schoenfeld. 1986)
waznssromAelmiAniinldwganssude il
1. woanssumsiinsansssunavesdifitimualiazdhming
2. woAnssumstasudousas namuasmmadou ol githwine
3. wgAnssunMsAiunsudgm ;

. 4. WRANITUNIIATIVADY

3. msudifyrinuilungs (group problem solving) IiniSsulinsdszivnuuasite
A o linudoRanmaannausesan sz ldnnfavainnaivnazsroiauuIAanms
Usziliuaueadan (Vygotsky. 1978 ; Wretch. 1980)

4. maviBuendaym (problem posing) HumsfialnaludsilymauTaswoudon
Jeilymilagiiu fmntiafedsdion “exlseda d1 1" nuadadandnddus
$ouliisey fAnde madienTos 1422084 (Brown and Walter. 1983)

ot ar = & t o 9 = ar ] b
5. fitufnngAnssumsuifymussaumazan iaueluvisslastidretnanisud

oy luayaliidfin (Wilson and others. 1933) way 11 1% Woue (Bell and Bell.  1985)
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- LY 5y v o O o
6. mslvsnesadafumliiieuds dunsisduannaisn Iwoneahaam
dhloilym viadeyan lidanu Anmddifudwezdilif uar Annsdnszuudoya
0 o a . R A d da &
7. pnuuiivlaceuueanshia (The spiral model of thinking) KB13391 ¥MlN03
(Sheiver. 1990) deuogiuuuiiuladouveamsfn dvsvrieannanuannsosedy
aanuauaalduansdadule msdszdiu mnrwandalosagnauasmadiom aoi
a [ 9 d:’ ] Y] [ ] o I d 9/ T
wfahnsad g HIudeieglssshe  Pudludszaunsed uazldmnelos
F=1 9o slc;d "o ¥ 9 = = a e 3 rg - =, ] ar
msSoudtuanuinieg Mld IdanufRadanuss sundudouiu lasliuanainsiau

cr md' -1 + ] |
arwanseinniusssumandesdeaiiuaes i
unde"\f‘ed or reatlite Problgmg

PR {} A

& Critical & /

) Ua‘b \\\,e thinking afoa!
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Wszina 4 Ju YsingininGouveuann Tinadwirdslanazanuaunialunisudilgm
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3.3 a3dumerfumsudtumaieai1aassn (creative problem solving)
tg! 4 a as ] Bh:;d) =Y 94
deososssulonTanms ) Aeuzdeamuiudnlinnumnsofieudos
::i ¥ as LY Iy : -~ 94 =1 1 9 -
afeul¥sudiu dazhusmaauszideadounnasquiiionawsdy aswlassawes
as a - o o o4 da = 3
niwens wasussmanninuly gdmoherdunsnpudnfiianuaunsofiae nan
= ° a9 & edet o Y ar 8 r
fanmuidluidesinidn ez afie luswiea Tud sinpemsudlgyniens
4 3 < a - as o/ » o o oy
gieasss, MINNNIVUDTANI LAY, NNHEMTITE NNHZMI [FReunImes TTN1TNI
Fnovnaas uaziinuemsadauinnssy (Torrance. 1986) 7
nsufilymednadnasss  duphwunsudilgmlariiionlnsadeld
06198 Tamnjamuielfyanamansoudilygennlasineesnlugilnuylminaciisy
o oA n’: 1 = o e’: 1 4
GV Masovnonganssuaieassiveyanaiug pUnuumsudilymedwaiessd
»
lemndsil
Factfinding  msdanauasdinszideyaiferdosiuioym
Problem-finding W nudhleilym Tasuamseonlugduuuiudilymid
[dea-finding squsamaNuRaRefuwunsuddynmiemseendiuden
-] 4 oo P
Solution-finding MsAumMNeeniia iy hlanunuainmaely uaziidnon e
vzuf
. as o A a ¥
Acceptance-finding MW IB1nausiton s geniuunu 1% (Pames.1977)
¥ ¥
suiuunsudilymetsadassaidanladhl1Fldnmoeds wanszuaunTud
Pymmadnnmaninozuuamadigmlueuina Fiofonrr sz auneauoIuazmAlai
»
wliauseuiuusniy
a ' o ¥ =
Wiy Pames. 1978) WlFnuaRaudilymeieadaassatiinldlulsuGounan
1 as 9/ o 9/ o
uvalud) 19721983 Tagdfuilgadiunszummsudilgvumaiassn (Osbom - Pames

