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Watthana Platapeantong. (2003). A Study of the Relationships between some Factors and
Achievement Motivation in Mathematics of Students in Mathayom 2. Master thesis,
M.Ed. (Educational Research and Statistic). Bangkok : Graduate School, Srinakharinwirot

University. Advisor Committee : Assoc. Prof. Aungkana Saiyos, Mr. Chawalit Ruayajin.

The purpose of this study were to find the relationships between interest in Mathematics |,
behavioral of teachers in teaching , relationships between students and friends , rearing practice with
attentive type , family refationships with Achievement Motivation in Mathematics and the beta weight
of some factors contributed to Achievement Motivation in Mathematics, and to study some factors
which effected to Achievement Motivation in Mathematics. The sample consisted of 517 Mathayom 2
students in Kanchanaburi of the academic year 2002 from the Department of General Education
and were selected by the two - stage random sampling. The instruments consisted of the
questionnaire concerning about interest in Mathematics , behavioral of teachers in teaching ,
relationships between students and friends , rearing practice with attentive type , family relationships
with Achievement Motivation in Mathematics and the Basic Mathematics test. The analysis of data
using by multiple regression and Eatpanaly§|s

The results of this research were as follows

1. The multiple correlation between interest in Mathematics, the foundations of
Mathematics knowledgé, behavioral of teachers in teaching, relationships between students and
friends, family relationships, rearing practice with attentive type, and income of parents with
Achievement Motivation in Mathematics was equal to .776 was statistically significant at .01 level.

2. The beta weight of interest in Mathematics , rearing practice with attentive type and
relationships between students and friends contributed to Achievement Motivation in
Mathematics with the statistically significant at .01 level and the beta weight of behavior of
teachers in teaching contributed to Achievement Motivation in Mathematics with the statistically
significant at .05 level, but the beta weight of the foundations of Mathematics knowledge,
rearing practice with attentive type and income of parenté contributed to Achievement Motivation
in Mathematics were not statistically significant.

3. The path coefficient of behavioral of teachers in teaching, relationships between
students and friends , rearing practice with attentive type had a direct effect to Achievement
Motivation in Mathematics but the behavioral of teachers in teaching , relationships between
students and friends and the family relationships had an indirect effect to the Achievement

Motivation in Mathematics passing from attention in Mathematics.
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ABURAS

V' 132 npufusegslelil@naniussuanfndu (Atkinson's Achievement Motivation
Theory)
wanAuFW (Atkinson. 1964 : 240 - 268) ‘l@i’muamwijLLsa@o'l.a'lrllemm% duluaaids
adlaemans Iﬂﬂmﬁ'ﬂﬁ’ugmﬂqwﬁmié‘maﬂa (Theory of Decision Making) tiarnuiauuiliues
wqanﬁmjwaﬁum‘é LLaﬂﬁué'uL%a'jw%aﬁns:sj’ulﬁqﬂﬂaﬁLLmeﬁa:ﬂﬁu"aﬁamw (Tendency To
Perform An Activity : Ta) fu‘ﬁuay}ﬁuwamnmawaﬁﬂnnau 3 Uszms A
1. uwwliufiesdszaunadnis (Tendency To Approach Success : Ts) &9ldaunann

[ 3 s L J
Nag}mmaoaaﬂﬂs:nau 3 67 auhh
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Ts=Ms xPsxls
o Ms = LLsagqhﬁazqugmwéwfﬁ (A Motive To Achieve Success)
Ps = ms%'ufl—,amaﬁa:ﬂsmnwaéﬂﬁﬁ] (Expectancy Or Probability Of Success)
s = fpasfesalasnanudnialufanssuting (Incentive Value Of Success
At A Particular Activity)
B 1s = 1-Ps

LLsagahﬁ%:;jagmméwL%mfw,ﬂuqmﬁnwm:maqﬂﬁnmw'naaqﬂﬂa%aﬂnﬁmdauiwmﬁ
wighus8n 2 ¢ da msaaniimialamafasszauanudnia wszdzasiiaalenanudiselu
Ronssuin 9 asdamuduiudiuludnsoenndi  nandedanumanimdelamafazlszauna
FuFalada(uen) Wavhwing3edvesidelannanuiiFalufionssusin 9 (ANaMAni
laluanudnsa) tauiiengs lumsassnutu ﬁwmn‘[amaﬁa:ﬂszanmmﬁwL%ﬂmga (@ uine) 1o
ﬁwmtfuﬁm%aﬁwaa?ﬁeia'l.'«amnmma‘hﬁﬂuﬁanssuﬁuq(mwmﬂqﬁlﬂumma"mﬁa)ziauﬁﬁwﬁaU

2. wnlitufesninidsennuduina (Tendency To Avoid Failure : Tf) @9ldanan
HafmuaIdsznay 3 il

