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uaHNAINES (2540 : 2-6) Tenamiem et o Wrawindeniflenusasfieniayde
inldsudfusmumstiaTolesdannnt 4 du fe

1 Yudlam dlammrasiongwimmime fudou dadinlinhernedngsdimafine
Boafenfumutinntu AnnuomavonsninusiueAnusezen

2. MatsunsruIumsisaunIaaLw Qﬁﬂ?‘iﬁﬂu@adtﬂﬂﬂﬂdLLﬁuﬂ‘i"@mEL‘ViLﬂ@ﬂ'ﬂ'luﬂ@’liu@‘uaﬂ
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4. mSuanwiaedontilaBon Fedmonmuazmedunsaumienadala i

Meussenneianaems

L o{ 1 U L7 H L) LY L =l dld
gaeind wauanan (2532 © 12-13) nandwmdngaafimnsdviudewinSuuisienaeanan
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Fensensaefiemunannweiidnaeswuiefiouanlale wavaaiirsnmaea
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3 wingmmedn ensilamadindunhinmliyninidebmingesildwmsind
Suubitaluaturinii ussenst Wshuhfeiui@innpdochals
[ LY o o Al 2 A = L a
4. wingms avswiumanadn winnussvneg] udsadlgneasdeuasinyan

lotiiu <) mnaariemmiwndamend i selemidan
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Synthesis

mMPAATIEN
Analysis

mahlul
Application

b 4
ﬂTlNL‘ﬂﬂQ
Comprehension

ANHT - AN
Knowledge
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mMsUsediea
Evaluation

mIdaaTIv
Synthesis

MTeTEH
Analysis
mavh i

Application
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(FI’TINL‘H"ISLQ
Qprprehensig

mwlsenay 3 uaaspliumseuinndaTEiugauarImesftiydntes Bloom

Anmwdsznay 2 uay 3 usaaWiiuindnunfeesidnsoemadauinnseiudud 16 &
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feaswafalumsiamsinm 2 uwy da

1. msi5eu39n {integrated classroom)

2. MIUENYUSEY (separte setting or special educational grouping)

UssnvaadasmedwiuinGeuiifeamsnaofiens (Clark. 1997 : 204-208 ; uIn
qunaiug. 2637 1 85-91 ; W ansednury. 2542 : 182-184) wisaanifu 3 wsuvAa

1, Iﬂ'san15quwzna:utﬁnLﬁa (special group or ability grouping) Fumsusndudeuay
véngasamudninsmnanndning  masanguadasinuriuiuen Hiagustaeiome
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nmuemaaadiu 1) aduie Sasudninalienann @y faots Fas A e 14 180
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2. lawmaiieia (acceleration ) WiumsWiintdidhiGaunsngonlevingamitairiu v
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Foldnaniaanudinung dumrsowdnlussiufigdn filudnusendondn wasssiudu
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Howley and Pendarvis. 1986) navriumswnsmbnssnunsGouiifaiumsdould 3 53
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3. EENMIEEuEaviualy wanade WENEINTOITNIVDIFIFN J TBUW?ﬂLﬂ@?J‘\ﬂM‘U%

TUMHUATINENITD meﬂ'mmu’lwaatﬁﬂ

wamssemsrny umesewain wes avseAnny (2542 ; 183-184) 1ema Lieteil

1. madmndase ImAndnewwnennd ussdumdasudediaalaslismeisy

2. Wgamacow dugemaseuiva iidnlaoensidndowas sasmdmeias

3. sowRlivin lnuwwidinediensaidainnamans WidnSouwdnuandouuen
wilolanniiimuetSlughn

4. dowinfin TdudsiltrmilluGaiuafiBrmydwih dnandandalain
SuliGiagidenmydmdundsdmllinnummnmessngd

5. daudunduiin « Sadumndasdmivindeundgain q uavSendnibusiavamey
s

'
n =

6. uww edalaefinngiiey GudGormnuemeimanssenefiesdmidala

o

Wand (Colangelo and Davis. 1991 : 102 ; citing Fox. 1979 ) ﬁmmﬁa’h MM
Geud wenefmafussesnalumsGmg WonnssufussrmnmimsSeuduasma e
gamussnanumatedanuradigin enufashiardigin enuauilwilomfientu
UM (Van Tassel Baska. 1981) naid1 nvaleanmsizeny alifienumsnadmiinGouifians
sansoRsiUnennmsinEnEuiTe daenndasiuwndatas s uas Su(Davis and
Rimm. 1989) Safuathefaiauh maumsdouiuasmasmsSgfuasdlsnouiidadags

Muuagiuievh Wanunhamauazniauagaemingassmiudniillansssnanitieny

WeN ansEYinyy (2533 : 161-162) \dnamninagnswnsseurinGeniiinnaaansoiies
fiFaiifa mesranemuAn maduun mIafume mafnmuananui malimA - maveusah
Pinn massloUfifase mafusm maliFandan maudiiym ndnneeiinnanaas

M3 UMY

siluyymsieumssan (teachingleaming model) dhlasahofilfifuumnlumastfia

= v = v AN a 4 aa A 2 oo A
nssumaGumMIsanuazdafinafssfiBadamaGuumaseu Relifiersriudile A seyih
winevidagsaisnaeuilowfiassen  Indnmavierus@pufeiudnynerasiGauuarnsam
madeumadau SuwamsumalannfianssumaGoumsseuusiariu - Spunfiuiiauuasioan
TumsdafianssumaGeumsson  imsidevialsaiwlsrfvinmeaspluuuiu o alveyy o
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1. pluuunsiFaumssausesuguuazasslan (Benjamin Bloom and David
Krathwoh! : The Cognitive and Affective Taxonomies)
é’m:mwl,mxaaﬁﬂsznammgﬂLLuunm‘%uumiﬁauﬂmuQu 'iJ5LLﬁdﬁ1NéWﬁU%ﬂ@]Bﬂ‘lﬁadmﬁ
(cognitive domain) aanihi 6 %uﬁa
1. myfiiayadiam (xnowledge)
. mudhla {(comprehension)

- mahtuld (application)

= W N

MFUOTN (analysis)
5, NIRUATIEN {synthesis)
6. MIsudiuna (evaluation)
dnwmekazasdLTrnavasgLLMIEHumIeuTaaNs lha aztﬂm‘%'awmmmﬁﬁnw%a
3@y (affective domain) uvaanifa 5 funauds
1. ‘il’u%"i_l':i (receiving)
2. %uuﬂmaan (responding}
3. Suiloy (valuing)
4. %mﬁmmmwsgsmumﬁau (organization)
5. %mﬂuamé’nwmﬁLﬂmﬂumﬁuul,awwmu (characterjzation by a value or a
value systemn)
pliwumsBaumssanasuguasansharzimduludeiudel fa Susuimeenadan
asﬁuﬁuﬁﬁumﬁ%ﬁﬁagmﬁaw %uuﬁmaamzaammﬁﬁnaxﬁuﬂ’uﬁﬁunmﬂ?hcta Tufivamrauay
Fotwsiuman il usheemufenuseausssuiassiionesiidium i nsia
daamuk
yenmaIgULILMEEuMIreutagNuasaTsla Svaningih madeasiaeudu

; 3 o & 1 o ’t: ¢ 1 5
sou massiullgiuigesdaswiarduiilanavuaslifimethadu ( senes, 2540 - 8-19)

2. ;.iill,mumﬂ%wnﬁaawawguma% (Jerome Bruner : The Basic Structure of
Discipline)

shnmsdeumssoutasguuesasnants 5 Aol

1. enuddyreslassaensiet (the importance of structure)

2. eman3anlumsiSen (readiness for learning)

3. mﬁfﬁﬂLL&JU%EILG‘ELLE&LUU%Lﬂﬂzﬁ (intuitive and analytic thinking)

4. nga‘lﬂuﬂm‘%mu {motives for learning)



28

5. fatneiSuu] (aids to leamning)
pueuunmaeumsdausasupuuefasiufinssuaumsioudusdasin ldiuidle
=t 4 o é.’ 5 ol & 1 2ol & M a Aﬂ: v
winuasiBen dmiudewtiwpuueifenudiwn fdueaelddhlianufontusdisdyoes
Asmiannssaumamenuy i uazINMIAAILLAANsALaruILMERY et
v \Jva : al\lvv v oW 2 aa & A
nasasmMINe NI GEaslaeuwy ST laduwumudadisemandnadtery wassnansnfiasdumn

eyl ) WEndaly @amed. 2540 ¢ 19-27)

