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A STUDY OF CAUSAL RELATIONSHIP BETWEEN SOME ATTRIBUTES AND
MATHEMATICAL REASONING ABILITY OF LEVEL FOUR STUDENTS IN
SURATTHAN! PROVINCE

AN ABSTRACT
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JINUTTA JEARAPAN, :(2005). A Study of Causal Relationship between some aitributes
and Mathematical Reasoning ability of Level four Student in Suratthani Province.
Master thesis, M.Ed. (Educational Research and Statistics). Bangkok: Graduate
School, Srinakharinwirot University. Advisor Committee: Assist Prof, Dr.

Nikom Tangkapipop, Mr.Chowalit Ruoyajin.

The purposes of the research were to ‘study the causal relationship between
experiential learning, attitude toward mathernatics, mathematics self—efficacy and democracy
child-rearing with mathematical reasoning ability and to find beta weight of some attributes
that contributed to mathematical reasoning. The sample consisted of 622 levei four students
in Suratthani province and sefected by using two stage random sampling stratification

technique. The data were analyzed by using multiple correlation and muitiple regression.

The result of study showed that ;

1. The correlation coefficient between independent variables ; concrete experience,
active experimentation, attitude toward mathematics, mathematics self-efficacy and
democracy child—earing were related to mathematical reasoning ability, but reflective
observation and abstract conceptualization were not related to mathematical reasoning
ability. The multiple correlation of each attributes was equal at .305 which was statistically
significant at 0.1 level. All of them could explain the variance of mathematical reasoning
ability at 9.50 percent.

2. The score—weight of attitude toward mathematics, mathematics self—efficacy and
democracy child-rearing contributed positively to mathematical reasoning ability which was
statistically significant at .01 and 0.5. Abstract conceptualization contributed negatively to
mathematical reasoning ability which was statistically significant at .05 level, but concrete
experience, reflective observation and active experimentation contributed to mathematical

which was not statistically significant,
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unﬁmm’lmuu muffumaqwmm’lu@’t‘?ﬂuuﬂmemm?n’lumsﬂmamqummuﬂ uaz 'lﬂn

n?:mums'lmLummﬂ'lummmwmmwmmau’lﬂm

1.1 AMNBINETBINS IAMANSA
—————— T T T T
- =] ) ] L1 2 2 g n=’£’
unnsAneyitusie 4 WA smnaean s biwaua 13mail
AZAA uazIATA (Krulik ; & Rudnick. 1993 : 3) 1An&1991 nsim vunaia
~_ = v 4 v < 1 e 4 o oo w
A NsneninFaulunisliundedeaplfanwnaunaandayain s FainGuudea
afnawmaenmindea/ainannduiudusssniunisnifygm udusnaiuauaniouia
siunadesnlusdotindniy despdinsridumnimnmuiaunsiaiiuaufingls Tae
= =Y N 1 Py : =5 = : = e - = -J
praauazgatia lWudanisAnseniiu 4 44 A nsAeduszan (Recall) Soduineennsdnimiu
v T
srangfiNouusAluR uAuatusalunisssdndewiagsa nrARTURNUZ U (Basic)
iuarudivla AsAnmuoes idssTaniin W dhud@inlszsndu nsfadudansnucying
. o - i ey -~ 1‘:’
(Critical) WuanruAanlflunimmaidanisusslssfiudnsusiaunaaaniausyun

Usznawdiog n13dn maFaud nishwsnifoya denlusdays Neundmeuniianald

2r

N3AATUATINATA (Creative) (TuaruAaRTUtaY AARTzALduRsssin §RRaTe
- X
JuAuINsiuey

douuean1slivus AZRA uazgatia vasdludiuddyseanisda wanwilsllenn

nsAnduszanla Aquassiiuiuluniwdssnousa i
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bl
NTAATTOTLRY v, . v

v duairangie QRTINS
{Higher grder thinking)

{Creative) (Reasoning)

>
NFAAIUIRNTOUYITL

(Critical}

ot X ,
msARTUAUF I (Basic)
/ n3AadusTANL (Recall) \

v
nwiliznel 2 aRuiunsARUaIAIRALAZIALIA (Krulik & Rudnick. 1993 :3)