. . = PLEY el t
Creative Problem Solving ) Iﬁﬂmuﬂ‘l‘i1Lﬁﬂ@ﬁ1ﬂ1‘ﬁgﬂﬁ’]ﬁﬁﬁWﬂﬂ‘N
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[~ z:id =y 39 = H A 4?
@nffinrwasamaednnszaunsznelolunnudumatvesmsnuiunaiiu
Juge 20 Diudun wawaund Isadouiitlegiimis dadszwdoumnniuiuany
o [ v d et o as 1
$iuduveInsiamsfny i nANAANNTONIAY (Torrance. 1976)  1UNNISANYINGY
s = 1 ] = t v
Tngdudiudre aanh TsaSoumn hiwSomumsmioniluouna vz limwnsaidhy
=1 { ~ A e o ~
AUGMIANYUANATIAWAINS ONiIAY (Weaver and Wallace. 1980)  &IMauadim fio
ar ' 4 da = as ar
Tsadouluilegiudesseldidniiinnuanuns o 1A unsdadusinus lumsnamu
a o 1 ¥ ] [ 1
nstuesan awnsevmemgassiasemh uazfufionudeilinaiuld yaannoves
msuilymetrrdvasinlunangasnisudilyn1vesenna (The Future Problem Solving
Program) Tauvioa uaz ‘VIE!LI,‘J"HCE (Crabbe. 1982 ; Torrance and Torrance. 1978) Al
ar ol ¥ o ;
1. Wannanmnsssunsaou iimuniwluswaainnay
EVEY a FS o o &
2. WmsAaviaad NasIRnY
v ] ¥
3. Wannuazminvinye lumsdoasmawnIuesN1sRioy
4. vianuazoininye Tumamauduaue
5. Iiwvumaudiigm hildnaundudumsdisdia
6. WAL WAAUNAYZNIIINY
Femhaulednlsznmsuilveamsudilymetwadwaisa 18ud sinsemaing
[ » »
sazms e avawlasamsimimsaoulasiivauenassedeiiiivesdlsznoulunan
aas wu Iassmsiii Taumdiaes (Taylor. 1978) 1A3aN3Talents Unlimit Project in Mobile
fi¥gozanun (Schlitcher. 1979) IA3an13 REACH fsgiiualeon (untune. 1979) oz
1754115 Project Implode ¢l ggmﬁ (Jaylor, Llouyd, and Rollins. 1971 ; Taylor. 1978} dudu
L] o at Ar Ao w = & £y 9 o
msudilymoteadieassa suiugunddgdsznanis AonIwRAaIRATsA
= o = ny P as -~ '
VOUSUF (Torrance. 1972) IATIMOMITY 142 FudAMUHNONIZAOUNNBENIAA
' s VoA - P o o Y 1y
spwadwassn  wuhulelusunsaeuniiussvviazaz@oaasnimaeunilyvmai
a = o o 1 -1 o o o -2
wangaseziinnudiounanh 90 nlesiagua uazanudiSolumsudilymiits 72
alofdud dumgWinuadaimsaoudeamsudilymedundnassiifudodnidulyld
o S A . - KN ' ¢S o o & A g o
wdammiuinmsansevonasamitalull 1983 wuh WoeniruavewrnuduI aAMIDIEAN
= o
110y (68%) HAZWLULNMITUS ﬂﬂﬂﬂﬂ‘iu-ﬂﬁu (Osborn-Parnes Creative Problem Solving

9 - [ | - ¢ o ot
Procedure) W5 @nTamdddnd  (aain 91% AUNAD 88%) nlefiruananaioaily

L)

o = oy & t o = ' A a
IWIENIMITENHININUY ﬂ’]‘iﬁﬂﬂzuazﬂ‘]'jﬂuﬂmﬂ‘]wvli.wrlﬂq uﬁxniﬂﬁllﬂsudlﬂll T VWL

» » ¥ ]
u MaludnSandouasmsudilgmindudeu Taoldgnsitivennnae @as)
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Summary of Successes in Teaching
Students to Think Creatively According to Type of

{ntervention Prior to and After 1972

Number of  Number ol Percentage
Studies. Successes  of Snecesses

Type of Intervention 1972 1983 1972_ 1983 _1972_1983

Oshom/Parnes CPS or 22 7 200 0.2 91 88

modification

Other disciplined CPS 5 22 40 162 92 73
procedurcs

Complex programs 25 31 18.0 187 72 60

involving packages
Complex programs - 15 - 113 - 77

involving combination of

strategics

Creative arts as 18 18 4.5 131 81 73
vehicles

Media and reading © 10 3 78 125 78 42
programs

Curricular and 8 5 4.0 750 54

administrative arr.

Teacher-classroom 26 14 144 88 55 63
variables

Motivation reward. 12. 6 8.0 35 67 58
competition

Facillitating testing 16 20 11.0 141 (<1 Il
conditions

Affective education - 13 - 10.3 - 79
programs

Altered awareness - 6 - 4.0 - 67

Other conditions - 6 - 28 o _47_

Total (Mean) 142 166 102.3 1126 (72) (68)

(910 Torrance, E.P. " Teaching Creative and The Gifted Learners.” in Handbook of Rescarch on

Teaching, 3rd cdition, edited by C. Wittrock p.636. 1983 )
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1. Svanmasihnmnaveanangns

@i numns ofmynaunas iunsdeadudannd g b 1816
Fagaaudnonmuosnmuiiudenior annliluvemnndngas) Fruma 9 Pfaiann
TAun

1. anwdiSogeds ndfie WTIFUALIANIAWITONEY (Gifted and Talented
(G/T)) 751850 Temadrsadnomwiduiivesnuies

Canudludivesdues nande isasy Tanuiufavey uazannsadanarld

£

N FUREAARY

fianufufaveusoaues aseunid uasdaay swiiudnvuzvesdii

S ]

4. TanwRanazngdnssulumeaiuassd

dudisnanugunios

A
;

6. dudidlalanhneduileimuzen 4 nanvaw

7. fnwunsdafiennsanitudilgnimienaeenveailym

8. SaudavesnnuduauinAady suaw Funa uazduai

9. fiTamanaSuamndoud M uosw uazIUUNHUYBINSAIUFIA (Correll .
1978 : 23 - 24)

C wdmanmsdmnieluuuaseaeumohildderalumsiannvdngns Y50
FIYAN Tum v nninNya W aRRYHaIGN W ( Felhusen and Wyman. 1980 ; Clark.
1983 : Sato and Johnson. 1978 ; Kaplan. 1979 ; Maker. 1982) fanudiuasaduiman
qﬂsuauﬁnﬁﬁmmmmmﬁmw AIUANANDINMANGATETTUAT tMNzAUGRN U Ay uas