Tf =Maf x Pf x If

e Maf = ussgalafeninidosnnudiing (Tendency To Avoid Failure)
Pf = amuniawiinialamafiavdszauanuduinas (Expectancy Of Failure)
If = m"uaa%aa'a'lamnm’mﬁuLwaaluﬁanésufu‘j (Negative Incentive Of
Failure )
1 f=14s uaz Pf = 1-Ps
Auasisdalannanusumarluhanssusin 9 (@nuiFnazanamiaiiowi) azlan
fhowhulunuiie vislamafizdssuanuduiadunn lunmsasithusaasisalannanudu
waaluAanssuiug (uiRnazananIaiFonih) wiiley nnuivnsiwduaufionn vialama
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ANMURUNUSAUIURN W MENNNY fa Pf = 1-Ps mwanL‘Ei'mmmﬁummazﬁmmﬂﬁq@Lijamuﬁﬁwifu
flamupnszaunans viedlamafiasdszauanuduiman 50% (Pf = 50)
3. m‘igalﬁ]i]’mmUuaﬂﬁﬁ]:ﬂﬁ'ﬂ'amu (Extfinsic Motivation To Perform The Task :
Text) f‘ﬁaﬁﬂﬁqﬂﬂa'ﬂﬁsnmﬁm:ns:ﬁwﬁanswmfuma"l,aj auldun nga'l,amwan warTadafiilugs

fala (Extrinsic Motives And Incentives)
MIUUFATUBILONAUFUAD

Ta = (Ts + Tf) + Text
w19 =  (Ms x Ps x TS) + (Maf x Pf x Tf) + Text



19

= s . I3 W _a 1 s ﬂ‘ Qs Qs ;
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e Ta = Lm’ﬂﬁuﬁazns:ﬁwwqﬁn‘ssmjwaé’qu%
Ms = LLsagala’Lcllé’amﬂé
Maf =  aUNSIANURNIKG?
Ps = ms%’ué’lamaﬁa:ﬂs:anmmﬁnﬁa
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wiauNaziazn wasituAINITIINNLINUA RO e /AT T INNITOU

a et A‘ [ 0 d
RULAT  B1IRIRA (2530: 25) nanINM auawla fe mmamaan‘mm’mﬁn“ﬁawaa
d

.\ a a A & . o @ ' a ) o ° o
UANRFaRIAFINIL Lm:mmjﬁnuumwamlwﬂﬂaLm’l,a'lml,a:m@mwwmwm:ns:mlumsq5\3
AUINUILUDINY

9 q

o &L @ o & § \ |
§3ena anTaudnG uazeussol anag (2537 : 149) nanIanuanla (Interests) nuny
A a a ~ , e i a ¥ o oa o o
ﬁammamaan‘mmwﬁn'ﬁauwaaﬂmwmmnmﬁaﬁu qﬂﬂaﬁﬁmmaula'lumuumawmsiug
{ v a L v A ' @ v & a o o o ¥ =, o ' a A
WEINURINY LLmstmauauamamﬁugmaaommugqmmuqﬂﬂauunUamu'l,uqmmmaamﬁmu
laTuianly
o n:f [ ) a o & =S
A1 B (2540 @ 10) ldaaminsvasenuaulbdlwimadiamand nunois
. et o o A’ ] v o A v A @
awianreuluinedacaas aNNIANG axdanaliinSouusasnandInnunIERateiuiiaziini

Aanssufifeaiuadienaas Sanaeilald wszaslafiazyirfiansinens 9 hussgiandscaed

Pneuminerasnnvaulauszauanlalwimadiamaas dondn feagldh an
sulibidmadiaenand wuwlsenuiansaundenalalu Aanssunwedamaad ldudsauns
fwmnuadiamans raulaindlymiiludnarlddnm rausnomilymlwinedamaniide
Sfemdy weveAunetgmiwilemfiGon Samuinsmsmadiamaaiviadnffioadas Gl
Fadta 9 ReszaInuinizanda wauﬁnmﬁuﬂ%mﬂ’nuﬂuﬁ"mmﬁmmam‘tﬁmaumnﬁﬂgaauvﬁ

L uan 'Lums’m Uﬂ‘iduﬁ)z’]@m’lﬂLL'U‘U'YKﬂﬁi)U’J(ﬂﬂ'ﬂNﬁ%lﬁ]lu’]‘ﬁ'lﬂmwﬂﬂﬁ@%

3.1.2. aN¥MULVBIAMNARLD

wWaad (Powell. 1963:330) lensnafesdnumzuasanuanlalumsSowi @nfifiana
aulaimsourildifannuadladoudae uaznsSeudisanuaulaesynigiTouliznsluns
Gowdefigin® AmansodamuilamiGuuldasen uazdonsnadugnblumsdoudrin 9 dau

=) [l 13 Aol oy L% 1 o W A’
N3 viou uazausy suAuis (2517 : 61) ldnanteanusulalisoi
=, A a X P o, a 'Y '
1. anuauladuanuidnffieduluyena asnngninilagiswsadaudis q
2. enwsulaudazynaadanududuuaneian
a A, e a 4 . a Y &
3. arwaulafiyanafidefelafonite deufounlasldamuaniunsal
4. yanadaudianuauladafosing g uandraiul
5. anusulinaduanuiintinmeioasaalUfld
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0T UITI UATANIUY (2516 : 33) VLGTaEﬂﬁnwmwaommaulavﬁl,ﬁal,ﬂm?aﬁom‘lu

msﬁ%zﬁwmmmau‘lalﬁtﬁmﬁ'wjﬁw Faiuasdusznavliifae nuwdenlunsianisSounssau
il

1. ﬂ'nuau‘laaLﬂuﬂ’nujﬁnw‘s‘ammﬂaﬁrﬁwﬁua;j'lmaLmuﬁaﬂuma:ﬁaaﬁmmaﬂm
dodtlaganiladuagne 9 W