AZRA LaTgAllA etuNedn maAeflunszummsduteu wiszduneuiiuansly
i lduenanmiidon aziuin snasldmgus: WudaniisnduneudausinnmAndu
ﬁugm NIRRT uaTMIARTURY19A TR wazdmFunsAslusziuge (Higher
Order Thinking) Lﬂumiﬁmﬁas‘}'lu%uﬁmimmnmua:miﬁmﬂ%‘ﬂqmﬁ

Tamvines (O'Daffer. 1990 : 378) l&lnssAuziiuaiu nislduguania
atlamans WuAaaiungda uazgadin Ae vasinisimausiflusnmilasnanisfions
Adaeans waxiumsAaiifeatuneaiaudnms mm;ﬂumﬁmﬁﬂummamﬂ LAZNTTUY
ANHANTUSIBIUUIAR

81741 GMINA2g (2529 : 1) namianasimauadn iunszurunisgainien

|7 =3 P qi < g o . -~ a -
famnuiredmingmmdsing 7 Midhavausedaniium (Hypothesis) 8193sMANEHUNITIATIZY

[ - | ] = | o 9 e b v = [
uaTUANUAIUATNANRNRRTUTOANAB B N MiiaTan w v wiszangnasnllve

F4Gundn deagl vizena (Conclusion)

N—

LARIAMNANWLS IF Al

W
M RnNE

9, 1 =i
WrRuiaiaAId ‘]Jﬂﬂ?ﬂﬂﬁ‘ﬂwﬂ

Y
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ANTNIUATIZNTINMINITANENUUIEIA (2540 = 42) narofiansWimeualidn
anThaineeniTAsRtuuNuTane sn1sanvialu (Core or Generat Thinking Skills) Fann7lef
wanalsznausitevinezees | dail Ae

= Ao ' =; - g :’; =4
1. msAsnnusssn)lidniau uaiiatuniufsasls

- ca s e X 4 . o o
2. msRasANsaiTeRMN aTWNBULATIMLAZ T2 9 TIuAN190uTa A

Tantaruduiuiiuns InsinAnauesaaNILaNe

' 1
o o

3. psRATUAssMAN IuTaRRiinTunauLa A uANW LS BN

<2

OI :: L ] 1 y . 1 ) - Y 4 4 -~
ANANDITL uaEFR AW hunarnandeladauniaouiu viisdluRenvinWinenataanisag
gdamnarniierlsraunislidnszney
=% & <4 cu' r-‘ian @ & L 1 [ a. d‘ (4 L -
4. madenTywRNITaMTaRRITULaTFiRULAT9 TR i Rsna

Anmualy

= « =

Aqsad Ausne (2542 47) Wnanl¥d nezuaumsesupuaznaiy Ay

ﬂ‘mngmsmmwm (psychologlcal phenomena) muuwﬂ"lmﬂmmmm'lumm'ammuma
Dbl A=

mala (mental talk) nszUAUMIFINAT9T] Lﬂummﬂmmwamﬂma\muﬂg udeunlvan

[PPSR — P ———
- bt

mu'ﬁnm’mmﬂmf-v-:?\‘ruum'luu'lmﬂn mﬂmummnnmamf-'«mxa'lmmmqwum ‘M?ﬂﬂﬂ’l’)ﬂﬂuﬂ
___,_.--"—""'"'_"_‘_--_* - -
wmmn?:mumwmmqu.ﬂ:mﬂ Lﬂun?:u'}umiuwﬂm'\um‘ﬂﬂmngm'z‘mmllumq]wﬂ Vbl
ar & oA ] o o r-‘i o 8 o 3 ] <4 ]
uanuadaasANdNTUSUTaA AL RINaVIN IR ade AN I mﬂﬂ?nngmmﬂuu
< ' < ' »
Tandn waauTena -
- = v - ] =d =) <y d'-d
VAL WUNDUL (2542: 144) 'lc:ﬂummummmmiﬂmammmmwﬁ tun1sAsni

' di 9 S d‘ - 1 8 - o 1 4:;
’QWHQW}J’]EH.W‘DL‘Il’ﬂ"ﬂﬂ')']“ﬂﬂ‘lﬂﬂ’mqTﬂﬂﬁUﬂﬂlﬂﬂQﬂMﬁﬂL‘ML‘JNﬂ TAHRINNTOAN LLuﬂ“]JﬂN“ﬁVllﬂu

kg

& = = d' cin z b 3 - L5 ar =0 s d‘
ToiastauacRairunFamAnuuiugasisviraialne livdnimsuawuuiiniuusceihi T
Uszneusauvinustiat 7 el