3. sluyumsiseuwmssaugasiaviada (JP.Guilford : The Structure of Intellect)

piwumasumsseunesfiavieseaufupun lesauredygninsnauds 3 a6

1. ifivaanssumaghe (operation) & 5 Ustinnda sy medh madeuLLent Mo
AouULBMNTE  UasMIAAUULILITHHEWA

2. ﬁ@maatﬁaww’%aﬁazgaammﬁm (content) & 4 Ussméia plmw dydnmol s uay
WEENTIN

3. AfUnINanReRERAAWS (product) £ 6 Usswvifa whiy Swan emNdwug swuy
mawasgy wasmailyle

ot 3 A wasausealasseharaatiygnamamnusiasfavesaay
Ysznavdy 120 win Asvadalsideludmyneiyofidundgutowduaiidnensiall mngams
wwh esdeaiuassddudamilattinnn evssmnlimstessEdanunTumte
WMl Fouveeniiu 4 dsunmde 1) anu@asBy (originality) wsnsfsanuAnisl
snwoulnal o Seliidladesnrion vianmasdunrafafidauannanemsdedddmsneuen
domnanuaariiy 2) enufaadaILAE? (fluency) WitianEdevaImsuGanden
datulaslidiuay Semuasasuadrlumslitond nslsemufod mawsasen uasns
&0 3) andefoven (fexibility) vanefsdnunansenndiaf e ssnsodsuwdenls 3
annfatieaveguuindasy Senufebavguitudauss 4) anufnaudunaas (elaboration)
mnsfamalszmunastioBuaafaamniions 3 Usn Joldun enw@esdy enwde
asasne sz RadamEulARanas S ananRamadiaims uaswadiidie maldsini
Wasuuasshoslminnseadn dunfnrasianainastiuiimsidnnuieeann

Riemuehs 7 saadin asalusunsumsGaulivansan (ueinas. 2540 - 28-43)

4. gluuumsiSeumssauas 3efld 1hiw (Sidney Parnes : Creative Problem
Sclving)

usumasumsdaureanthm dhluunsBaumeseumsuitlymaadoese &
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1. Mandaga

2. weewmeniigm

3. WEHMIAR

4. UFWWNFEY

5. WEIMTHONTY
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fusauda vinwemsssdhmaatshaasrndalidemdasy viamsuitiymiianiiseans

(Newnas. 2540 - 59-71)

5. gﬂLmnmst‘%wmsﬁawaeww;;aﬁ {Joseph S. Renzuli : The Enrichment Triad)

uvumaGeumssaurasugadiluglururasmsieiaaiodiiiyn 3 9ude 1) Tye 1
ufanssudsrariall 2) Type T Winfanssudndiadungy 3) Type I dumstnmduedud
T3 q dunayeesvdaifiundundn (wewnat. 2540 : 72-91)

dwdupuuumsdavasiiumaiai

b 73 1 [ e oA ﬂ;d = = ,'4’ d' dl ]

1. m3lfnmamvnasfumsliinGaufidemumansofreEowdan@amifiaulaathg

narmeuaslFismsGeushanuay
=] [l - 1 L A. L1 a L A! LY
2. umnvapang fe Seidnusazens loe 1) et iduaSousautleld Fonseiuea

sularaadinbidnudazen 2) Beradansdwnnybwinmemsfinméuat uas uweamaaviay

]
A

T A 3] =) & 2
1ﬂum‘§ﬂuﬂNﬂ’ﬂNﬁ’lNﬁﬂWLﬂHﬁTN']‘IDLLﬂﬂQJWI\‘Lﬂ

3. WS auifenusmansofirsusasaul S mstananun e

6. ;sﬂsmunm’%'uumiﬁawaamm (Hilda Taba : Teaching Strategies Program)

ULLMIEERM TER UL AL Lfluqﬂﬁ%‘ﬁ‘nwsﬁauﬁﬁaqﬁﬂwﬂwqwﬁ%mmauﬁﬁmﬂm
Farfudiu 4 othefla 1) malmwarafenusen 2) mawseemineraddaya 3) maiende
FoapllllE 4 manasdtingndeuds wueinad. 2540 : 92-125)
Tunirlfgnsisnsdeusaminn  egazdasnsunmnuatisandoadidon  faslimasoud
UrRvnm ensfimarmueiansni i

1, fgmag:a‘mmﬂmamﬁamLmsmfm_rmm‘maLﬁaL‘%aaﬁguwu@

2. Fmsrausifiumsaftnouais

3. igm&j\'mmBL%GWE]?IH‘E‘SN‘HBGLM&&‘%%@E]H

4, ﬁmmﬁm%ﬂ_mn%umau

5. ni::mumiﬂﬁuﬁwmmusias‘i?u@mu

6.

w RJAI v A + .’3
tmummm?’mﬂL‘mumﬂ:‘l@'ﬂmw]awumau

7. gilLmnmﬁL%ﬁumsaaummmma% (Calvin Taylor : Multiple Talent Approach)

pluvumsBeumsdantaavae iiugiuurasmawannansmansofiesmate lag
wnldiasunmensasnsoRiemaanitiu 6 du Aa 31mMs enadessuEse madeaula ms
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uaiTaou Renmdeu matauaniaiiumg thediudidningas (a3 fuivns) Usufudfus
loumsennwdngss (indew) nazTUKaNTEILOIVANges (fnasas guew) uddmsLmelsudiu
wingasadmILINGIfemasansofies wfiemududaunazsammnnmiiiiaudiasen
gﬂtmmé’ngm?‘ﬁaﬁLané’nmﬁmww Ussnavfusssum@ivmnmurasinGewdifiansaanm
fivens 1903 (House. 1991 : 40-41; citing Rogers. 1986) IéaqUisuidiugnéy o Tumalsudiu
wé’ngmﬁm%uﬁnﬁaw?'lﬁmmmmmﬁLmﬁaLmn@immnmhm,ﬁuwﬁnmiﬂn6’115’ 6 wsynraeiail

1. M'em%ﬂixﬁﬂ%mwwmawé’nqmﬁm%uﬁﬂ{%ﬂuﬁﬁmmmmmﬁLﬂmmmmﬁmﬂﬁtﬁwﬁ
LaﬂﬁLﬂﬁﬂduﬁﬁNﬁﬁéd[}ﬂé‘lmdmﬂ%tlutjdﬂ’j‘]Lﬁau 7 fiaglunguergfioat FetmmsinGunds
ansssoiemiaGomingasndffinadugvigernagudn Jedmauatvindelah g
Wenfuudlihazdeundngeslafims dndmdifiaramnnfietodinadigyigeniese

2. WoafigaifiuiulssivBnmaasmdngasdmiuindevdienusunsafienlaams

= 1 v A L3 v :{ é’ 1
WApufeuNaINMITIe HOUNDULASWRILTEU LW‘)"]Sﬁ\'ILLNQ'Jﬂ{I NOWLANBNNINWANHUIUDLNY
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noh utfillsfinegeiorawh Windwmateslimansmvhldinnedu Sioeuenamingns
Unél

3. ‘himQ%Uizﬁn“ﬁmw‘naqwé’nqmﬁmﬁi{nﬁauﬁﬁmmmmmﬁLﬂu lasmsvaenudiu
andfiidasiundnges 1w 7 AUneme uas TinGew it emsdumaiusinasia
MHLSEENA (objective measures)

4, 13Jma%waﬁl.ﬁm%umnm‘ﬂ%wﬁmjmﬁm%uﬁnL‘%uuﬁs‘immmmmﬂmmmnmﬂ‘%au
doutindeniisiensmanmiensildlindngam fudingu o fagbasidudont wowhus
Hugrirasindeuidienssansofisy am%s‘i‘[ﬁﬁuagﬁwé’nqmﬂﬁmaa'm@'ﬁm udliiasanan
mml.mnm'na&hamnﬁﬁagjéamﬂnmmLﬁnﬁaﬁaanfﬁuﬁ

5. lonadusfifieduanmsliningmedmiinGowitamumenanfianmsolid
NENAILAN %aﬁszﬁwmﬁﬂmrmmuﬁuuﬁnnﬁjuﬁnﬁuuﬁﬁmmmmmﬁmwﬁi%’wﬁnqmw ok
winsdiafiasdisnaufiendty ) Snsnnane 1 usigela Gadusmiderafoms