2. mwaulmﬂm%awamvia:qﬂﬂa aunilsanveiianuanladafmits udaudu
oraas lusulaFoduanile

3. anwuawlarhlwisianleldansedafiiausule

4, LﬁaLﬁmmmaulwia?a’lmt.é"’mutiauﬁmngmmuazmrl,@aahwﬁwia%mfu
LB ﬁaanﬁamnflﬁmn%u Mt 1udu

5. ﬂuﬂauﬁmw11\1ﬁuﬁ%zﬁﬂﬁ’ﬁﬂL'%ﬁmmm'mag;mmﬂﬁ'\ﬂuﬁfuﬁﬂ’nuaﬂ%ﬁa%aﬁu

Funana Fuyny uasfiuud iwrmasdn (2520 @ 45) nanvhanuaulaandudnsoch

A ' Ve a a A 4 4d a 1% o v a &
w‘lﬁmmaagnumlmm%m Fadanauwu q udzvnfifeanuaila

dezam BesdIan (2522 : 135 - 136) ldnaateanuaulasmuuuifiauas nue (Gage)
1 -3 = 1 v A =] Qs =Y dld d Qs =) QI
niantwadamsdeu iwmzenusulizaiuinsazvatalanienufuiioniuiuae 9 Tausy
nmsiraN i ldiRanuaula LLamauauaaﬁ’uL‘TJugnIfdmuﬁﬁaﬁmmau‘lﬂag NNTRAURUDI
dananvinliiannuian %%ammﬁaé‘uﬂﬂﬂgmmmé’ﬂ AMNALINIBLNIAK  UATANABINTT
A v a & ¥ Ao A Q. o
Goujiiadu  duRaanuaulalliiiutsnnudsownieldfumsen wiewwnazaouawas

2 = & A A v a 1Y = a A A A P A

anusulaladuesddsznovdszmenisiihlfifennuwianfezdon  Fullefinnawiauniausigs

a ~ a a =] @ A - v a ¥,
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maﬁﬂﬁumﬂgﬂuw mIdananssNAulanlndfnnGouraunisiiinGouiiausiy  dnSouladu
ahwmdasnfauies 1eafse 'l.@'fﬁw'mtﬂumju ﬁqﬂnstﬁ'ﬁwlunmﬁuumsaau LLa:mivLGTﬁ”ugf
NavauAYNuAazih lAtnisoulanusulalumssouimadiaenaas Lﬁmmgﬂalumsﬁ'wua:
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3.1.3. nyTaAnaEwle
o e & ] o , & od . & a i a
erwauladuanuiintuusnaniluguudu 9 B enusuds 1weed iy
o [ x v e 1 ol 12 L7 ) L]
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~a ;4 Y ey ~ 94 o @ a
ifngy InegnuanuiBouannureaiin (MU uuausznm) MBA. 2543 1 35 - 36) N30
9 (% A n‘: o [ N 1 L7 J s [ 3
mwau'l,ﬁflﬁ"l@wagnﬂamqmuumvlmmn stwzmmaulwaau,cﬂa:qﬂﬂaLmnmanu‘lﬂwagnuaeﬂ
Usznaumapednaleun iwe a1y @ty WamININeImMe FUIeden a0NuIIWNLATEERY

LRZRINY mﬁammjﬁnmaﬁmmmaulaﬁmﬁa:’imvlﬁmnLﬁml@ﬁmu

wuilas (Super. 1957 : 218-219) Idauaiznsanmanuaulalsesil
1. Expressed Interest Lﬂuﬁﬁmsﬁnmmnﬁw@ﬂ%aﬁaUﬁwaqqﬂﬂa'l.uéaﬁmmuh
2. Manifest Interest \Ju33nsAnmannninssafiuaasaanfidainald %aqﬂﬂa
st e uadisn Wiasudszdn
3. Tested Interest 1{WiBmsAnwanuaniadou TasdaRuguiiyanaezian
Sow warfnansSoudluimfinauls
4. Inventories Interest [W3msdinmlaslfuuuima lasliyanauaasnnuian

2Yp3auLadluanwmsray wie liray

WWIAS (Powell. 1963 : 383 - 384) ldlaua ¥ imaanintaanuaulaldlagifde

Tl

1. lHuuuseunutanuauls (nterest Inventories) wuuiannusulaazdsznay
vlﬂ%nmJ"amwu’gwﬁaﬁw%ﬂﬁmﬁa:yﬂﬂaLLammmjﬁn’nau w3e Liroudadaanudnd AET

2. lduuuneseuuuumedla (Open - Ended Questionnaires) lasludazyanadl
BrszfiazmaudnnIngg g "lﬁmummf?%ﬂﬁuﬁﬁwamu

3. Muuudunsol (nterviews) Fovznsldguniwal ledFanaAunn@nyauaasr]
angunatle

=3 L2 ada o W A/
13§ (Davis. 1962 : 105) leiauaitiaanuaulaliaei

A Y :

1. ﬁum%'aﬁmia:yﬂﬂaﬂnauﬁw’lﬁ’lusm: 2.3 T firkwan SnpausssIa i
Gl Ravhamilssilalasanizfugasinanauladoin