1. awrrnusniamasiauacArAnuiusananiuls
2. s lfvsuauuuiiniivisegihiy Ransundewmassals
t g
3. annsnlfwnuaiawuniinibussguidy Aasandeamiasials
< - =1 p 7 L L) T < = <
nmsAnenasainmsAne gy apdldidn naslimsua wunatis nisdmnsd
<4 a = d - 1 s <H - 4 1 7] ar &
wIaNsuamIARRNETUNIa I MuaNMS vsensaanniveudiaalatnaruduiug

- M g E ey e " o - v A g o e oW
ﬂﬂ\iﬂﬂquﬂ']‘j‘Mﬂmu'] UTDUANAITIVIAIBE| W?ﬂNVNﬂ']M"?ﬂﬂﬁU'\ﬂ"ﬂﬂﬂ?l.lu?ﬂ‘ﬂﬂﬂuﬂuuu.lm
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1.2 AMad A eI liuaRs

TwsinarzmAguANAZANIRAIRA TN T REUITOLUT funumwii lumsderin
aRsgUNIANATIRAAR F1aeszna uazimuslianndansAnEAtinatenTly
sedudu K-12 'lﬁ’lé'{mmgmﬁmﬁ’uﬁ'am:mﬂ aluwdueaiiown asraeamdngns mstaums
aau uazmatauarlsufiusameadinensni Wedlunissueswmeitaunasesszvalunsi
azthugrinlannasunisdnsatinaians (Uhunse nauinds. 2543 1 14) wasudngms
mﬁmmﬂ'mﬁf{l’a‘lﬁﬁwumn'l?’lﬁmqwﬂu,ﬁ:m?ﬁ23,Gnit'flumm?jmwﬁﬂunﬂﬂ?ﬂummﬂuﬁim
adiaans saznannin WsunsumsdaunaoundismanfasdivluGonisldimnue uas

- -« A -
nza¥ A lunsiigad Weliin FuuynAuaiuin (NCTM. 2000 : 56)

=t

- dnlauszmrsminluguairsanisFauineaiunis ivanaus sn1sRgadAh
o o A ] -t =) ]
dAdynasn liinGeulidnantmwneatinenanise
= - -
- ANINNAZANAMINIME S ALAUNIANANIUINATIAFAAR S 61
- awnsoimrnuazsniiuielidmeatinatans tazaiusnEmuInIsRga
- v
WA AT LHATY
- pad " ) o = v
- ansaidenuas s um s IvaRasng 9 Az anls
Sfumdngmeadinaanfhulszmatneniu dimmeausunsnlunslivigue

Rl

¢ a i L4 -4 o ] l‘-‘J
WhanmasgruililuaszudnAsuudwingGuuwmnan bodmuslfidudouniialuanszi 6
NB/NITUMNINNATRAIAAT  aTuIRTILNITEeuTIRTun 1 - 4 Ml (nsndgng
NIININANIENIG. 2545 : 25)
Lo