6. fuaTasiiatacii o ivansfusrsnmAremingasdwiindewiifianumansniens
udh Alinansmynm ssdiundngeminld

nndsudusin « lumadssdmdngasdmiuinSeuiifiansensnsofismong AHes
wdalumassiumingas aandu 2 umeu Ao vaedmloeiFnmy domshawsudu
amdaiuiyaiulasshumdngam fnariamagausuaed wasssdulamamansslivin
gaaumaimdngas iinasasseusiaiunguinothe e Budfisunsumensmmageunauten
r'iummmaawﬁq1‘%81461‘15uuuwmaau’iﬂwaé’quéuuuﬁaLnmﬁ%ﬂ{f"iﬂmwmauﬂmﬁamﬁﬂmrﬁm
LLa::ﬁm:LLuumﬁauwﬁaﬁuumﬂ'wmmmmLaﬁmﬁ'aﬁflﬂtﬁwLﬁuuﬁummuq@ﬁm Fafhunautlu

msisiumIginieninGeunonsuhidudsaul
wuuvesaudsna

MaaaUBUNTIN (criterion-referenced testing) WMNITNeEALSMUAAMNMANETEING
maseuleeinnsamseuasireul fnufusnaspuiuiad (absolute standard) hagflusee
= n: [¥) =1 1
1o Bonmapuiivessuviels -
o n:i 4:{ s M - € -~
AN ETasuLe Ui diuivassulasvi U A saanaesuariivin (Glaser
A @ a cll
and Klaus. 1962 : 519-621) TaleilWenmsnelih wunasaLdanne veneds wameseLs
2/ A‘ [ LI-Y-" d.r - ¢ a:lI

AnvtuadAtRtwRemsTasatsnanafnsuaemumngldlaensmunasusasemsein
| a 1 5 - :é 1 1
rivmialiuavdnemamineviines Iwunauazgise (Popham and Husek. 1969 : 1-9) nelih

uuimaseuBannet wnells wwumesenlfiiteTesmmisinaurasudasynas Tnoadenoet



50

LBty ey vensnNEnnaoviawgiinasilenen Batheinds

ULMARELBINM (criterion-referenced test) LﬂuuuuwﬂﬁauﬁmﬁgLﬁammixﬁmww
memﬁaﬂﬂé’aoﬁ’umcmhsﬁaﬁmsﬁ‘ammiﬁauua“ﬁﬂ"uuuamﬁ@m’%aﬂ.,uuummﬁém%ﬂﬁﬂum’%aa
dadwhdaaulenasmunasinmmelwiol) mm@mmﬂnmmwau.a:nﬁﬂl‘ml,uumaanml,nmm
%umnmaqmnmmmaam‘mﬁumﬂw\lmmnﬂ%mumtﬂuwﬁmnﬂﬁﬂawamnnuuwﬂi ¥NALMS3
wammmﬂﬁmmnL'wuﬂﬁau‘lﬂLLaauuuﬂa1mauw5a1u Tﬂumﬂmwamnmwumauaauam
thessnmIGaumsaan (Hambleton, Swaminathan, Algena and Coulson. 1978 : 1) nseLums
ﬂmﬂaua\smmfm%L}Jammwmaﬂ.,uuu'[mmmwamsaan‘lﬂmuunummgmmmma FoThunn
muuannmwumaﬂ'aa tharevmaulaay \lmf%yumauwﬁmiﬂaumnﬁﬂnuwﬁawm B 9 Tungu
FounanuTasinGeuay aaﬂmuﬂummﬁmma‘luﬂwaawmit;mmaLﬂ%aumaunummenmamm
gmmmaiaLmuuua.,msswuamwamsaauammm‘lunﬂmm'iawaa‘lﬂmmmjmﬂmwmLm'h
mwmmmaLﬁuasluwaumaammumamjummwamnmmLmauuaﬂa Geanfueetivdndmm
masmmuummmmgmmmgumwmwumﬂ'mah uenTIMn IuuaRazeE ugLrnsduon
L'Jawwmmuuuzﬁﬂﬁuym (e Aglystiuawed. 2527 14)

mMiaTeRtansEaRULA N

s eneifanamauBanost fnson 4 Saedatuds

1. eseaeastasdanmnaiuansease (item-objective congruence)

2. shadifrasdangone (item-statistics)

3. MIFAHaNTaNTEN (item- selection)

4. mAUUPTaNIEN (item-revision)

ANEEARNBITREN TR A

é’nmmaa%’amzmﬁéwé’ryﬁﬁﬂﬁa mFanfRDIYaITansIniugaLlsae Fafiendag
Mussnswastanszmeialdmaqmmlsy mawmwma’lwnam LI PN N D AT e
MmN ITFREY I@]aﬂnﬁ%’amzmammmnmmﬁa\lwuﬁmuﬂﬂmwaa@ﬂﬁ'ssmﬂmsﬁau £l
UsvavdidamninTsauasmmednyaiemeasaaniag (tble of domain specification) Shnous
Y 3 ﬂ‘:.,m‘sm.,wmsmmmuﬁa@ﬂaaanumamwuqnuszwmwansumLLauaﬂﬂismﬂ fa
WoinTIN am uaEMTLLILENaELHu (hierarchical classification)

TumesSatanszne wofina Ll.auLHEM'MT’JNﬂHLﬂW%ﬂUT‘ﬁdﬂ ﬂ'm.,ﬂ"ﬂaumsﬂ;mmmu
oweasdanme amanedachunat 2 fousn wofinTsn uasdiom adsndielydi
wwtatliszwhsfumaumesudansone athalsfimadnumisaseasanadssudasdianinn

RsoanaumaiTnamesey anwEnsn imadarmamnsreunagay RC UG TReREY
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soanfBTdanTIeUaLasaed v amsaBadiavniueg

mMaTY wm1u@mwmmam'nawam"mLmuaammmmun‘lmﬂu 2 53dt, (yante
Aryloyaiuamas, 2527 : 68 ; wBesnan Hambleton et al. 1978 - 34-37)

1. mﬂa@awuﬁmmvgmm‘mzymamm

2. MdumalianaseseunnMMasavEamaiinG s ne (empirical techniques)

ﬂ'}ﬁm‘i'\.‘:ﬁﬂ'ﬂum‘idﬁdL‘iami@EIEJ‘]ﬁE!G}ﬂﬁﬁﬁ]‘ﬂadDEL%H?%?Wi&BWﬁ‘Nﬁ@ﬁ% \Whims
i Ndenasvetiugalasaad G iinsay w’%aé’m:rwmwwaamamm%fﬁéimnw‘a’mﬁmm
Hamndasiuvia i m‘swamz:mL‘mumawﬂaLﬁ&mamwmﬂsvmﬂmaanwmumww SIDIIBANNG
Feul i Tmfl:ﬁmsmfmaaunummmwwmimmmmmemLuamuavamﬂs LR M3
ey mmmsmmmawﬂmsrmﬁamawumaNwmﬂmmmawn‘mmﬁw Iuafuasussidiadielé
wualy 3 336004 fa 1‘5@°ﬁuﬂawuﬁamﬂaaa‘s"wmwamzmnmmﬁivam deflanumng
anvhadanamafiugadseaed ua 1'mwmswmvmmammmm@ﬂsvmﬂ Iunwsaauasquw

M ULﬂBﬂi‘ﬁ@'ﬁuﬂ’ﬂNﬁﬂﬂﬂﬂ ENSVWJ'N?I?]ﬂiv‘r"I\'l ﬂUﬁ](ﬂﬂﬁuﬁdﬁIﬂ mnﬁ@mﬁwaamfﬁmmm dunule

o

NNgn3 10C El,umﬁ'uﬂammwmammmmﬂamﬂaamwamamsmﬁm@msmﬁ Shéitiie oy
Idflannndm3auhiuo.s wansihiansensiaviadudiunmqedsesdGmndnsamdeld &endai
waend 0.6 uamwndansvnalaifonde lidudumgatssaid Gmofinsadatu dadanioiis
eeradedionly §idunssedormmfimonaemdadion wiobifuusstansonl
mafidiunstanseng

Lﬁaﬁmmwﬂfrmaa@ﬂé’ahzijﬁ’anszmﬁua}@ﬂ‘s sAud dehaummaraunsans
wwwrhdansznslsauiungumasingeu %’aaﬂaﬁll@’imnmimawmuﬂL‘mummimzﬁ'lmﬂmﬁu
UssnBnmasedonsoned densenamaniuiidnumesie « fodlaliviell funausis 9
sznauludny madannguiidunnst mamusnadoundutoningen madomehen e
waseaTRTIMUN uaznsimmeniimaniug

nmﬁannéuﬁlﬂumm&ﬁ nﬁl,ﬁannéu%uaaiﬁuamimmymamwuwﬂﬁauuavﬂiimﬁﬁa
mw.mmnLmu'nmﬁauaammmdmmn‘[mmmnm mysaufuasbisauinasinGeuluqgasvsadie
wiks mmamﬂamu,azunﬂ-svmumaanm.maummmﬂmm-m~mmimmmanivmammnmm
waslasmmazmeudansensbigndis ngutasinGewaslsneutushainGenidamadiumaniilas
anuindsnitidfumsaenudn willauiuhnsumssawindeudannuabiomuassidansms
Tigndas dmanssinunilbidiods danssmoashemmalumiifenomiely viiogatszasdlegn
HaUNINaUIE maaﬂﬂsuﬁaeﬂ@aau‘lﬂu,mnwmmmﬁaauslmmﬁi srsdnudlenasaumian

drewEuutanuds u.ﬂLsﬂufhumnLLM&MWN@@Q?@mawamzmamagn@’]’ad matienanguiid
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Inouni 3 358