ANABINITUDUANNUANY AT ONRIFY

2 dnvazndngasimanmennnangaslsni
Femm lindngasdnAinnuaunsafimuandennudngaslsnall 3 du fe
dunnwe ﬂ’)'lllﬁﬂ‘i:ﬁﬁ’q& (higher cognitive thinking skills) ﬁﬂHSﬁﬂﬂ‘f‘HQ\‘l (advanced

general skills) ©ag ﬁ'ﬂyx'lutﬁamssﬁuqa (advanced content skills)
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VINHEAINAATEAUZY MUBDITTAUNNANTITNSHousTAUQIYeIVgY (Bloom
Taxonomy of Educational objectives) suldun  msmsed (analysis) asdans
(synthesis) uazn15Uszdium (evaluations) WniSouss ludsarlumsSouiwgdnssuszay
a1 1w anunnws Al wazoah 18 wuin

winyziahitugs 1un adwdRadnsugna msudllym wesanufiaadsassd

ar dv a ar 4‘ = d” 1 o ]

vinssluilemszdugs WwinueAndudioSougeinluudazanin wu amwn
a a2 g o ot = os ¥ ar =
ganqu ndinsnanl Tomaas wazdaudnm vnvrhuilemszdugamendamians 18
un maiiamswgeyd vénuazTEmsvesndamans aooasums i lnssriamnnadnmans
»
= T = o
lunmsanyulSeumounion s q neadlasmaas (Tutle and Becker . 1983 : 95)
= = = d Ao = 9/ o &
e iFluwgAnssunsSoudveudniilanwawsoniiey  velideouazinaiulu

[ » »
msisouiszaunganssuigeiundunurutnifousnd sl (Tuttle and Becker . 1983 : 41)
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3. jUuuundngns
ar e ¥ w4 Ao o T '
stuyvdngasifdesdu@niinnuaansotiiey  ilvibenatetdos 11 U
WU (Davis and Rimm. 1994 : 147-170) 1Aun
1. Enrichment Triad Model (Renzulli. 1977 ; Renzulli and Reis. 1991)

Schoolwide Enrichment Model (Renzulli and Rets. 1985, 1986, 1991)

b

‘)

. Multiple Menu Model (Renzuili. 1988)

4. Pyramid Project (Cox, Daniel, and Boston. 1985)

A

Purdue Three-Stage Enrichment Model (Feldhusen and Kolloff. 1986)

6. Guildford/Meeker Structure of Intellect Model (Guildford. 1967, 1977, 1988 ;
Meeker. 1969 : Meeker and Meeker. 1986)

7. Treffinger's (1975) Model é’rm%’mﬁummmmsn“lum'sﬁ'ﬂmmvﬁmmm

8. Autonomous Learner Model (Betts. 1985, 1991)

9. Williams' (1970, 1982, 1986) Cognitive-Affective Interaction Model
dmiuiannaszinumsfiauaznsdannanuidniinga

10. Multiple-Talent Totem Pole Model (Schlichter and Palmer. 1993 ; Taylor.
1986, 1988)

11. Diagonal Curriculum Model (Kranz. 1993)

Tuadseile i uuumudwesmsiuyuilsyaumsel  (Enrichment  Triad
Model) Y05 UYA Renzulli. 1977) Huuanndail
o d o o ) ar 1y = =
msAuyulszaumsaiiuui 1 Henssumsdmemll  deansonfienssuuas
o Y ar o o 1 éf ) o (=) P} -
UsraunsaildiinSoulddsie  wu  domin  dizeuwifie 91w nusAisn yana
1 v » *
aonid mgnseii Wfilundnganlsnd  pluuufenssuiileoialldun  quidacsy
- 5’ o ar =8 - o 9/ P
arwaule mseflswdy 9 nmouad vinudawr  wazlumeadiamaas eneniulin
Aonssuuddymitaq T sl aouiuned nieudumusnindarndfduiug 1dun

= <A o t ot 1 F) I'd =
unuunsy winlal Ty mafesfadeoniiumnd uviede uviagaiuud  iiu venssauey

o

dqsana msdevensgy vaq
mstfisylszaumsaiinyii 2 fonsnifladungy 1 5aounaz Saquangash

s dy A o at o o o oa - 1 o
Vianndu emivayumsiatnauRauasSaRds Taoenssidnldun madlnnagwiuaz

wiawzasudtam nsAnanufasduassd Anmuvouiny SOI (Structure of Intellect)
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) 3 b
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wwa wazuflagaulaudeananihldaph emfubiinSounsiloadremssday uazih
P 9/ v c’: o o A [] 1 dy = r;
eworaaui1d azondislasmsiamouinlaedes wu &1 Puednil) orlsvziaiu
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wSomaadamaasoni il iflumsesruuy vaslflumsdnnzilwsesd q ma
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»
A3 MUUMSHYUOEUABNTSY (Revolving Door Model)

; - ; ;
’ Ui 1 = nyuh 2

AonssunsdzIiahy \rﬁ_/\ Aenssufndlungu
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aafnuilynwiailuneysnaniongudos
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mvlszney 6 Doassuamndiveasuyd
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wamsdandngaslfivminzivanudosmsvesdniinnumsnseiies
Tudwdnvarzmssandngas imaiiuly1d lidinds 30 dnyws ndngaslung
- v » L4
$ou misvuswiviegluszduineds msuenfuSouiainnsisinuaznin msisou
1 = =3 T =i =4 a 4
51 Tssfowmmzaning nsuuziuamsisou msSoulasdass Tusunsumeangaion

» » H
msAndudaneds HeuToulidu FuSoufian msAndududideang madunu msdu




32

. »
STOZIMITOU MITANGW LUV "Joplin® HOWMAIINGINS MSANBURNIIGDI FuinyI Ao
113 i’J@ﬂﬁﬂ‘QﬂS {curriculum compacting) @4 (Getzels and Dilon. 1973 ; Furr. 1972

A =Y = o a9
Passow. 1980 ; gudld InBqu. 2536) anervunisBeumallsudld waznsAnauiudg

= g e Y W e el
Foang  Tulszaui 1404380t mumnnzonas muanudsensveainGouiiinm
annsoapszindangasdaludnyazladn wuhlulivdngaslamomsimenssaues
anudesmsvoninGouinua oy uaninGouniinnuasafiEEanzneld
v »
wanua danfunstandngasssdiuTluuunaunaiy Lewis and Kanes. 1979 ; Hedbring
and Rubenzer. 1979 ; Renzulli and Smith. 1979 ; Wolf and Stephens. 1979 ; Treffinger.
{id oo =
1979 ; Hershey. 1980 ; Kaplan. 1982 ; Stewart. 1982 ) TasARpNIAIIWE NI aNIAY
h1 = -2 ) : Yo o = o
doansanuiiudasz lumsdnywaz hiveuarwdann  Fadedeaulvgilupunonssve
dhwousugd neumeuiudnyaznissandngas luguldne wu msaandngas msGou