T9EUN 1uas 2

- Wumusdsznaunsindulauazapualfatamnsan

do9iuin 3

- gunsnuaaauaualagnisgndiantoys wiatiamiaaie vieaing

WHLNN

Faafun 4

o ad LN - o e [ i = <l
- dmEmswmgnasuugUTtuaslinisundos lun1sAumAN&T vTe

faagd wazdoolunindulaunatineld
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SAnad weandszanlsn (2544 : Adn) na1ndt msldunuaiduGeadidudmin
o PN = o YY) ar & v
N1IANNEAR Atade Msaaniy nsteuds aesneunindula sesedumanslsznay win
= e b3 & ar o ren 5-.4 ) 4‘; -
waHad gnudnnirasm inisdndulabitinnein wananiiduidunugusenisdneiu
prnfluAanfBnuatuanen vy ptlnrtans marand Saumans Fgenent i
ANTNINUAMIZNIINNITNIAN UG (2540 © 34) AmuaWinsbiunuadneglu
o = a‘ [ =5 s = .l.a 4 2 a < -:; i 74 k7 ¥
vinznmsfeiiduunaizeyineenisAavialy Sevsnsia vingzn1sdandiudasdegnuelu
o cia o ar ) a o o= o as B 4 o [ 2
masmsEanUrzarfuuasituiiugwraanisAedugenianuasuiutou meeuimanduda s
TunsGaufillavdeiniesing 4 seensunisliiinethaiinmunm
5 e 9 | ' v v 2 L 73] N <
marndiAgrenIsivane Anaronadresiuiiu apllddn nasldmmned
ArudIAyNlunsBauadiamans toadmrun Wi Fuuidndnsindulauazundeasd Tne
[ >3 :’» A o d’: = : dl =] i M .3 =y i
gnduwuaLlszney Medaduiugwasmidnluiugane llunsSoufillenyisiniesng 1

Iatinadinnnw

1.3 suuuresnsiiueua

ar <4 ] 1 1 =) k7S & ' ar ar -‘d‘
UnnisAnsviaeving tenatntegy WLLBRINT 5 118 LMGIN@1QLL@DE&Q.DRm0u
AU —-__________..-—-—-—-Q‘-"

Fuira (roula an@n3. 2545: 22 ; 1989370 Seartes. 1956: 1-10) Mutialszinm
s iwRaeanitu 2 Ussinm Aa
1. msliwanauwuugUils (Inductive Reasoning) tuAanuaiunsnlunismn
wippanudntes uwdnlugjilunisaglandamiaadation 1 meniidani Tneutaiu
Arsansaludhueing o deselud
1.1 $unsguingUlng Wusrmanuisosdunsiamz i duiug 59
fadassiAnme AR IIIRIB A (TR 1 eRanmminialasaiauda
yenevanmnuseniUgReduiitaamdniugiudnems GAeafuve s
1.2 Frunsdadman duanusnunsolunisdrwunusndeesaaniiy
Uszimeing 7 IFatihamunzanuasgnsiad
1.3 Fun1sdndray iluauansalunisiasugaiuaauduiug
szudadiey nneldewluladenlovil
1.4 FrumsagLlsusen uamansalums ldwmsnisafisiwn i
Usznaudauus lunjusctot ué’mwuﬂmu‘ﬁﬂmmu"f’ummgnﬁm
2. myimeHauuLTndl (Deductive Reasoning) nis lmsmauuuiindsiiy

ANanIn lunsnmgRaa an g iwundndes vineAc s nlumninenamidiui
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husalviunidhudedn udmanuduius amnuasanadaciendaanu iesglituanuf
nifidlugmudesdaiunsanfianmnanus
AFNAR LAz QauNuy (1eula a"Ant. 2545: 23 ; §1989an Karplus & Wollman.

1974 : 476 - 477) lawiamsWimsnaaanidu 8 fnenuzdail Ae

1. 'Lifld1euns (No  Explanation) fun sl mmanauuuliatunsnld
uasdunls

2. m3fantindn ntuition) N liwmanasiaenisen nsnsdssunniaenn
nnageBavesdeyandet

3. Amnnilaeldnef&niinAn (intuition Computation) unsiiugualag

naiddiayanilogatinmamananmnzan

L1}

=4

o = H WMo, oo
4. msuddsuans (Scaling) unm s hwguadininuaeuaing usbinaade

5. udnnisuan (Addition) thuinslwmmuaititiumnsumnsinaiesd e
uazuntfywilaeignnsuan

6. uannsuanuaznislasusing (Addition and Scaling) unslfiusnua
Adewnsnuensmsdiwiasls

7. 1ﬁ§mﬁquﬁ‘lﬂﬂulpﬂ(Incomplete Proportion) tﬂum'r‘lﬁ’mqwﬁﬁﬁmﬂ'ﬁ'
dmadou uthisnunsofazwfeadhusnsiignaesls