1. Torauriunduéiathanguifien lnussurausauiavaomasdon
(preinstruction-postinstruction)

2. ABamufiundadothacasndy lavseuiunguilildSunmrauasnguilésumaneu
{uninstruction-instruction groups)

3. Fdseuiunguiachanguidien losRamonanasuuugada

i v
oA R oA

limatuesoilfisufonifsouiungushathosanguiiamnitaitatonmicidan
WU 1. uasin 3 maa?‘mmam'lm’i%'ﬁmummm‘l@gnwaﬂummmLmnwumugmﬂmaﬁﬁ
daununguiatheaongs IﬂUﬁaummquwklu‘lmmnﬁﬁauuasndmﬁ‘l@'ﬁ%fumiﬁamﬂugﬁuuwm
Known-groups technique “?‘isl%’mmmmmaaLLuuwmﬂauqﬂﬁnmwué’aﬁwmmsqnéfl%c[umﬁﬂuuu
Bainoua Lﬁ'mﬁumwmﬁawﬁnL%yuﬂaandmﬁu@n@haﬁﬂmauﬁmﬁu naan ol léFumaseuuag
naufiresldsum ey

doyadaunduraninGeu ‘vaaamn‘mﬂa‘uLeﬁaLmenmLmumﬁaumm"ﬂmamammau
naummmLiauﬁmmvnaﬁlﬁmanmLﬂﬁvmwvl,w,ﬂumﬁmmu,avnmmwnwnmm‘l@mmmaumw
uun‘:vmum'im"rlﬁ’lﬂ‘uam s Ml uuEeumd s naeisss vidamadumuninemaes
Wafedm s mresindoulimsiuunaey Foyafoundviivnihslombanlumaiy
Utuuuvessy uanangaiaIatnstionsen fnsufie mdwhlimanyssuasedslidaan o
e oumasauavmadinden du SansnedalathimliinGenduam wnisaunuda
mmamm@au\lunn‘mammaunnmnmwuwawsa‘tu fdmienlafitinge bifvieennfiandle
mmummm"mslﬁ‘lmauawwamLm'mnmﬂauuﬂﬂﬂsvnaunumanmslunmm‘n"wzaamvm

AP INENNYBINBNTLNY (item difficulty) Manuenvasianszn 8o WosEuduasnnu

vinfewtsmaudanamssthagndaa dmnoilaelfgers

. o
MONHNEIN = "XIOO

=S .

Sl c d mmuummwﬁwmu'namvmamannmaa
N fa awihdewinme
Tunsulanamsnedamuenn AMOMNENNMBURBUAITRE SN 0 - 50% uazemy
EMVRIFDUATIBLTENTN 70 - 100% (Berk. 1980 : 66)
ehdnnadwunaasdanisne (item discrimination) ehdasumniamawdauuasile
NnMTfIFInmIFeUnaudauKREF ALV IFaU ﬁ'%ammu@m@hwmnfjuﬁ\l@’}'%umsﬁauﬁuntjuﬁ

Lailsumsmau slumfmmﬁauﬁqmmm‘ﬂ"la"mmha.mﬂﬂqsaazﬁaﬁmxmdunejuﬁLﬂul,nnvﬁuax@ha"ma
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ahna.uns’hejmnmiuneﬁmﬁmﬁu ﬂ'mu,mnsiw?;l,ﬁﬂ%uiwdmnzg'u*?latﬂut.nmﬂ%s.ﬁmmmnmawaomsﬁau
mmﬂaﬂfnwmumdwmaﬁwLLunﬁ1é’1uwa1imaaTﬂiLannwaau wdunh enwllumasan
(instruction sensitivity) 3F3aMzicnamiadinun mawmmmnmmunaumamqumsﬂmmv
mmumwmmiﬁammmaLtUﬂ@ 4 5560l e Aylyathuomwad. 2527 - 83)

1. ’Jﬁﬁallﬂi\‘lmeﬁ]’lﬂmjm}’}amdﬂqmﬂm

2 ﬁ%‘ﬂanﬂ%aLﬁmmnmjuﬁqaamﬁamdu

3 ‘3%ﬁau%mnn'sj3~léf'msj"wﬂaj'uLﬁmw'%aL%ﬂn'jw’i'%ﬁauriammmé’sﬁau

4 ”J%ﬂﬂﬁﬂ%«ﬁmw’%aﬁau%‘mnmiuﬁqau’mé‘}m lagowawunriiaasnuinunius
(Latent trait model)

mwwmémmhLLunIma‘i‘%aam%aLé’wmmnném"naahsﬁmna'u \03len (Crehen. 1974 ;
257) ‘lmm@me@‘mwaammuaumiﬂmunamamu,av‘lmaumumumnnau‘l@mmmﬂmmmm

ﬂ‘i“ﬂx‘lﬂLLﬂ"ﬂﬁ&J‘l’lﬁlN\lﬂl.a&luﬁ(v'l'mﬂ(ﬂﬂ'i"ﬂdﬂ

Radsiinmuuaudasetisnasuun

fasumwin@nbingsd dumadendmanassed

= = v oAl 1 A\L}i Lra, -l 2 [ 4
ﬂamu’mumimu‘lunqm ‘lﬂ'ﬂJﬂWTL‘IUHEGHN"?@]ihSﬁéﬂ

)

fAodnowinGeungn N, eaudonssnagn

ooz 2 ow

A e LA ‘ 154
AAMUUUNGTBUNGN N2 FOLTANTEYNGN

ensudhaniuteastonsend (item homogeneity) m3inenudwaniusiiaariigain
1Y 2r L [3 Fol e ] ] = 3 =] ’: & 3
mwaaandasasiansmaiuyausrssamitouiuia llaasaufios 1 a% viamsseus Sdaen
[ 2/ Sl A LY :{ zv A. c: ] &r [l L 3
&Ry ganIEmTIEdmANmnmiiowiu fefoanamdaiufimhaidioay daiugessaed
wwnevdaymlszaadvi o wssliduiudosiasaneatfiomudhuonmiug
nsfadandansmg
| [
maaianiansme nesuvmITmuTIweAesiteyarivaeiinaran ashanlilums
FngummwsalssEvimwassdanssmyhdansanaliqusiBannesjmsnefis e b 4
nysnaflfiiansinnusenndasseriudonsmafeaussaed fenuen uasis e iun
urambhanfiarson 3 nadife shienamalumadhuuuseutiugaie Usupriowh msu
A ar :’: 2 |4 X 1 [ a4 -JA ': (Y AI L -] )
dou viadafisllufatiutmntnal Snwowansdanssnedifbminanniigalumsdadonds s
fonndasssninionamaiugaussd ManunuasmamRhmn meRaTna NIRRT

WaTINiuAlE
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maul NI
maulpdensn Wadeyadaundiviamadensimesiainuihdensmafinnsfiowane

24

s ] ¥ o c': ~ wooel 5
Nﬁ%‘]dLL]J‘LI'YIG]ﬂBUﬂ'JﬁS’?Lﬂﬂﬂﬁ‘ﬁﬂﬂm%ﬁaﬂwaw@wmﬂuu Imawmmmnmwawmummum

u

riewsevuadsen (Bafmmnanngaildlédiummmouiungsdlldiumsson) donsmmamaiay
fendmradumnanifuguiiadics s uuntuay

lumsshaumeseudanamt asdosiienuiiitu naumsiimasadsesimsiens
danTeng 4 aweheriufe  Anadanadatsosliansenafivgalivaed mehafifiaasfonaine e
dandanseme usrmafuipdansens diaaldnmesauBannsismmsniaslanmamsny
Idmarnmsnasgmassemuansaniiuals