Taodasy HoaSou135u matadoaminonsanud 4a4 THunigaohiniuly1d

4. mndanuguaniuAnsamlszneumsinnnndngns

A Yy ar ar Y dg o 9/ as A’l’ o
wiolimumswaimdngasdadu Sidludeserdoruguiunmsngmbszasd

=4 o = o o 1 =2 ar 1
nsSoud ey Tulassadrmeilyan (wesdavlesa) nazmitsdeszauanquanny

fAnad s s (Y9INOUIUT) (Tuttle and Becker. 1983)

< =

41 qmﬂszaaﬂmsssﬂuf ( Bloom's Taxenomy of Educational Objectives }
duyntAde Suunlddail
1. anudanud Srdeyadumz jluuy TassadnToanmiuiiueg (setting)
[ o t 3/ o 1 Yo o 9/ 2
11 A lududumizdn o deyaswne wu ann {deyadume
A e o a I 9/ [ o [
12 anudlummaniodtiszdaszuuniensldanududiusime wu
@y $lfeinls pluuumsh W idiuednls
@ auhunnhiuesdduveunamsal
') ﬂ’J‘l!Jiﬁumﬁmuﬂﬂ?ﬂﬁ'ﬂwuiﬂﬁﬂ (classification and categories)
o v o = a 3 o
@ AN hunasl Msusnuozdanense nan ANURULAZINUY
2. andile @eulsnnuifudeni wu mamlanau waannufalnd 9
f) msanny @adwoinililduufansady) nIAgUANY (extrapolation) (VEIWLUI
Tufanndoyaniied )
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annlszneunuarundemsay
Y o w ] Y o cf a " g/ g/
43 INTIXHRAAMIAN 9 veaveRaruy ATz Inseain uazdoyaen
Yszanadenamiu
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szaumsaiang q (gl
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QPERATION:
Evaluation
Convergent production
Divergent production
Memory
Cognition

Guilford's Structure of the Intellect Model.

;
%

i
“:tt“

u frontis- ptece.

7

AN\

PRODUCT:
Units
Classes
felations
Systems
Transformations
implications

[ L))/

ST 77T
U

CONTENT: From J. P. Guilford,

Figural ]..
Symbolic

Semantic
Behavioral

SV,

The Nature of Human Intelligence.
c New York: McGraw-Hill, 1967,

A\ A\ N\

mwlszaey 7 plmlassehamseddygvesiaviein

1. Operation . AvNTIUMITNBIN 5 Uszian
o . . - ' & ' ”
1.1 M339n (cognition) HonuuzANUMEEY uand Fanlugldg g @os
ﬁ' & o a L) t 1T lé X [ L
nau Ta duda dretdn1fus MWidngnwuesetrnilsdslidaudszaey hinsy Tossy
dwivaly
12 AU (memory) WIBWAN 1AUA Wveinawgagianliy ndniweenly
Tanuenuedousedsiiiiuidasy
1.3 msAaHMEa (divergent production) IWAsUaussdsfuiIvg1nile
o, ot 1 o o 4
Tunanegmaluzilanuda dred1@n ldunnsidlond Wwameedine wieud Iinnuuu
gamneeh 1@
1.4 misAaagy (convergent production) Uszananavindoyarng maglng
& a o v 3 ] o
Hunilader  dedreiln1dud nu 20 Srom udmedweu

15 mssziiuna (evaluation) Anwansalunsdaduraaslonnasiaig
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2. Content JUnuuvostoyaiminGouiug

21 3 dfigural) Suonmag 3U dwde 1Feq
2.2 deydnwainsodllia (symbolic) dydnvalieglnmmiodon ivu \/_ , i
23 MY (semantic) NMHIWA MY UToY
¥ . 1 P BTN 9 9
2.4 WM (behavioral) 151 Myife Asejelil
3. Product HAYBINETUE
v . ' o ¢ o M w o ' '
3.1 ¥ (units) 31050 dgdnval Amfedagidiodn wu "uasen iWumissty
gﬂmm (semantic unit)

32 U (classes) Ao alumeadamand gy s An T agulugilam

(semantic class)

33 ANMENNULS (relations) (Tuanuda wie wTuudAdeu Toanieiungu
freenamsin W b Huraiil a dhuaandn
a b a b a b
. »
ale  wald rnewdwen dn el ___
o r-) a d'l t []
3.4 STV (systems) iJuAUAANTon Tuadiou TvamizemeTuwa 1wy
oa31EIu 1 - 4 1Wouleadman 2 AU 8 uag 15 Al 60
k4
dav1a Mixeldn 2 nszlles 15 um 8 nszdlesesiisinuinls
4 ]
3.5 mstasgyl (ransformations) nffeudeyaludngiviie nie msaaim ms
a$ralnseahdlmingnnlassadrady
. . . A o = |aw w
3.6 M3agUna (implications) Wumsmaniodinnenavensdifduwus
seninmiog ngu AnwduRuS syun wazmisudasgy
g H n’; 2 " a ‘; ¥, " " - "
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anuzilunezdatinG ey 1 au 1dunan FM A

b
P(FM) =
(M+N)
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t-test for: CPS (iuumaaaumsndilymessadneassamaendinemans)

Number Standard Standard
of Cases Mean Deviation Error
Group 1 47 21.1064 4.508 658
Group 2 36 1.7500 1.092 182
_Pooled Variance Estimate ~ Separate Variance Estimate
F  2-Tail t Degrees of  2-tail t Degree of 2-tail
Value Prob. Value Freedom Prob. Value  Freedom Prob.
17.04 000 25.17 81 .000 28.37 5291 000

t-Test for RT (WUUNATOLNIZUIUMIAATZAVTY)

Number Standard Standard
of Cases Mean Deviation Error
Group 1 47 53.5319 4929 719
Group 2 36 37.5556 7.020 1.170
Pooled Variance Estimate Separate Variance Estimate
F 2Tal | t Degreesof 2-tail ; t  Degreeof  2-tail
Value Prob. Value Freedom  Prob. Value  Freedom Prob.
203 .025 1980 81 000 1892 5992 2000
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¢
Tdsunsu "wase” Annamdulssdns ¢,

YoUULNATOUDINAUN 2 an. 39

'REM computing phi coefficient

PRINT "ENTER LARGEST SCORE FOR THIS OBJECTIVE"

INPUT s .