8. 1¥dmdau (Proportion) umsl¥uauauuudmdaunacinisdonlag
ANNEANRUSTLAINATBINTI

dmfunisiumuansatinaisns laaWives (O'Daffer. 1990 ; 378) nesdnvinu:

mslfvgnaifauddyser g fanatinaenfianindi 2 dssum A

1. m7WimsuauuugLhie (Inductive Reasoning) Hhinssumunsuguant
mﬁmmamé’%au'iumﬁ"l*ﬁ’%’méﬂﬁLr'”imﬁumm"ﬁmﬂﬁuu”r?‘ma:TﬂNﬂ%‘mwﬁ’nnw'lm.iﬁumgﬂﬁ"q'm
sduuunwadadans Slassdaniunisnd uasluniseiunasuiduas Tnsaiasne q g
adinmanfiiiedn llgnragiTunte@vieaiangnldn nrtivsranLugUdy Neanue
voanstiarzuany 1 nadl udmirlgnisanihunginnsiialy

2. misiivsuauuuiingg (Deductive Reasoning) hinszusunmsimnus
meadinmanfiaimslddeny viemupiidusdanmnannsaguda Weulugdoar

] v
nnangwilnngdumsignifealuazinfuanugniiestasiunounisda nmsliunua
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L1 oy L J
wuutifunmsbiweuauuunsmn: iwumsbivanelaglilaneframeadisaanfiunugiu
P - = - = . [P [ R = v o
e aflenu Tonu danwaud wasnguijum enanaaledn msliveuauyuindgy WunsWusuad
THosqAiihunginusiiniflunan udaerldnaagiesnsiifaenadasiunginueinidusis
LAND

X 1 1 o -& i 9 e o s

U1gh (Baroody. 1993 : 2-59) lana1191 naslivmuaithuaioslianddydmiy

= o o T ) & o Ld ] 1/ b= 1
atipAtant uasnisaiiudimlizanduredyeduazudinisiivanaiilu 3 Yszinm Aa nasld
winrawuLlEn1958niinAm (Intuitive Reasoning) Badudnuuzsaanisimpuaniinainnis
uia (insight) Wiiaanandemsal lldideyandnduianunlunisindula viasdndula

o a oa vy - g \ -4 Y -~

qngsniulaidnau Wsasnaruianntglu éaudn 2 dssm Ae mslivsuauuugthls uas

2 - - ) ] =] . 3 -d = £ - rd' d' L7 ar
mslimrauLuiniduagaiuet lea e aRasaANduTEnIRDaItuns

v

Wnnnayia 3 Uszim 11z ndedn Tunszununisnisfudunaadina anfinGusiudiaanis

1
ar ot =f 3

apiannisiimsanuulinisidniinAnvitewuugihienFundn nsa¥edenaueianisad
(Conjecture) udamsaaaaudoainumianisailngnisigad Tafiaentrlivauauuuiininiuies
\EAIAeT URZATUY (Heller et al. 1989 : 209 - 211) lWutsdszinmnsivmuanig
ALAAEATILIU 2 Uszinm
1. My IRVANATNATUNINULLUBNTAVNNS (Qualitative Directional Reasoning
Problems) (HuanwauzAndnnnm tyalfiusuadenunmuiniiFendt Ao
#iAn14 (Directional Questions) TaAToIRazmMAEI LAY ISR dauIin T asuuUae
, o o S S o o PP - S
~ agnals o719t anm rawindn Wenwiua TimsuazdouliAininiiu anae viiovinmu Tay
v e ' o o < o ar o o
wivdnenizAtrassa dutidsoulllivaus 9 dnwnis Sl
- - % o . i
1. WAANLA s FUANTU ATad g lia N snuannisilRauu]aald
WARHANLAZAILYNAN ANESRTENANTU
LAMANTULAZEILANS ATTEIER 8RN
Ll ~ " z U o
ATHN NANULAZAMINN T ANT1099R TIEIUARARY
VARHYINANUATANBYINAN ANUBIDRTEIUINIAN
a . . S X
AR LAZAIUANAY AT1B9RTIZILIRNTIL
VAHARRILAEIUIANTU AR TEIURARY

VAERAAILAZATUIVINAN ANDRTIRIUARAY

© ® N @ G R W N

AENAAILAZRIUNAR AdnTdu s snusnnisRaunladls
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2. milimansEdiaay (Number Directional Reasoning Problems) As 1

ANBLEA0NEWaY TrgAnINaznINAIAtuls A auiaudadiey 111 eedau

8 | _ X X , . , o .
A= — Wnursdi B=— wdrliudr x  aaansanilalea At X 3eluniswasn X
24 3
R . 8 X o
ausovn d el — == =@ X = 1
24 3