[l
= o

vangaswzasiadiuivindauiifianussnsafies

fuadia (Algebra) Tuafiamaniammildiamnlpesmniazadalas #ynsnua
e ] nl.: e | G o Iy - Y ~

unudiautls siennduldfanluidunadiinllresssefiouasluiige ldwam udannssm
wradiadenudeydai

1. filstlamisamauitiymens o ifass wnsdhuefesflalumeshouuniizastes
g eneuszmauiigm ulanfiduads

2. huesasiiofiazandmiumaGoudasgieeaEosmmsng ¢

3. duiugmlimsfnninedasnamfiugauayinenniu o

= A A oG ¥ oA b uoaaG < 2 v oA 1

mafnwgadisdiusasfedasivinidunastn. Ssesliiysanmatuadaenans
sndu Waalumiludmivienmudhensimefisedious: ffoadndmivsaudadacnans
uwdu  matemangasfisadaiunidnagdasiibitianuasnanlunsfeuacaonndnigg
mglumadendraadinbuudapeing 9 i dunaulumavnemadhladus Smadneiidudienty

v

MeuduraInaeus (Kuchemann, 1981 ; Hart. 1980 ; Booth. 1984) wuiduunlel 6 dude 1)
© 1
letter evaluated ndumenansdindnwsiuland igu Wemviuetiun * o 5+2x = 13 w&s x fien
- -4 =) 1 1 ; 1
wils * Tuduiidinazmauh x = 4 v¥a x = 6 lawfufitush x dueh o willosliaulaerimng

16 o) 2) letter not used Wuuiidnsansomenldloeludasiminuausiosd du antigw

L]

1
o

A+B+2 = 2 dofvma A+B = 25 Snanansoaoudmuléviuiing A+B+2 = 27 Toelawled
A uay B vinwfisnsls 3) Jetter used as an object iudufidlafimmamansuseingussasins
m3ldindnys wu andselon * weldamugnuazuatfladagn Samaranivudnedyingel
3a+7A @nazasnsadilaléh A Fudsfidodeoldla 4) letter used as a specific unknown
duduiidnasnsolishinmumidsitaemsaadmilaiivmuen Wu defmsnd R

1 3 i b2
aniauly R = S+T uay R+S+T = 30 dadinasienadnlah B Sueamefivitiu SeT wihvi
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wuiuenawlallé 5) fetter used as a generalized number DSty &n
samanaqlléi Smownnanefivanehstdahsnumendsnssiomills w Wodomamen
Q IN%aanN Q+R = 10 I@]HLﬁﬂﬁﬂﬂisﬂumiﬂhﬁwaa%ﬂmﬁﬂﬁ?ﬂiﬁ’i‘l Nwau 0 viaduau
Fawanannndh 1 diiduses Q Fausheimmueuiiidanluiaasdsmaty R uilst 10
i ua 6) letter used as a variable EwiMlSNwRwMSLl WinsansasgUnminely
Snuosiifudausathauiet Sesuseeiiiamengey fansdriidsan R 1500
My 3k = ? v190 k3 = 2 Winaanandlaiem 3k vie ke3 Hehwhlefldiasninasnsnumen
k satdmaule 9 (Osbome and Patricia . 1988 : 386-387) Wana i sWansnEnWINBENS
IIUANNDTIR MNTNaaAvisual aptitude) ﬁﬁwa@iawaﬁquéﬂnmﬁmmﬁm% o uuileleise
wudwmmmﬁmiumwmLﬁuﬁuwaéfuqw%mqﬂzﬁcﬂmﬁm%ﬁﬂwﬁmﬁuﬁﬁuadwaﬁﬁﬂﬁwﬁm (Bruning.
1975) azﬁu’%aLﬂuﬁ'a?}ﬁéwﬁuﬂﬁaauﬁﬁmﬁﬂuﬁuﬁazﬁmﬁanssw‘%&ﬁ'saﬁwwmmnﬁ@ﬁana’nﬂu
dhilufanssumsaaufisadia (veTM. 1983 leninlianndennadnavilesiavnersntio
LmuLﬁaoﬁuﬂﬂngagﬂumﬁnsﬁdﬁaanﬁﬁ’@n:jw‘%anﬁaimun (Copeland. 1979) wananiteiewy
MinRredethoianmsdnathaiinmigneasdnlnowemaiasouun eumuduaues
(Dessart and Suydam. 1983}

Tuudvasmsdemingns vislsunsnamemaadiaendns s uasany (Davis et al
1978 : 1-320) %ﬂ@’fﬁﬂmLF%mﬁumxmumwnﬂ:ymwLﬁamsﬁwﬁ'ﬁ‘ﬁmﬁw‘lﬂﬁmmLﬁm'mé’nqm
wmgdmiumaNawidnimedamaninbifes wingesitaglamadinuasdaudhh
ifiwh) (NCTM. 1983 ; citing Davis. 1978 : 78) ﬂ’aﬁmLﬁuﬁana'nﬁdvunsié’jﬂﬁﬁmsﬁwmwﬁn
@miLawwsﬂwaﬁ'ﬁﬁﬂm%umﬂm it LS (House. 1981 : 195-199) loWammimangmsdmiudintiygn
Belisisadiauidinseiudsesfnmaauad dnunemasadon TealrSawdomivada
il 1 warz melwaamiled auiuraavdngasagiimsidn | édnmethada: mataumnsam
ThilduSouuazne dninnmBmedmmedarouiuavany

%nnm‘iﬁm:n@imLLa::LanmsﬁLﬁmﬁ’wé’ngmmﬁmmﬂm% o walandilomena o
Wula a‘ummasaﬂumiwmqumLﬂummirmﬁn%Qjﬂizmmﬁaslunm_gﬁﬁrwwm f HAeAAu
FvpeaidudasiidanuidglumemiliGoulduoafiunmasstiymens o meediamaes
Lﬂum’%aaﬁaﬁﬁzmmﬁm%funﬁﬁuu%’aawﬂﬂaaL‘%mm LLaxtﬂuﬁuyuslumia%ﬁawnm'ﬁﬂa‘lu%mﬁm
sanituge Pivededmndianiinifuadoiumpns atarifumdngemain iindewséy

(v L2

dsundnmeausunianumansniiewmandaenses iasaulusuwhdomedon Tnadamis

U

Aendenaninaslimdngasiteadien sznauludy

1. MInseRauaymMInendlsenay (expansion and factorization)
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2. MPLUALAYNIH (sequence and series)
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& b - dac < 0 mnaglildhuanadanasiienshaiu
AI 2 1!: [ b
fio b’ - dac= 0 TnvisdRINYIAL —o

Jwhmwmanmddeta 0 flx) = aX +bx+c Mx = _b Wl
[ : 2&
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fx) = a(—i";ﬁb(—%) ‘e

4ac-b?
4a

) aufuqeranrasnTm. y = fx)

4ac—b?

0 (—L
2a’ 4da

H

4. YpurmmaIm I FuINMRIED
Hofdumpnnrindeees fx) = ax’ +bx+c Wa# 0 uay Aeteaiuune
fo b -4ac

Py z
(D] y = ax +bx+¢c

Ao ad +bx+c = alxtgxty )
o ¥ b . b?
FIUU y = a((x-l-z y +§ Za—z")
. b2 b?
m a>0 yZa(%—;—z')=c—4—a
a

b2 b
way y = g WOox =—50
.‘, =) b2 " w 1
UUA y 2 C _Z; ﬂm?mgln e X
. ¢ bl b’
m a<0 ysa(g—;;)z ¢ "a

bl 4 b
wae y = C—'E wa  x o= _Z
ul A b2 - o 1
wuAa y < ¢c—y; AR Mmox

S 1 (0 addiigeen a<0 ey fx) asdiddigah a> 0
v o 2 o [
2. G]M X, Uas X, WhsTineaddms ax +hx+c = 0 X, <X, %1@‘1’31
Ao 124 [ |4
flx) WHMAOTINWAY a M x <X <X,
f(;x:)=01:’ﬁ'1x=:vc1 ‘W%Bx:xz

flx) aehAwnilau a (hdmsnnviadunuauwilouiy @o x <x

I
Wig x > X,



nTead {x) = ax’ + bx + ¢ AwRANWIIH
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v
A
v /

nl o ‘5 oW L 1
LLﬁ.‘iﬂ'i’]W“r’lE)'lQLﬁG\‘llH‘l@ FRINTAA U

=N

[Aso] N

7 T

\ljwmm‘gﬁ> 0\ é:} @

2 eI

uwnasa 2 frzawhiu

Y-} [ - Y
L ndhudunads

5. Uelumidu q anieifuwmnnridsdag
fx} = ax’ + bx +C

dac—b’

b
= alx o) Ao

e fix) asiuelesmilsfa

4 4ac—b -
() eehaeh ~= Sl x = —2 ww a>0
s 4a 2a
dac-b® 2

. b
way (8 enaedadiu W x = —= War a<o0
LA 4a 2a
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it 31 Mewsuresams '+ px+ g = 0 WuhdsmamaaaLYD SRS
£+mx+n = 0 WA p ey q Tuqad m uay n
HuIAR

fawd 32 1 a was b Wudmwd sausavhenms + 2ax + 2o = 0 Snlaidiu
TIUaTINLL

HU2AA

Jgwit 33 Sonvissasessums '+ bx +c= 0 vaniuld 45 eusild 2 aomeag
bust ¢ wianmelimantiassde