2. ﬁum'hLL@iaxqﬂﬂaﬁmmj’luﬁaofu 9 wndasiweila ﬁwmﬁmwﬁm‘%ao
stuann fusasitananleludain Y\z\aﬁﬁuag}ﬁuwé’nmwm‘%\aﬁdmumm‘amﬁmwﬁoﬁmaﬂﬂﬁandj
Forliaule

3. 'lﬁt.wia:qﬂﬂaLLammwg'ﬁn’nauvbj’namia%mwﬁﬁwu@lﬁ

gaf® (Hawkes, Lin Quist and mann. 1963 : 328) ldausiimsiannuaulafizanndos

v Inad (Powell. 1963 : 189 - 192) 1Y 3 3% fa

1. mslduuuiannuaula (Interest Inventories) latlduaasnuian wiolizoy
dadanuene 9 asuuuiannuanla

2. mslfuuuseumuaeia (Open - End Questionnaire) laelwdsszlumsaay
foueNe 9 ‘l@‘fmam’amj'l‘énﬁuﬁﬁwamu

3. mIgumul (interviews) lasddunmualazaunsndaunaiunnfnssavasdgn

Funuoilaaae
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fBEN MIIAANNTWRNHARAMERT (37% FDLALRLIATA B8 B#.2543 : 38)
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wuunegavinanaanwlinuadasmand |
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fauas BiinSouswdannuaudda (1) Sl (.) udrRsiesuszaunug
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. Taulsuundlaeaas
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. sauyinmsthuadiamaas

. TAOULEWNNATAARNFAT
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- revinsoingaauadiamans

. TaUTIBuUw M IS B aas i
. TaURNASTUTNA MO AT
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- gavdauitymuuuadiasaas
10. mouRgadmunginuviadamans

Y[y

[ ¢ a a s
3.2 ANNINHINLA AMIAUAFAITRT

3.2 mwvimmJaoﬂ';wé’?:ugﬁmﬁumaﬂnimmam‘

mmjﬁugﬁmﬁumoﬂﬂmmamf faenui Minwe wazAmumansanauiiudensisou
Fasiu 9 nﬁﬁmmfv{ugmlﬁuagmnmﬂugmﬁnﬁrymulﬁmﬂ'%ﬂuﬂﬁmnifu Falu waziiung
i U3 (Bloom. 1976 : 68 - 69) Lﬁummﬁwﬁrymaammjﬁugﬁmawmn Sedafluasdusznaud
daglungunsiFeufraseu nuansanmvainIToIwmIBN wudwmwfﬁugwmﬁmﬂuﬁa
wUTE A ATantna  wiaflanufuRusiunasugnineansdourasinGeu  runmIAnwves
Jada (Willms. 1992 : 41) wuiwﬁfnL‘%Uuﬁﬁﬂ’nuj@uﬁ%ﬁwaé’uqnémonﬁﬁuugen'hﬁnL%Uu‘?iﬁ
anudiaulid wwdeaiunsfnwivesals wasnaududu (Smith and Tomlinson. 1989 : 273) i
wisudsfimlilsaSousng 9 Samauandesuyszining lasldazuuuzeuiannumunsaluin
MBI AT AR TR AZULUNT AT IR TINTH WD mmﬁlﬁummﬁnﬁwﬁwaﬁﬂﬁ

UszEnuanaslsaSoudne g Tanuuandronu
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3.22 u.mﬁmaamwfﬁugwmﬁumaﬂtﬁmmam%

la§du Wazinss (Jesson and Gray. 1991 : 46) lddnwAvatuanuuanadsraszing
navaslsadoudne g dmiinSoulussautussoudnunfinasunnimansssudauandnaiuny
M Tm’s‘uuﬁﬁﬁnﬁwﬁmmf@uLL@m@mﬁ'umnﬁwlﬁwamn%wj wazszanuavaslsaSouuanais
AUUINGY LwiﬁmﬂsaL'%Uuﬁvl,&imw’umagﬂvlﬁ"ﬁ'mw'h TnGeudnadugninImaiuuduuand
ﬁuv‘iﬂﬁuamsﬁ'mﬁ wazdszaminanaslsedoudanuuandratu wssluunelsadowinduuning
é’qu%rmamsf%'umﬁm‘imwiﬁwamiﬁuuﬁﬂ'jﬂsaL‘%nuﬁﬂfm‘%uuﬁwaé’qu%fmomsﬁwﬁandw

'I,umsﬁnmm’mé‘uﬁuﬁszmwNamsn,‘%uu;s]”ua:ﬂi:'ﬁﬂ%wa”uaﬂiaL’%'m nuANN3LANYY
wniSow lahanldiudnSouluszdudtoudnmanmsfnmususuneud  Hunas  wazaAnUny
(Sammons , Nuttall and Cuttance. 1993) WU TanuuandtatIFaIuBaINANITIR] wazlse
%‘n%ma*’ua\ﬂ,ioL‘%Uuﬁw%ﬁfnL‘%wﬁﬁi:ﬁumwuj’@mmn@mﬁu TﬂsJmww:mw;leﬁwlu'imn"lsdmms
Ansanannnidanivitedamans  wuindssEninarninlsadoulianuuandnanue i talan
ﬁﬁﬁ,‘nL’%'Uuﬁﬂ’amjt.aml,mn@mﬁ'u