PRINT "largest score ="; s

PRINT "Enter number of students{in group a) for each score.”

PRINT “score = 0,1.2.3....." s

DIM a(s}, b(s), TM(s). NF(s), FM(s), TN(s), ptm(s), pfn(s), pfui(s), ptn(s). BR(s). SR(s). C{s). NC(s),
VC(s})

FORT=0TO s

INPUT a(l)

NEXT I

PRINT “Enter number of students(in group b) for each score.”

FORI=0TO s

INPUT b(I}

NEXT I

PRINT "FOR GROUP A WE HAVE";

FORI=0TOs-1

PRINT a(I): ".":

p=p+i

IFp=11 THENPRINT:p=0

NEXT1

PRINT a(s); "RESPECTIVELY."

PRINT "FOR GROUP B WE HAVE";

FORI=0TOs -1

PRINT b(D); ™.";

k=k+1

IFk=11 THEN PRINT : k= 0

NEXT 1

PRINT b(s); "RESPECTIVELY."

LETm=0

FORk=0TOs




LIET m = m + a(k)

NEXT k

ET =0

FORK=0TO s

-LET v =n + b(k)

NEXT k

LET T™M(1) = m - a(0)

LET NF(1) = a(0)

LET FM(1) = n - b{0}

LET TN(1) = b(0)
FOR1=2TOs

LET TM(I) = TM(1 - 1) - a(l - 1)
LET NF() = NF(I - 1) + a(l - 1)
LET FMI)=FMd - 1) - b - 1)
LET TN() = TN - 1} + b{I - 1)
NEXT1

FORj=1TOs

LET ptm{j) = TM() / (m + n)
LET pfin(j) = NF() / (m + n)
LET pfm(j) = FM(j) / (m + n)
LET ptn(j) = TNG) / (m + n}
LET BR(j) = pfn(j) + ptm(j)
LET SR(j) = ptm(j) + pfm(j)
LET C(j) = ptm{j) + ptn(j)

LET NC(j) =1 - C(j)

NEXT )

REM CONSTRUCT TABLE

FORI=1TO 65

PRINT "-";

NEXTI

PRINT TAB(6); "SCORE"; TAB(31); "PROB"; TAB(SS)l; " ve"

PRINT TAB(18); "
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PRINT TAB(21}: "CORRECT": TAB(37): "INCORRECT"

FORT=1TO 65 -

PRINT "-";

NEXT I

FORT=1TOs

I¥¥1 < 10 THEN 560 ELSE 530

530 PRINT TAB(6); L

GOTO 570

560 PRINT TAB(7:: I;

570 IF (NF(I) = 0 AND TN(I) = 0) OR (TM(I) = 0 AND FM(I) = 0) THEN 580 ELSE 600
580 PRINT USING HHHARHE A C(T); NC(T);

590 PRINT TAB(53), "NOT DEFINED"

GOTO 620

600 LET VC(I) = (ptm(I) - (BR(I} * SR(1))) / SQR(BR() * (1 - BRAN * SR(D) * (I - SRA))
610 PRINT USING " HAREEREE, C(I); NCT) VCI)
615IF I = 10) OR (I = 30) OR (I = 30) OR (I = 70) OR I = 90) THEN GOSUB 630
620 NEXT I

FOR1=1TO 65

PRINT "-";

NEXT I
630 IF I < s THEN PRINT " TO BE CONTINUED, PRESS ANY KEY TO GO TO ANOTHER PAGE"
ELSE END
INPUT Z$

RETURN
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L
o L7 o = J
msannamaulssing ¢ _vemuunagoudunum

ACRLEV BV
jo oo

FOR GROUP AWE HAVE O , O, O, 0, 0,0, 2, 7,3, 3,3,
2,2, 2,2, 0, 0, 1 RESPECTIVELY.

FOR GROUP BWE HAVE O , O, 0 , 0, 2, 2,3 ,2,3,1, 0,
i,1, 0,0, 0, 0, 0 RESPECTIVELY.

SCORE PROB e
CORRECT INCORRECT

1 0.643 0.357 NOT DEFINED |
2 0.643 0.357 NOT DEFINED |
3 0.643 0.357 NOT DEFINED |
4 0.643 0.357 NOT DEFINED |
5 0.690 0.310 0.300 |
6 0.738 0.262 0.435
7 0.762 0.238 0.458
8 0.643 0.357 0.258
9 0.643 0.357 0.344

10 0.595 0.405 0.316

11 0.524 0.476 0.218

12 0.500 0.500 0.235

13 0.476 0.524 0.274

14 0.429 0.571 0.207

15 0.381 0.619 0.116

16 0.381 0.619 0.116

17 0.381 0.619 0.116

Press any key to continue

a+c
P =—m—
a+b+c+d

(T+3+343+2+42+42+2+4040+1)+(2+2+3)
- 2

7619
S
gatlszaadin 1
4

uni 1

o o = CY < [
snninFouTsasoulisoumsalyuiu
AZUUUAAR 7

AMUTDIY 76
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score = 0,1,2,3, ..., 4
? 6

? 4

29

? 4

? 4

Enter number of students(in group b) for each score.
]

> 5

? 2

? 2

? 0

FOR GROUP A WE HAVE 6 , 4 , 9 , 4, 4 RESPECTIVELY.
FOR GROUP B WE HAVE 9 , 2 , 2 , 2, 0 RESPECTIVELY.