MIWIBO e

fynd 3¢ W 2 dunnvilsesaums 2% + 7x+ ¢ = 0 M o weETNTnds

WUIAR

WIWARG et
gwifi 36 aomenfidhiigaaas 2¢ - 3x + 4 way x Serwhlshunmiu
WA
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flgnfl 37 1) sumehifedns ke + 2k + alx + (k+b) = 0

- fmnasnnfiviiweond k ugies a uae b

MIEIBO .o ee e e e
2) auMIMdIEey (p+ 1x + 2px +{p+2) = 0
fnmfuwinnueinanaaueaaen p
BIRIAR ..ot eee oo
i 1 " a L2 1
flgwifl 38 RouFAININTDIENMT '+ (28 - Dx + & = 0 Hudmawd & a < 7
BUROBI0 ...ttt e

Yyl 39 W 3x + 2y =5 udlauanms 3¢ + 2y° = k Widwaumsfdiondasiy x uae

k wiosviauaeen x asliifudwmad &1 k<s

T T

i -— 2 ] [}
fondl a0 W 1 use ?1 DUNNIB9ENMS X'+ px+q = 0 ud prqrd Rentunhls
BB oo

dgwfi a1 el o uay B Pumnassemms ax’ +bx+41=0 Tow a. b, o p

Wuduin o= B et a>0 , b<0 WA a+ b

BBUEBRIO) ..o e
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flanfiaz dho M B Wunmuesdums x'-2x-1 = 0 usy o fiu B2 (dunnwes

GEUARE] yz +py+q = 0 WA p + g

BEIADBO oo eoeceeeemaesaee e s eSS R R RRn S ek

] , 2 2 2
fawfiaz 1% o uar B dumnuessuns 3x°-5x-1 = 0 AR 3-2;3“_—5+%
HUIAR

figwd 45 aemdoulindifusaniivonaivih inmilmasaumaiiosas ax’+bx+c = 0

B oo ettt e

faynft 46 W plt) {u monic quadratic polynomial WWEAYD dwvfimands n laq
PITUAN k 39 pln) pln + 1) = plk)

B o e ————————r et

dgwft 47 asfigeih dinneessans X +px+q = 0 s nnueednnuasanms
2 G e o b “ - o ‘l
x+px+q+x+ai2zx+p) =0 ufhiduuiieng e a hidwavaila 9

B Ol oo
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flgmi 48 ausash M K +px+q = 0 WAz pX 4+ gx+1 = 0 fnndwifula

p+d+1: 0 _Vl%a p2+q2+1 = pg+p+q

Jogwidl 49 aomanowdnn o avedivibican

2
a X - 2x‘[a%+a§+...+aﬁ+l +lo, +a,+.+a) =0

n+1

ol [ a o A‘ = -
frndhdmouaindle a g, ... 8, Wiwdwaei

BB oo eeeeeeee e

flandi 50 fuduen y = mx+c Fudududadulfs b - &y’ = &b’ WuEeN

TRl oo oo b

fgwifisr W om waz n dumnrassuns © +bt+e = 0 WUAAIN b uay ¢ Dunn

dadANMS 4+ (m +n -mpt-ma{m +n) = 0

4 £ 7 - =3 ] L Lij ‘ dld.
fgwiisz K a . b Fudnouadibidhiey (1 <i<n) W 2(at + b)* Duwynsidl
B ) i:l L]
¢ Sudhuseatinuathelyn Aeedfuwmd biduan

0 1-1- SOOI e ——————— e
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d3n9Ma9sis (Cubic Equation)

aumadema Saumstuguinlud
ax +bx' +cx+d = 0

0 a b.c uwar d Wudnuaii a=0

unilens 16 AvMAENmMINAEIN X +bx +ox+d = 0
W ox=y -2 wen x avlwanmandsn aeld

y3+py+q =0 laef

B av be 207
p =c¢-3 l.l.ﬂ.,q_d-3+27

avden y' + py + q = 0 hasmsmasiwaagy (reduced cubic equation)

mufunii s Ty Ly, .y, Dunnaessmaeg) v +py+a = 0 g ke

b b . _ b
X, = y1'§ y X, = yz—g LR X, = 513-3

Wumnaassums < +bx’ + cx + d

1]
<o

o a ' | h
fgnd s 16 aduldlosien x = v -2 Lk = y,- 0k =y - 0

Fnasaums X+ b +ox+d = 0 laamIumen
v U e ow 3 2
Falh T@BIMIMITINGIENMT X + bx +cx +d = 0

Ao idanmneasENmshdsaeen) v +py +q = 0 #

FInnuasannshdsaaangl v +py+q = 0

fsan (- (A + B)y - (A + @By - (WA+WB) = y -3ABy-A’- B’

S @ =1, w#l f T -1 =0

(@ -N@+W+1) =0
W +W+1 =0
T+ = -1 )

@ fern® 3 1m0 1 Al 1, © =
Wop=-mB,q-= (A + BY
wlf v f0 A+B , TA+ OB wr ©A+DB dunnvasaums

3
y +py+q =0
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WA
t-A)t-B) = t-(A'+B)t + AR
= d+q-EF (@ =-a"+B), P=-3AB)

4‘ _ Py 9.2
da R =(G3) + ()
uwt ot = A B

¢aviu A:Ef—§+ﬁ{_ ,B:ax/—g-‘/ﬁ

1 - 1 a
My wieiliten gaszasenians (Cardan's Formula) anfenulddmntges

enudurusiiasluariauumn (Ars Magna)

uiENms Yy + 9y -6 = 0

p=9.,4qg=-9%

aﬂé’A:S‘ﬁ-}.m Y
wox B = 3\{3-W)3 =336 =33
TINUBIFHNITAG |

y, = J9 +3/3

o 3o +w@?3 /3

G!“Jg+m3‘/-_3_

QuEEvENMIRIEs X+ 65 +x + 6 = 0 AduamshSsmaaag

<
o
H

-t
o
1]

AAENMS X + 6K +x+5 = O
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GenkagnuasiiEDITsHasuTaITNTas X'+ bX + cx+d = 0 N

dse3fiuund (Discriminant) uasl¥fydmml A wm
& i ; e
Ny . v,.Y, Wunnaed vy +py+qg = 0 wlan

A =ty -y )y, - v )ty - v
wingasssendoms aslerh
(1-®)A- @B
y,-y, = (1-©)HA- @B)
v,-y, = (@-w)A-B)

i

Y, Y,

1

foam o' =1, @ +w+1 =0

Gt 1-w)-o) “l-m-m+w = 3
Wat w-w = J3i

an 1. @ @ Wund 3 a0 1

Vil (- Dx - ©)x - @) @A (equivalent) U X’ -1 wnue x =

W=

alé (A-BXA-w@BIA-®B) = A°-B’ = 2R
St (y, - vy, - vy, - v) = 643 JRi

har A = (36)(3) R = -108R

A = 085+ G = 4p - 2

sude Gae3tuundmas v rpy+q = 0 fa -4p - 274
eEeduuued X +bx +cx+d = O
Toufionu 15 agleh v+ py +q = 0 dusumshdimaaaplvasdums

oo o g be 200
c3u,za.,q-d-3 27

Il

X +bd+ox+d = 0 dla p

aims aX +bx +ox+d = 0, a=0 ENNANUENMS
3 b 2 C d

X +3X +3x+373=0

Qz‘wf aA = 18abed - 4b°d - 4a03 Sora'd + b'c

A s aa 3 2 [ }
dla A (Dufariiuuudoas X + %x +3X +g = 0 MuMIUYMeN



b c.d lufameiuda dw 2%,

185

d
a

Gun A, = a'A hdaeifwmdeay ax’ +bx +ox+d = 0

lsyni 56

WWIAG

Py 67

WRAR .