nmsansuisefifieados ﬁ):Lﬁu'hmmjﬁugmLaummtﬁﬂmam‘ﬁ]tﬁmw
é’uﬁuﬁﬁ'vLLsaga'Lfa'Lﬂé'NQﬂﬂﬁmﬂrﬁmmam‘maaﬁfmﬁnu %omﬁ%m%ﬁ;ﬁ%’ﬂﬁaﬁ”ﬁaLmumaa‘u’fﬂ
mwujﬁugwmﬁu‘tu”?mﬂtﬁmmam‘maa'ﬁv‘mﬁ'ﬁuuﬁnmﬂﬁ 1 ﬁﬁLﬁaﬂmLﬂuﬁuﬁmlumiﬁw%m

a ¥ o A o v od B P g o a
ﬂmmmaﬂﬂwnumwﬂnmﬂw 2 vLG]LLﬂLSENﬂ’l’]SJFJ’]’J AN UTNN0T LaziIuIuL AL

3.23 msvﬁzlwﬁ’aaaui'ﬂﬂﬂufﬁugnmaNmomﬁmmam{uuuﬁawqansm

mydoutosevuuudinginssudumsdoudasevlavanginssuiidiamewidan
Lﬁamﬁ'ﬁmum‘lﬁ‘lwé’ngmlﬂumWVT 'Lumsﬁﬂm?aaauﬁ'umnmﬁmsw:ﬁvxﬁﬂgm Favnl¥nsui
Sptin 9 Ysznaudoiiamarlsths LLa:Lwia:Lﬁamffum”a\1ms’[vﬁﬁﬂwqanssumsaaufﬂhUﬁ@mq:u

a I Qv ;lﬂ 1] \d d’ d 1 Q- ] =
wqmnﬁmﬂumnunam maaauwlﬂumiaaULﬂunqumamwaawqmm‘m

1aud auiday 3ad% (Benjamin S. Bloom. 8198931 James W. Wilson. 1971 : 646 -
647) "Lé]”ahLmanansmmiﬁuuj’l,u%matﬁmmam‘ sonulu 4 T LLa:LL@iazﬁuﬂ'@uﬂuﬂquamw
doy § aefl
1. AUFAUNIAIRIN (Computation)
1.1 mmjﬁmﬁm’%a (Knowledge of Specific Facts)
1.2 anuiAnriiannz (Knowledge of Terminology)
1.3 awaansouidumiadasans (Ability to Carry out Algorithms)
2. anudnla (Comprehension)
2.1 ANW357UB0A (Knowledge of Concepts)
2.2 Anwiiawz,ng,mMsinnu (Knowledge of Specific, Rules, and
Generalization)

2.3 mmgLﬁmﬁ'u‘[ﬂsoﬁwmam‘fmmamf (Knowledge of Mathematical

Structure)
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24 m’mmmmL%aﬂmmmﬁ'ﬂrym(Ability to Transform Problem Elements
From one Mode to Another)
25 m’mmamnLﬁﬁlﬁ]mwwé’nmqwa (Ability to Follow a Line of Reasoning)
26 ﬂ’J’lummsnlumsé’mua:uﬂamwﬂtym (Ability to Read and Interpret to
Problem)
3. mahlulE (Application)
3.1 mwmmsnlummﬁﬂ:ym (Ability to Solve Routine Problem)
3.2 aAnuaansalumslSoufisy (Ability to Make Comparisons)
3.3 anweuInlunsiinTzidaya (Ability to Analyze Data)
3.4 mmmmsnlumsa‘hgmmuLLazmmaumm (Ability to Recognize
Patterns, Isomorphisms, and Symmetries)
4. MTNATIEA (Analysis)
4.1 ﬂ’n&lmmimtﬁﬂtymﬁ%a’mﬂmtl (Ability to Solve Nonroutine Problems)
4.2 ANNTNITORUNLAMUTUNUS (Ability to Discover Relationship)
4.3 anwswunsnlunisAigainisine (Abiiity to Construct Proofs)
4.4 mmmmmhmiﬁgﬁ]ﬁﬁﬁm (Ability to Criticize Proofs)
4.5 anurusnlunmsaasraduszuuuazuans liiuade (Ability to Formulate

and Validate Generalizations)

aateTadinI mmﬁmﬁw’%a (Knowledge of Specific Facts)
1. Tolalailgduimdy

n. o0 .

H NI

U 3 J.
(Bloom. 1971 : 665)

a Il & o Yo A 13 .
AIBHNTAADINANUIANANNLANIT (Knowledge of Terminology)
2. ienlddmndnagwadunin .
(Bloom. 1971 : 666)

fatedadanuanumusauitynindiaaand (Ability to Carry out Algorithms)
3. 936 +3 =
n. 3.12 2. 31.2 . 312 J. 280.8
(Bloom. 1971 : 667)

ﬁ’)aﬂ’mﬁaﬁ’lmumwﬁﬁuuaﬂ (Knowledge of Concepts)
4. 31Ja’m1,.%§wﬁ'ugﬂ'§m§Ummﬂ@mﬁ'uluuﬂm
. PUAYBIYY A, VLTI