SCORE PROB vC
CORRECT INCORRECT
1 0.714 0.286 0.378
2 0.667 0.333 0.348
3 0.500 0.500 0.183
4 0.452 0.548 0.242

Press any key to continue

P (4+9+4+4)+9
42
=71

paszendd 2
d
uni 1
- = as = [y
guainiouTsasoulisonensadyuiu
ATUUUYARR 1

AT 71
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}:?‘ORGROUPAWEHAVE0,0,1,5,9,4,3,3,l,D,lRESPECTIVELY.
FORGROUPBWEHAVE7,1,5,1,l,0,0,0,0,0,0RESPECTIVELY.

SCORE PROB Ve
CORRECT INCORRECT

1 0.B10 0.190 0.600
2 0.833 0.167 0.651
3 0.929 0.071 0.843
4 0.823 " 0.167 0.682
5 0.643 0.357 0.471
6 0.548 0.452 0.362
7 0.476 0.524 0.274
8 0.405 0.595 0.167
9 0.381 0.619 0.116
10 0.381 0.619 0.116

Press any key to continue

ylszaadn 1
&
UV 2
o =4 as = as
gusinSoulsaFouisouansalyuiu
ASUUUYAAR 3
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FOR GROUP A WEHAVE O , 21,1, 0, 1, 5,5, 5, 6 RESPECTIVELY.
"FOR GROUP BWE HAVE 3 , 2 , 4 , 4, 3,1, 1, 0, 0 RESPECTIVELY.

SCORE FROB Ve
CORRECT INCORRECT
1 0.643 0.357 0.320
2 0.6867 0.333 0.334
3 0.738 0.262 0.469
4 0.833 0.167 ¢.660
5 0.881 0.119 0.760
6 0.786 0.214 0.616
7 0.690 0.310 0.51¢6
8 0.571 0.429 0.354

Press any key to continue

37
42
= 81

qalszaadi 2

unii 2

gninFoulsudsuisounialnuiv
LUUUYAAA 5

AMUTDNU 81
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Enter number of students(in group b) for each score.

? 4

?9

7.2

? 5

23

? 3

20

20 :

FOR GROUP A WEHAVE O , 0 , 2, 3, 9, 7, 4 , 1 RESPECTIVELY.
FOR GROUP B WE HAVE 4 , 9 , 2 , 5, 3, 3, 0, 0 RESPECTIVELY.
SCORE PROB ve

CORRECT INCORRECT
1 0.569 0.431 0.286
2 0.745 0.255 0.574
3 0.765 0.235 0.578
4 0.80¢ 0.196 0.610
5 0.686 0.314 0.400
6 0.608 0.392 0.336
7 0.529 0.471 0.144

Press any key to continue

26
42

e
yaszaadii 3 anwady
N 2
a4 = ar - a
guaindouTsasoulsovasalniv
ATHUUYAAR 5

AaNuEeTY 62
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nter number of students{in group b} for each score.

E
? 4
E
? 2
? 5
73
2?3
20
20
FOR GROUP AWE HAVE O , O , 1, 3, 9,7, 4,1 RESPECTIVELY.
FOR GROUP B WE HAVE 4 , ¢ , 2 , 5, 3, 3, 0, 0 RESPECTIVELY.
SCORE PROB Ve
CORRECT INCORRECT
1 0.569 0.431 0.286
2 0.745 0.255 0.574
3 0.765 0.235 0.578
4 ¢.804 0.19%¢ 0.610
5 0.686 0.314 0.400
6 0.608 0.392 0.336
7 0.529 0.471 0.144

Press any key to continue

_ 4
P'51

= 80

[ui—

ol
| aszaani 4
| 4
| uni 2
i ar 24 =3 =
g ANGEoUTSISEUVAUNIIAY 2
ATUUUYAAR 5

AMUEOY 80
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FOR GROUP A WE HAVE 2 , 0

FOR GROUP B WE HAVE 5

c
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4%, 3,3, 3, 3,2, 3 RESPECTIVELY.
1 2

.619
.571
.524
.500

¢+ 5, , 1, 1, 1, 0 RESPECTIVELY.
PROB Ve
INCORRECT
0.357 0.258
0.357 0.258
0.333 0.307
0.405 0.158
0.357 0.304
0.381 0.306
0.429 0.258
0.476 0.216
0.500 0.240

oo

PAlszaenn 5
P
UNH 2
L | = al = L
o lsassuN o ial ey
ALUULUYAND 3

A o
A7sgouY .67



FOR GROUP A WE HAVE 0 , O
RESPECTIVELY.
FOR GROUP B WE HAVE 1 , 4
RESPECTIVELY.
SCORE
CORRECT
1 0.595
2 0.65C
3 0.810
4 0.881
5 0.928%
6 0.952
1 0.952
8 0.929
9 0.857
10 0.786
11 0.738
12 0.643
13 0.595
14 0.500

PROB Ve
INCORRECT
0.405 0.180
0.310 0.424
0.190 0.645
0.119 0.773
0.071 0.854
0.048 0.903
0.048 0.903
0.071 0.856
0.143 0.729
0.214 0.645
0.262 0.580
0.357 0.452
0.405 0.387
0.500 0.240

adszasdii 6

unii 2

gninGou Isasouisenmnlyuiv
ALUUUAAR 7

ATFONY 95
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1 RESPECTIVELY
0 RESPECTIVELY

? 3

70

20

2 1

20

FOR GROUP A WE HAVE 0 , 0 , o, 1,0,1,3,2,2,1

FOR GROUP B WE HAVE 0 , 2 , 2 ., 2 . 4 ,5,2,3,0,0

SCORE PRCB ve
CORRECT INCORRECT

1 0.364 0.636 NOT DEFINED
2 0.424 0.576 0.182
3 0.485 0.515 0.281
4 0.515 0.485 0.238
5 0.636 0.364 0.401
5 0.758 0.242 0.527
7 0.727 0.273 0.401
8 0.758 0.242 0.460
9 0.697 0.303 0.298
10 0.667 0.333 0.199
11 0.667 0.333 0.2134