AvuaENMTASEN axX + b +ox+d = 0 fnlmAvmfuiuouio
mﬁmsmmﬁﬁﬂ%ﬁLmuﬁué’amaummuﬁaﬁ

L# A, > 0 Tnzassmasiuetils

2.t Ay =0 sngassumrasiuatials

3 & A, <0 mnuassmasibaciils

W ox %, %, DwnnoamEms e +b +ox+d = 0 UaY

A HunaguusahdHeIIaNadNTeIIN

e a'A=a, @ a'20 dwiynanauai a

QUERIENMT X +ax+2 = 0 fnfuduuswiinunn Ndadie

...........................................................................................................................

FUFAITRAGAIAIN y = M xy+8x+4y+3 = 0 WU



dumemass (biquadratic equations)

aumarhdR Sesmslugiviludu
a +bx +ox +dx+e = 0

§® a.b,c,d,.e duhmwmaiam a=0

ad o o dad A
'Jﬁﬂ'l‘iﬂ'l'i'\ﬂ‘ﬂaﬂﬁ&lﬂ'}‘iﬂ'\ﬂﬂaﬁﬁ“%ﬂ

dd
NIy 2

ATAUAENMT

wrbircK +dx+e = 0
ammmaaﬁumﬂmumnﬂéﬂugﬂa‘umﬂﬂu

X +bx = o -dx - e
tnmaaasthadn %bzxz Al

(x2 + %bx)z = (ib2 - c)x2 ~dx-e

Fonaams (@ 16 2 nadide

m (ib2 o' -dx-e asﬂugﬂ (mx + )’ 2le

(x2 + %bx)2 = (mx + n)2

o + %bx)z - fmx+n) =0

2 1 2 1
(x +(5b+m)x+n)(x +(5b-m)x-n) = 0
sansommniog Wgarasanmadodes agldmn 4 6
™ (%‘b2 - C)}n:2 -dx-e ‘hiaqﬁlugﬂ {mx + n)2

. 2 1 1 2 L U % \lp
WX+ ibx)y +3Y PINEINEDIINSTRIANMT (2) WiR

1.2

" + %bx + %y)z = (gb -c+ YK + (%by -dx + %yz -e

fodby-df et ceny e =0

wldmamiaves @ agflupideesmngil  (mx + o)
aums (@ asndap/iwdlaidu

y3-cszr(bd-4e)y-b2e+40:a-d2 =0

186

: ] a a £
aums (5) Sdadund sumsfadeSlaaud (resolvent cubic equation)

wamen vy & fumnasansdiadlzaileiidume (3) awld



¢hathefl 10

o+ %bx + %y)2 = (mx + ' (6)

sansonmnlag Wgamassamuiidaesarldnn 4 e

andaums x' -3 +6x-2 = 0

wldb=0,c=3,d=6,uAve=-2

up (zb'- o) - dx +e WingluplmasanisgInt

Fat daamaunseatiaaleanun 29 leammaiiv
v +3 +8y-12 = 0

way 1 Wumngesaums v + 3y’ +8y-12 = 0

Farie aums (3} dheeu e

2 142 2 9
(x+2) dx’ - 6x +
i

o+ 3

|
—
)
<
1
SRS

o+ 30 - fex-

6+ 2% -1 -2x+2) = 0

wlg x = 141 1-1, 4+42 wwe -1-J2 dunnissanns

x4-3x2+6x-2 =0

1
[

Jawn?t 60 sl aelUiinnaSuaynniuammien

1) x-2¢-8-3 =0

WHIARA ...
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ARTRnaNMT (5)

naudunt 19

uniteny 18

nqufiund 20

WEauw
L3

¢ -cy +(bd-dely -bet+dce-d =0 e (5)
Wy .y, v, Suwmewms 6

% X\ X, Sunnuasanms
TR T
X +3bx+ 3y, = mx+n

Way x, . X, TunnuasdEuns

: lb+l = -IX -
X +3bx+ 3y, = -mx-n

[T 1 1 w a £
I@EIﬂ’ﬂNﬁﬂquﬁ‘iu"WﬂﬂﬂﬂLLﬁﬁﬁNﬂ?ﬁﬁﬂﬁ‘ﬂﬂdﬂNﬂ?ﬁ

A& -1
acle XX, = 5y, -0

1
XX, = 3y, +0
. Slu _
MM xx, + XX, = Y,
vouaadenfiu y, , y, Munnfimderessums ()
a v b o A Y LY) 4
X% %, X, Sfienudeisiy y, Femwnnigaldlasafunnasg

: L b 1 ar = gu a 1
Easemuiriuisrhenniud s Arbdmoufien i

: 3 2
W x . x,,x,.x, KN X +bdtex +dx+e = OURE y .V,
[ o oA A [ £
v, Sumnoassumsantiesigawt azldh

yl = X‘IXZ + X3x4

Y2

WAY Y, T XK, T XX

xixs + }(2}(4

Adestiimeiny X + b +ox +dx+e = 0 ABNAQMIBIMAIHBIVBINA
1 Loy W [1

ghamaeTin Wipdnwal A unu

w 2 2 2 2 2 2

gaviu A = (x %) (x-x) (x, %) (x, %) (x, %) (x,x,)

-

WD X, X, X, X, AaTINwRIENNT

-y [3 | A
daestiuuudeny K +bX + X +dx+e = 0 uyhiuAEeSHiuuudze

Fumsaniien waun

Toevnuiunh 19

ald =
v y, = XX, + XX,
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yZ = xlxa + x2x4
y3 = x1x4 + X2X3
With  y -y, = XX, -XX + XX, - XX,
= (Xz ) xa)xt ) (Xz - Xa)x-l
= (x - x)x, - x)
Y oYy T e
P A -
2 2 2
(, - V)0, ¥, ¥ = s
BB UGN TT AT RS AU = e #
MNGDENT 9 LasLvsieny 16
A aa & a a o & 3 3
FarsiuvuGTsENMITeSlTaw = - 4p™27q
A 1 1 8 2
40 p=bhd-4e— ¢ q= b'e +-bed+-ce-d*-=c”
3 3 3 27
fgmii 61 ssmadseifuizes x + 8 + 18 + 8k + 1 = 0 hAtuERTIERMIETN

UL 2
IR0 e e

¢

H P=) a £ o a
Jpwii 62 fvwacums X'+ by + o’ +dx+e = 0 balnivibduduaneie
AR ARSI IRRUFM NG
) A>0 nussemmvaivathaly

I B oo e e e b e e
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WHIRA .........

Ty 63

WRIAG ...

g 64
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2) & A=0 mnresasmrasiiuesls

QUAAI ¥ - 3 - 10x - 6 = 0 AnndudwaueR 2 nnlasadfunan

ﬂuvjm'ﬁ 62

amyadiaidudmmemasaumannium y = uag

axX +y -xy-x-{a+By-6 =0
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(Recurrence relation)
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1 - 3 . v v oo fa " | .
Twmiptiaznanniie S0U WAL aYNIN ANNEIRUDNEWNA Tugthswuehs @) tNamsa

1Y - . = - v o ow € £ e [ . -1
mmvﬂﬂﬂuwummaqmﬂu ALNRTINIETNVDIONIHANAUT LA ﬁx'lﬂ‘mﬂﬂ&lﬂdl.‘ﬂﬂ [N 1)

w 6
ANHFUNUS

asdaiul o waTalgEuey

Fshathasialui
saenedl 1 shathwasanudius

r = {{1a),(2b).2a)}
[(1,2),2,3),(3.4), (122) }
{(1,3),28), 39}

5

i

i

Taumaziandzesenadaing
Tosmzosemudoiud © f weasanindabsamngiusifaglu r
& ;N
Genwvudng D,
€ o oW a8 v [ vou oA
edraserudieieg ¢ &0 wassmndndmimemngSusuiiaglu «

@ewuwuens R

. 1 AI 1
andhethedt 1 azld

D = {12] R = {abc}
D, = {12312} R = {234}
D = (123} R = {389]

Hsfidu

Gonemuduwut 1 Ity fedalla f=@ LL@iazauwfﬁnTuTmmuﬁuejw%a e

HstuanEn uews lfiensndnidien

Tndhathed 1 amudrindudeide 1 s uay ¢

1 wr = .U 1 & é -
- et wne 2 Eusndnbilassiiiugiu b uss ¢ JedudarBinbumud

ad v v £ G f o ) [3 W a ey '3
hmmq ﬂ']‘l}-lﬁuwuﬁlﬂuﬂdﬂw LﬁUﬂIﬂLE-JuLLﬁﬂLWQ’UBGﬂQWNﬁNWRW“’T\I@\LNuLtﬂ:iLmﬁ]

& o -
PRaWangu mud e
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o el o a [ v v £ Cw A d\hj & 1 A v a )
Hefmpasdunfetuemadeiufiasiariduinnniildnante inGoumumomsu
Irnnmlidaadinmanin iinanteGos evwdiug ua Weidw wuluilBonnGavuadia

maas ¢ 012 useduduisun@nmnii 4
3.1 s‘hﬁmmzamsu (Sequences and Series)

o T 2 (323 P, o . & [ A
unuend 1 MY ¢ 'N\‘Jﬂ‘ﬁu'}’INI@]LNHL‘]JT»LL‘H@]‘I]ENQ']W)HW]NU’JH n AWIN Wia Iﬂmutf]u

I TAYDITUIAARLIN

Gon deuisilannitigaradw@nn o §usn 1 Seudna (finite

sequence)

war G deuiilamuduearesinowdann 1 Séiuetud (infinite sequence)
M@y audeuawesninranndGuaiull
((13) . 26 (39} Euiertuiilnmdwamssimudinnen 3 fuan
ot Slousanamdseundoddiu 3.6, 9
nemde H a uddudrie wdowminn a e, .8, .8,

15 ) 5 A v € A 2
m a WUAALIUUE  FLLTEIUAE a ., 4a,,8,,.,8,..