U FIUINA 3. ANBMLTDINRLY
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Aat9TaA N ANN3LaNIE,Ng,MIRAY (Knowledge of Specific, Rules, and
Generalization)
5. ﬁwgﬂmﬁﬂwaw"wmmﬁauvl,ﬂmm‘hl,mumwﬁmmw LI19F DY

N wissmasiuey 1000
9. wsiwwiude 100
a. gma‘hmufuﬁw 3

Qmé’xmufuﬁw 1000

(Bloom. 1971 : 671)

fatnetadinnm mwjl.ﬁ"mﬁ‘u‘[moa%”wmdmﬁmmam‘ (Knowledge of Mathematical
Structure)
6. daladludnfirnaninly 2
(70+30)+50 = 70+([J+50)

n. 24 3. 70
9. 30 3. "szmﬁgn
a. 50

(Bloom. 1971 : 672)

[ ' v o A 1% -
fatetadany anuaanTalunmageslusuiilywi(Abiity to Transform Problem
Elements From one Mode to Another)
7. RUNAGITANTEFN @ seninesiuan a waz b iewlas a @ b = at@ x b) @9

w5 & 2 Jaurny

n. 10 .20
v 12 3. 35
. 15

(Bloom. 1971 : 673)

datnadadnonu anuaunsalunsauuazutanauilymn (Ability to Read and Interpret
to Problem)
o o A . o &Y = a
8. $wimdvelanvi s loamiuass 2
5<N+3 <10
(Bloom. 1971 : 676)

fatedadann anueasalunisuiilywn (Ability to Solve Routine Problem)

= a [ v v ! w =3 1
9. f3uag 100 v el 5 U BawsisFald 20 v 1wadwrinls 2
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fatnatafoy anugunsalumsilSoufisy (Ability to Make Comparisons)
=t o e/ G0 =y 1 Q Qr J
10. {3919 10 e 1T uiuaT e
4,000 6,000 12,500 5,000 7,000
5,500 4,500 5,000 6,500 6,000
ﬁQ%'m]”waﬁﬂuﬁ"Lﬁﬁumnn'hmﬁTwm?iU
(Bloom. 1971 : 677)

fatstadon anuamasnlumsieeRdaua (Ability to Analyze Data)

a4

11. lumsmesavtan 5 A5 AzuNMFULARZASI 25 Azuun SunGouauRiimagay
ludr 4 o5s dnsunuiai 15 azuus duandasmsfezyinlvasuwaislites
1 16 Azuun lnardasmeuasin 5 Ildazuunlitasnitfinsuuu
n. 15 . 16 .17 4. 20 3. 25

(Bloom. 1971 : 678)

é’aamaﬁammw mwmmsnlumsa‘hgﬂLmuu,a:mmaumm (Ability to Recognize
Patterns, Isomorphisms, and Symmetries)

12. T x uaz y 1w uiuase 2 uaniuanenanu uaz xz = yz asunwz = ?

n 1 . X

X~y 4
U X-—Yy 21
a0

(Bloom. 1971 : 679)

Matetadion anususlAtlumAnaInnaie (Ability to Solve Nonroutine
Problems)

13. t ab.c.d udwaufiuandrein
wazt d+a=d
ad = a
b+c=a
a(a+d) =d
b-c=d
Favn d winrudela
n. -1 2.0 f. 1 3.2 2.3
(Bloom. 1971 : 681)
08197aM NN AURANTDAUNUAUFUWUS (Ability to Discover Relationship)
14. wasfolalidunusiu
n. SadfuRuinay
2. Senuaguinans
A, Seddudurdnaudnang

4.0 WRUI2UNNUNUNIINRA
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3. (@wsaunnuduiuaudnans
Arag197ad1 0 m'mmmm’[umsﬁgeﬁmm{w (Ability to Construct Proofs)
15. ausalidiuin [+ = 2xd
(Bloom. 1971 : 682)

datetadinu anumunsalunsRgadne (Ability to Criticize Proofs)

' & o~ e ’~ o . g { , ¥ a
16. delufidumsiigniidimiueds 2 Swnurhiuiwudu ssmirtuaauleda?

(1) auNfic=9212 usra=b
2

2c = atb

2¢c(a-b) = (a+b)(a-b)

4) 2ac-2bc=a -b’

5) b2-2bc +c =a2ac+c
6) b-2bc+c =a-2ac+c
(7) (b-0)’ = (a-c)’

(8) b-c=a-c

9 b=a

n. ooud (2) 81 (3)

2. Gaud (4) B9 (5)

A, g (5) 719 (6)

foud (7) 9 (8)

3. Gaud (8) B9 (9)

N

(Bloom. 1971 : 684)

fatitedoy anumasalunsfastiaduszuuuazuaasliiiuade (Ability to
Formulate and Validate Generalizations)

17. IRINAATINTIANS

unl 1anY RIPEY
1 1

2 1+3

3 1+3+5

4

5

n

(1) Bouunifi 4 uaz 5

(2) WINALINDVAIUGARTUDT

(3) a;ﬂum‘?i n

(4) ﬁgﬂﬁmwwﬁmlaaﬁmmuni:mumsmdﬂfﬁmmam‘
(Bloom. 1971 : 685)
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@139 7 nIaTiaaeunmwiaIasliansive lesmdndsiinnuseandas (10C) (N = 5)

anuaulaluim WOANTTUNIFOW FUNUENIWITAIN FUNUSAINW
AAFEAS V093 NS PWNURNITLW luasaunia