P 25

= 76
yalszaanii 7
=S
uni 2
gnida ua dssanudiag
ATUUUYAAR 6

A4 o
ANYOUU 76
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? 0
? 2
? 0
? 0
? 0
FOR GROUP AWE HAVE O , 0, 0,3, 11,3 ,1.,1, 0, 0, 1, 1 RESPECTIVELY
FOR GROUP B WE HAVE 0 , 3 , 4 , 2 , 6 , 1, 4, 0 , 2, 0, 0, 0 RESPECTIVELY
SCORE PROB vC
CORRECT INCORRECT
1 0.333 0.667 NOT DEFINED
2 0.424 0.576 0.224
3 0.545 0.455 0.387
4 0.515 0.485 0.134
5 0.667 0.333 0.303
6 0.606 0.394 0.093
7 0.697 0.303 0.239
8 0.667 0.333 0.131
9 0.727 0.273 0.35¢%
10 0.727 0.273 0.35%9
11 0.697 0.303 0.250

o=

gaszaenn 8
=
N 2
g1u: Udae wa Uszanuiing
AZUUUFAAA 10

AnEeIY 73
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NOONE WU W

FOR GROUP A WE HAVE 0 , 0 , 0 , 2 , 2 , 4, 2, 1 , 1 RESPECTIVELY.
FOR GROUP B WE HAVE 2 , 3 , 5, 3, 4, 2, 0, 0, 2 RESPECTIVELY.

SCORE PROB vC
CORRECT INCORRECT
1 0.424 0.576 0.192
2 0.515 0.485 0.315
3 0.667 0.333 0.498
4 0.697 0.303 0.437
5 0.758 0.242 0.476
6 0.697 0.303 0.297
7 0.636 0.364 0.105
8 0.606 0.394 -0.020

Press any key to continue

/.\\ P=2§-
7

3

(=T

asyasdi o

unil 2

9 Hda way Uszanuliag
ALUUUYAAR 4

AU 70
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FOR GROUP A WEHAVEO , 0, 0,0, 0,0,0,1,0,0, e .,
4 , 3 , 4 RESPECTIVELY.
FOR GROUP BWE HAVEO , 1,0, 0, 0,0, 3,5, 3, 3., 2,
1, 1 , 2 RESPECTIVELY.

SCORE PROB ve
CORRECT INCORRECT
1 0.364 0.636 NOT DEFINED
2 0.394 0.606 0.134
3 0.394 0.606 0.134
4 0.394 0.606 0.134
5 0.394 0.606 0.134
6 0.394 0.606 0.134
7 0.485 0.515 0.281
8 0.606 0.394 0.361
9 0.697 0.303 0.481
10 0.788 0.212 0.607
11 0.848 0.152 0.702
12 0.758 0.242 0.461
13 0.697 0.303 0.297

ENTER LARGEST SCORE FOR THIS OBJECTIVE
2

yarlserssn 1
P
unit 3 msulas
§7u: Uda wed Yszauiing
AZUUUYAAR 11

AMHYDNY 85
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FOR GROUP A WE HAVE O , 0 , 0, 0,0 ,0,0.,0,0,1, o ,
o,0,0,2,1,0,2,2,2,1,1 RESPECTIVELY.
FOR GROUP B WE HAVE O , 0, 0, 0,0, 1,0, 0,1, 2, 1,
i,0,5,3,5,1,1, 0, 0, 0, 0 RESPECTIVELY.

SCORE PROB ve
CORRECT INCORRECT

1 0.364 0.636 NOT DEFINED
2 0.364 0.636 NOT DEFINED
3 0.364 0.636 NOT DEFINED
4 0.364 0.636 NOT DEFINED
5 0.364 0.636 NOT DEFINED
6 0.394 0.606 0.134
7 0.3%4 0.606 0.134
8 0.394 0.606 0.134
9 0.424 0.576 0.182

10 0.455 0.545 0.144

11 0.485 0.515 0.193

12 0.515 0.485 0.238

13 0.515 0.485 0.238

14 0.667 0.333 0.440

15 0.697 0.303 0.401

16 0.818 0.182 0.598

17 0.848 0.152 0.669

18 0.818 0.182 0.624

19 0.758 0.242 0.491

20 0.697 0.303 0.336

21 0.667 0.3323 0.234

Press any key to centinue

_ 28
P"33

= 85
yorszaadn 1
unh 4
g1 Udauay Yszeudiag
AZIUUAAA 17
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score = 0,1,2,3,..., 4

? 2

? 0

? 6

? 2

? 2

-Enter number of students(in group b) for each score.
? 8

? 5 |
? 4

?2 2

? 2

FOR GROUP A WE HAVE 2 , 0 , 6 , 2 , 2 RESPECTIVELY.
rOR GROUP B WE HAVE 8 , 5 , 4 , 2 , 2 RESPECTIVELY.

SCORE PROB Ve
CORRECT INCORRECT ]
1 0.545 0.455 0.224
2 0.697 0.303 0.437
3 0.636 0.364 0.160
4 0.636 0.364 0

yanlszaani 2
unil 4
gu: Uda ua Yszanuiiag

ATUUUDAAA 2

AMUAONY 70
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2 0
FOR GROUPAWEHAVE O , 0, 0, 0,0 ,0,1,0, 1,0, 0,
1,2,0,1,2,2,0,1,2,0,2,
1,3,3,3,0, 0, 2 RESPECTIVELY,
FOR GROUPBWEHAVE 2 , 4 , 2,0 ,1,0,1,1,1,0,0,
:,0,0,1,0,0,0,1,0,0,0,
0.,0,0,0, 0, 0, 0 RESPECTIVELY,