= 1 5" .«
Gon a N WAl 1 vaedeu

a, M WAL 2 vaadeu

.
.

5 = 1 (J . .
a M walfi n v walvhly {general term) Ta3dAY

B4 ! b
1uﬂuﬁ]3ﬂﬁ“l’lﬁ\‘]LﬂW']Sﬂ']G\UQ']ﬂ@ HRY mmuﬁﬂanﬁmsiﬂuéwmu%aaa’wmwﬁdLvhﬁu

uniiens 2 1 a,.8,,8,. ..8 Wudduia Gun WaUM a +a +a, + .. +a

€l B%ﬂﬁuﬁ‘lﬁ'@l (finite series)
Gon  a, D walfl 1 98y

' A
a, N WU 2 ADNAUNTH -

' el
a T WA n 799aunIH

n

w ) v v (1 n
Towinliasdeusydinuel Sa wm a +a +a+..+a
2
A 1 [ € l € V]
vaow idmeol S wmeewan n waizasaynw Siufe

S =8 +a+a t.ta
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T dudnwsnan 8w 8 (sigma)
g

ad 1Y €A [ w 8 v . . A
TG\H 2 a, Lﬁuﬁmﬁﬂﬁm‘ﬁd HANNVHENTUAE LY Sn Ylsl‘ﬁlmu HATIH® o
i=1

Sydnwoidanandeneny fe wawntey a dla i Hedud 1 fa n
gt 1 s =2 +2+20+2 + . +2
1) w10 wasaynsdentls

2) S, fernly

BIRTRIR .ot e
g 2 wdmleyluplaasmanssay
4
1) 2 x; 2) Zﬁl(—l)’z 3) zl(f)2 4) El(i+2)(z'+3)
i=1 i= i= i=
BRI oot
o = ' A v v A
iy 3 fsoneunm S = 1+2+ 3+ .. +n ssnadummalicd
n 1 2 3 4 &5 6 7
s, 1 3 6 10
~agwnewas S, uples o
UWIAA
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flgnd 4 fIT0N S = 1+2+4+8+16+..+2 uMifindas s adluanaa
17 1 L &
Fraana Wisnaysal
1 + 2 + 4 + 8 + 16 + 32 + 64 +
O O O
udneneas S tues n
BARB oooooeoeeose oo
Jgnd 5 eongemnhles S Ga S = 143+9+27+ . +37
BIIBR oo eeoee oo oo e
dgnfi 6 wwgarnhieess dla S = 1+4+16+64+ . +47
BBRBIR o aosoos oot SR
fgwd 7 Wliuodwdoniigwd 4,5 wer 6 twlumamganiniuzes
S = 1+r+ Par 4+ lupleesn
(vanewie : aunsHiGEN BYNTIITNAIN)
BRI oo e
figwd 8 lewvbhsdeveynisnadiofil S = a+ar+a’ +a’+ . +ar

" §a W 1 a
fa a Gwwedd 1 wer 1 Sudandmdn snwannesseynaaladulu

e a1 uay n e 2 nadl fa nadlfl =1 way nadifir = 1
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i 9 fnatnnuad 10 WaTiTnasBYnIIAAV LR IELANYhIBINALINTDY

L
5 waruan aweasEaTEMIINTRIBYNINI

I oo e
4 n ¢ X

deyrh 10 s = 3°-1 29 4 waviusnessaynsuis

WIAR

Jgwd 11 awdarh s = 142+ 3¢+ .+ Bax#1 ud
—(x"-1)  _nx"

ST e e

dywdl 12 PWELINTY 0 WatIBsauNIN S = Ix42:x? 433 + 4nx

WHIAG

32 AUNTLATALA LAZEYNTATNATAN

WUPEUNTN a +a, + . + 3
TumsRnsnhaynadanaadi. aunsaatia wis aynBITIANA T

unfienusa i

unfiens 3 aunsNaTATAa (arithmetic series) Apaynaafinasozeaaiii nel FUWALR
[ (N
n feesh uauSn eedfitiui WeR1esIM (common  difference)

& d wnkadwnn awld 4 = a, -8 ¥ a = a +d

n

o . . ™ o v (1
ARNTHLIIAUG (geometric series) ﬁaauﬂmﬁamﬂdmﬂaamﬁﬂ n+1 NUWIU
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1 8,8, 8y, 8, 0 By Lﬂuﬂmusm‘lmmumjm‘lﬂ nay L‘EBN‘[H\‘IF\’WILLGIﬂGﬂ\‘}ﬂH

ﬁammwnmamum Ttk b muwamaaumaﬂummumm c Lﬂuwa@haﬁmﬁaﬂuéwﬁuﬁam

dollas A fiath

al az a:3 a4 35
b, b b b
c, c, c,
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4 10 18 28
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3 3 ' 4 3



206

eyl 36 Twstavaeiudnssit i‘igﬂﬁﬂﬂﬁ\lﬁmnmmu Pmywa n =1.,2,3,4,..

¢ v o w1 (:l’ v
mmwaum'\,ﬂﬂummmma‘\,ﬂuwmm‘maaau

(1) 0,10,34,78,148, ..

e
{2) 3,5,33,135,383,873,1725
IR0 oo e
3y 5, -11, 9, 7,43
IR0 oo e s
faynd 37 SAREGIOR
1) 1+2+3+..+1
R RUTE
2) 1+4+9+..+n
T St
(3 1+8+27+..+n
B0 oo oo
Jyndiae  Soudawd

1
Ix24+2x3+3x4+ ..+ n{n+1) = '3'n(n+‘1)(n+2)



207

34 enuFuwuidewia (Recurrence relations)
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anudiiragtug
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(solution of linear recurrence relations with constant coefficients)
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The purposes of this research were to develop the algebra program for secondary
mathematically talented students, to try out the developed program and to find out the
efficient program.

The experimental group was 17 secondary school students in Bangkok and in the
surrounded areas which passed the mathematically talented test. The tests consisted of
1) the nomination form 2) the tests on creative probiem solving In mathematics and 3} the
high level of thinking tests of 97 students whose names were nominated.

The research instruments were 1) the thinking assessment forms of the experts
about the algebra program structures 2) the algebra program for secondary mathematically
talented students and 3) the criterion standard achievement test. The researcher collected
data by 1) the criterion standard achievement of the algebra program structures was
evaluated by 3 experts and then brought the students of evaluation to analyse the
appropriation of algebra program structures. The earned data were computerized for
finding means (X), standard deviations (S.D.) and index of objective congruent (I0C) 2)
the 17 éxperimental group students approached by pre-tests of criterion ‘standard
achievement test then the researcher. taught 98 periods and the post-tests were
administered during the final period. The pre-tests and post-tests were analysed by the
method of t-test and post-tests were analysed fo find out the means (X} and standard
deviations. (S.D.}

The result indicated that 1) the appropriation evaluation of program structures by
the experts were appropriated by means (X} were between 3.76-5.00 and the standard
deviations (S.D.) were between 0.00-0.94 . The congruent evaluation of program structures
was agreeable by index of objective congruent (10C) were between 0.66-1.00 2) the
analysis by using the criterion standard achievement test indicated that, the points of
pre-tests and post-tests after learning the algebra program were significantly statistical
different at the level .01. The results of post-tests were higher than pre-tests and the
average points after learning algebra program were 59.11 which was more than the

criterion for effectiveness of the program. (62 points)
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