4a | 10C | nm3saldan | T | 10C | m3daidan | 9a | 10C | msAauian | Ta | 10C | nsdatian
1 {10 | dendanly | 1 | 1.0 | daudenly | 1 [ 1.0 | dadenld | 1 | 1.0 | Aadenly
2 | 10| dmBanly | 2 |08 | dafe | 2 | 10| dadenly | 2 | 1.0 | dadenly
3 (10| dafanly | 3 | 10| daFenly | 3 | 1.0 | Aadenly | 3 | 1.0 | dafenly
4 110 | dadenly | 4 | 10| daRenly | 4 | 1.0 | deudenly | 4 | 08 | dadanld
5 10| dadanly | 5 | 1.0 | aadenly | 5 | 1.0 | dadenly | 5 | 1.0 | deudan’ly
6 | 1.0 | dadanly | 6 | 08 | amdanly | 6 | 0.8 | daenly | 6 | 1.0 | dadanly
7 110 | dadanly | 7 | 10| dadenly | 7 | 08 | dadenly | 7 | 1.0 | aadanld
8 | 08| aaanly | 8 | 1.0 | daudanly | 8 | 1.0 | fadenly | 8 | 1.0 | AaFanly
9110 | aadanly | 9 | 10| dadenly | 9 | 1.0 | dadanly | 9 | 1.0 | dmudanly
10| 10 | dadanly | 10 | 1.0 | dendanly | 10 | 1.0 | dadenld | 10 | 1.0 | AsRanly
111 1.0 | dedenly | 11 | 1.0 | dadenly | 11 | 1.0 | dafenly | 11 | 08 | deufenly
121 10 | dadenly | 12| 10 | dadanly | 12 | 06| daite 12 | 08 | faReny
13] 10 | dadenly | 13 | 06 | eane 13 | 1.0 | dadenly | 13 | 1.0 | daFanld
14| 06| dafs | 14| 10| dadenly | 14 | 08 | dadenly | 14 | 06 | e
15| 1.0 | fadenly | 15 | 0.8 | dadenly | 15 | 1.0 | Aadanly | 15 | 1.0 | daufanly
16 | 1.0 | sadan’y | 16 | 1.0 | dmdenly | 16 | 1.0 | Aadenly | 16 | 0.8 | deudanly
17106 | afs | 17 | 1.0 | dadenly | 17 | 08 | dmdanly | 17 | 06 | dadis
18 | 0.6 ot 18| 10 | sadanly | 18 | 06| dane | 18 | 1.0 | dadenly
19| 08 | daudenly | 19 | 1.0 | daudenly | 19 | 1.0 | dadenly | 19 | 1.0 | AaRanly
20 | 1.0 | dadenly | 20 | 1.0 | Aaudenly | 20 | 0.8 | Aadanly | 20 | 1.0 | Aedenly
21| 08 | dadenld | 21 | 1.0 | aadanly
22| 0.8 | dadenty | 22 | 1.0 | dadanly
23 | 0.8 | dadenly | 23 | 1.0 | dafanly
24| 06| dofe |24 |06 dais
25| 06| @ans | 25|08 | daenly
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42 [ 10C | m3daidan | 498 | 10C | msdewden | 48 | 10C | midaiden | T8 | 10C | nsaaidsn
1110 | dedanly | 1 | 10| daudanly | 1 | 1.0 | dadanly | 26 | 1.0 | faen’ly
2 [ 10| dadenly | 2 | 10| daRenly | 2 | 1.0 | dmdenly | 27 | 1.0 | AaRenly
3 10| dadenly | 3 | 08 | Aadanly | 3 | 1.0 | dmdenly | 28 | 1.0 | AaRanly
4 | 10| dadanly | 4 | 10| daRanly | 4 | 10| dadenly | 29 | 1.0 | daufen’y
5 | 10 | dadenly | 5 | 10| daFenly | 5 | 1.0 | demdenly | 30 | 1.0 | AaRenly
6 06| eafe | 6 |10 fadenly | 6 | 10| dane | 31| 1.0 | dadenly
7 | 10| dadenly | 7 | 10| dadenly | 7 | 10| dadenly | 32 | 1.0 | dafanly
8 | 10 | sadanly | 8 | 10| dndenls | 8 | 10| dadenly |33 | 10| daf
9 | 10| dadenly | 9 | 10| daFonly | 9 | 10| dadenly | 34 | 1.0 | dauRen’y
10 | 0.4 Fan 10 | 08 | dadenly | 10 | 10| dafie 35 | 1.0 | Aadanly
11| 10 | sedanly | 11 | 1.0 | daudanly | 11 | 1.0 | Aadanly | 36 | 1.0 | dadan'ld
12| 1.0 | dadanly | 12 | 10 | dedenly | 12 | 1.0 | daufenly | 37 | 1.0 | dadenly
13| 0.8 | deudanly | 13 | 1.0 | dadenly | 13 | 1.0 | dauRenly | 38 | 1.0 | daden’y
14 | 0.8 | daudanly | 14 | 1.0 | dadenly | 14 | 1.0 | dadenly | 39 | 1.0 | dadanly
15 | 1.0 | aadenly | 15 | 1.0 | dadenly | 15 | 1.0 | dadanld | 40 | 1.0 | dadanly
16 | 1.0 | Aadenly | 16 | 1.0 | dadenly | 16 | 1.0 | dadenly | 41 | 1.0 | dadenly
17 | 08 | fadenly | 17 | 10| dadenly | 17 | 10| dafie | 42 | 1.0 | dmRanld
18 | 1.0 | seudanly | 18 | 1.0 | daudan'ly | 18 | 1.0 | Aadanly | 43 | 1.0 | daBen'ly
19| 08| dafie | 19| 06| dafe | 19| 1.0 | Amdanly | 44 | 1.0 | daden’ly
20| 1.0 | #adanly |20 | 06 | @i 20 | 1.0 | eadanly | 45 | 1.0 | dafanly
21| 10 | dmdanly | 21 |06 | dafe | 21 | 1.0 | dmdenly | 46 | 1.0 | dafenly
22 | 10 | dadonly | 22 | 10| Aadeanly | 22 | 1.0 | dadenly | 47 | 1.0 | dafenly
23| 08 | sadenly | 23 | 1.0 | dadenly | 23 | 1.0 | dmdenly | 48 | 1.0 | deuenly
24 | 10 | dadanly | 24 | 10| dmBenly | 24 | 10| dafe |49 | 1.0 | dadenly
25| 10 | fadenly | 25 | 06| dane | 25 | 1.0 | dadenld | 50 | 1.0 | Aedanly