SCORE PRCB Ve
CORRECT INCORRECT
1 0.690 0.310 0.300
2 0.786 0.214 0.548
3 0.833 0.167 0.651
4 0.833 0.167 0.651
5 0.857 0.143 0.701
6 0.857 0.143 0.701
7 0.857 0.143 0.686 "
8 0.881 0.119 0.739
g 0.881 0.119 0.738
10 0.881 0.119 0.738
11 0.881 0.119 0.738
12 0.881 6.119 0.745
13 0.833 0.167 0.660
14 0.833 0.167 0.660
15 0.833 0.167 0.682
16 0.786 0.214 0.611
17 0.738 0.262 0.545
18 0.738 0.262 0.545
19 0.738 0.262 0.585
20 0.690 0.310 0.527
21 0.690 0.310 0.527
22 0.:643 0.357 0.471
23 0.619 0.381 0.444
24 0.548 0.452 0.362
25 0.47¢ 0.524 0.274
26 0.405 0.595 0.167
27 0.405 0.595 0.167
28 0.405 0.595 0.167

Press any key to continue

37
P=—
42

88 szantamniiun 1

g viniseuTsaSouiseumialnuiu
ATUUUYAAA 12

A& o
ANUITOUU 88




FOR GROUP A WE HAVE 0

FOR GRQUP B WE HAVE 0

?

Il
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3, 2,1,
4 , 2, 0,
vC

2 0
2 0
RESPECTIVELY.
RESPECTIVELY.
SCORE
1
2
3
4
5
6
7
'8
9
10
11
12

PROB
CORRECT INCORRECT
0.364 0.636
0.364 0.636
0.364 0.636
0.424 0.576
0.51% 0.485
0.576 0.424
0.667 0.333
0.697 0.303
0.727 0.273
0.727 0.273
0.697 0.303
0.667 0.333

NOT DEFINED
NOT DEFINED
NOT DEFINED
.192
.31%
.223
.355
.371
.378
.418.
.336
.234

co0o0COoooo

Press any key to continue

UseAniamaliug 2
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uuv Al sz ansnIn wuuIadszaniniu LUBIAANA
i 1 1udi 2
WinBou Pre Post D D |Pre Post D D |Pre Post D D
1. 8 26 18 324 3 22 19 31|85 85 0O
2. 4 21 17 289 1 13 12 14| 9 9 0 0
3 19 27 8 64| 5 23 18 324|875 825 -5 25
4 6 25 19 81| 3 20 18 3wl 9 9 o0 0
5. 200 28 7 49 | 1 23 22 484|875 8 -75 .5625
6. 8 24 16 25| 7 20 13 169 (875 825 -5 .25
7 7 25 18 324| 6 15 9 81 | 875 85 -25 .0625
8 5 26 21 441)] 3 18 15 225| 85 825 -5 0625
9, § 24 16 251 | 4 21 17 289 85 825 -5 .0625
10 8 21 13 169] 2 20 18 324|775 725 -5 .25
LR 153 2553 161 2745 -3 1.5625
NAGAT = ZD
\/ 0D’ —(ID)>
n-1

suunageuimlszAninmvesndngasaivi 1

§} =D = 153 uaz ID’ = 2553

t =

153

Jw(zsss)— (1532

o214

= 9.9665




uuunaaeuinlszdninmuoauangasntiun 2

i) D =161 uaz ED =2745 9214

(= 161 = 12,3521
‘/10(2745)—(161)2
9
HUUIADAAA

#i =D =-3uaz 5D = 1.5625 9214

(= =3 =349 (143.5)

(0a15625)—(_3)2
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7.00 - 7.45 W, swUARsUgums
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Geometry is considered one of the most important and basic branches of mathematics
that provides a wider opportunity for logical reasoning as well as spatial ability development.
Current school geometry curriculum has been designed for the mainstream students. As such it
is not challenging nor enriched enough for a certain group of students who consistently show
mathematical talent in geometry. One way to fill this gap is to propose a new geomeftry
curriculum specially designed and developed to meet the needs of these talented students. This
wag the primary purpose of this study to develop such a curriculum. Another purpose was to
determine whether the proposed program could be mastered by these students within 70 hours.

The proposed curriculum concentrated on main concepts of geometry from the
secondary level to the undergraduate level. The so-called Renzulli's Enrichment Triad Model
was employed as an instructional strategy that met the special needs of these students under
the guidance of the researcher. Moreover, these students could use other relevant materials at
what was known as a resource corner.

Secondary school students interested in this program were invited to éomplete a
battery of tests which consisted of four parts: (1) a questionnaire on personal interest and
mathematical potential (2) a test on creative problem solving in mathematics (3) the Ross test
in high cognitive process and (4) the Scholastic Aptitude Test in spatial ability, part B, of the
Educational and Psychological Test Bureau [EPTB], Srinakharinwirot University. Out of 72
students from grades 7-8 in Greater Bangkok, only 10 students passed the screening test and
became subjects of this study. As this was a special program, the subjects were invited to
participate during the summer session.

The researcher developed other criterion-referenced tests to be used within the
curriculum. Each units of study would include a formative test, whereas the two final tests to
be used at the end of secondary part and college part were summative. These geometry tests
were created by basing on the performances of general students from school to college level.
Furthermore, the Aptitude Test in Mathematics of the EPTB was employed at the end of the
program.

The experiment made use of the pretest-posttest design and the curriculum: compacting
model. Each subject studied each unit on his or her own. Only when the student had passed

the test of the unit, the student was allowed to study the next unit. The summative test would
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be offered to students who had passed the secondary part of the curriculum. The same process
applied to the coliege part of the curriculum. Toward the end of the program, the Attitude
Test was again administered. The data were then analyzed with t-test at the .01 level.

The findings revealed that all students were able to complete the whole program
within the time [imit of 70 hours. Their post-test achievement scores had increased
significantly from the pre-test scores whereas the attitudinal test resulted in significant loss.
Further investigation of the items in the Aptitude Test showed that some students had more

mathematiics anxiety as a result of taking part in this program.
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