26 | 1.0 | fdadanly

27 | 10 | Aadanly

28 | 1.0 | aaRanly

29 | 1.0 | dadenly

30 | 1.0 | fadanly
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Yaft t - test HANINNIIN Yo fi t — test HAMINITTIW
anuawlalwisadiamans 11 6.719* fadanly
1 5,610 Fadanly 12 1573 Faia
2 4.841% fadan’ly 13 4.605* s
3 4.080** AalRanty 14 6.548* aaaanty
4 3.801** fadanty 15 7.061* aadanty
5 3.533* i 16 6.771* fawdanly
6 6.279* dadenly 17 -912 Fafis
7 5.028** falaanty 18 6.422* fadanly
8 3.481* Gafis 19 6.410* dandanly
9 5491 falRanly 20 5.547* fadanly
10 4.995** fawdanly 21 1.975 AR
11 4.493* Fadanly 22 4,690 A
12 2.214 e INRBEMWIIHI9EN IS owA U RaWNS oW
13 6.437** Fadanly 1 781 o
14 4.257** AaLdenty 2 4.963** fausanty
15 6.948** aoLianly 3 5872+ Aaudan’ty
16 6.399** AoLRanty 4 5.473** daaanty
17 2.706** Fafis 5 4.735% fadanly
18 8.331* fonanty 6 6.989** favdanty
19 4.851* aaudanly 7 4.210* Fafia
20 1.063 Fafis 8 5.664** fadan’ly
NOANIIANIHOUVDIA 9 8.412** fadanty
™) 6.378* aadenty 10 7.524* dadonly
2 4.957* Fafis 11 4,665 fawdanly
(3) 6.885* Aatanly 12 6.592** Aaudanly
4) 5157 AoRanly 13 8.839** Aavdanly
(5) 5.536** faudanly 14 6.364* aovdanly
6 4.998** o 15 6.075* fandanly
7) 5,726 fadan’s 16 3,805 Gt
(8) 6.591** alRanty 17 6.661** fonanty
9) 8.159** euaanly 18 6.680** dandanly
(10) 6.222** audan|y

and
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11

dof t—test HRMTRITIA Jof t - test NANITRIITIN
durusninluasauaia (16 7.232* faianty
1 4.088** Aaaan’y (17 9.249** dadan’y
2 5.250+ Fadenly 18 1,649 a9
3 3.616* Fadanly 19 -1.472 Fafs
4 4,889+ fadan’ly 20 1172 i
5 6.063** Aaudany 21 6.242** AalRan’ld
6 5.181* aadan’ly (22 6.092** Aawdanly
7 6.993** aaudanty usoga‘la‘lﬂﬁuqn?lu%mm’lmmam%
8 7.241% Aadan |y 1 ' 6.561* faudanld
9 8.068** AoLianly 2 4.983** AaLRanty
10 8.101** falianly 3 8.068** Aendanly
11 7.101* AalRen Ly 4 9.899** falaanly
12 7.930* AaLianty 5 7.635™ Aadan’ly
13 6.672* AaLanly 6 6.772* fasanly
14 9.268** faRen’ly 7 7.203** aaLRan}y
15 1.271 o 8 5.766* fadanly
16 1.113 it 9 5.923** fadanly
17 2.858** AaRanly 10 5.337** Aalienty
18 1.922 A 11 1.133 Fafis
miammﬁyuo@‘unmm%id 12 6.903* dondenly
1 5.824** Fadanly 13 3.712% G
2 6.221** dondanly 14 4.766** Aavdanly
3 6.188* fadan'ly 15 -105 o
4 8.167** fadenly 16 1.340 Fafis
5 4719* Aadan’ly 17 3.082" Fafis
6 6.205** dadanly 18 3.482** Fafis
7 6.916** faiRanly 19 5472 AaLanty
8 5.943** faLRanly 20 4.918* fandan’ly
9 3.204** Fafis 21 1.336 saina
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