TodiBud uazAnz (Eysenck ; etal. 1972 : 214) Wualssinnmsdsunmnuaida
o e o -:!’
pesneAgniaanii 2 35 sl
1. maAmmanawluTind (Deductive Reasoning) Wuns@auiiumuasan
Uszlongng (Premise) ludatiaag (Conclusion) Tnsdieapliuiinnuanmnauna Sinnsagl
:’, ] ar -=l' o -y ' 1
wulisuiuwauaifiuaFand bisnvnauua
2. MIAAMUURANARULSUTY (Inductive Reasoning) (Hun1sAanFuaIn
v & e y 4 o e = ) I T :
Faiasdation 1 udanwsngnumnguiandnialiResandausaenddnamuiudiusau
2730 4sNg0 (2529 - 1) IdwiansWivsnaseniths 3 Ansus Ae
1. nslimauauuugihiy (Inductive  Reasoning) 1ilunnsaguuaannnis
<4 « = = 9 o = .:,
naaaaviTansdannanlmngnisalang 1 Tunstiivane 4 neiudnansnaguusidunsdiialy
2. msbiwsnauuutingg (Deductive Reasoning) tHun s WhvmuaiGuineu
17 8 5 o 3 =t a ' - o
Fagwmavireadionmuasg 1 uatiiurmaunginnusies luguivinll aanauduiusoesivn
v
wall s AL I Rauaaq
3. nmabimanawuulEni§@niinAa (ntuitive Reasoning) unislimeauah
uAazauldazaunginmuvralngnisainsensudofnsite 4 hanlfddnudadas e
- o 1 J . [l wr = - [ d ] L1 X =
ToAndulul 3abildeylupluesdynnumnsssued deAnduludiiazyaiuunaninlé
o < z . =l v G < :l’ = 1 )
&N erazgetuuaAsudaime il viauwaTafumngetuiu -
_afinas ulasszanton (2544 : 2 - 11) nenadn nslivguan el 2 wu Ae
1. mstimnaauuugLhis (Inductive Reasoning) iWun1sWiumnalaadnaan
Fhat W wWinlszaunisaitasvans o fathamanuuduanoyy uasaqlithuanuiinl
2. mrWmauauuuiiniy (Deductive Reasoning) 1ilun1sénaiuauasnn
-1 - o a . -1 =y o - . “
AN FRUgWgAviiRsenTuLiew A inugunsiessen i MEailide Gunsing - Maty

W) (Premise) ﬂuuﬁg’m (Hypothesis) virpRanau (Axiom wie Postulate)
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A

ATATWNA_TIUNA (2542 1 47 - 50) udanszuaunisueansuastald 2 dnwnis
Ve L]

e

N
- e o @ 4 o o : . .
A7 wanadelinds dudsnisivnna SaGusiusaumnlug (major premise)
WASFRRINANE BBt (minor premise) WlaRATNATINATUTIO AR It jussmsteniiazil
am AU IRANRAg
MU e 1. AWBIaYNetnaGianiy
2. dndlugeiiaim
3. uniudnd
paal  undiaveng
Y 5 o - o e
Fodunmsaiumauadding
Usznisusn Ae S vnddhuwiun datudsngnisod vieGevluaglusues
9 = . a , . - - T I 2o sdea
2339 Gandimenadevini! (generalization) SaluinetiAvilanisnaisinlu@e “Reildom
P 2 v = . ¢ @ o slate @ w oG .
NageAgniy” Awmihidvun unjves “@nhidudanldin” uaz “uniluded Whavrdes
aemduiuen 3 liiAnusagdn “undasmny:
P ' ar . ] b <n g
dsznasiass As sueniuinvswnjuasiwntaauadauduasiinadon
Daudidnazdaiuacniantinin St
il R 1. unynssaaliiy
v =
2. AnAning
uadgl  Aeanahildun
‘/{' = - 4 4 iy
- wiuaidagthly dinszusummsaivsuasus Sedouiithuvmlsznauding
wigvane ) futathuBaszseniy Sunwinuazaruddywinme maiavensiegluiumgn
Whudulun) vizansadain i) uas luigaivsgmamiu fsausnmusswndunas sy lugl
2IMTNdEvinlyl
ViU R 1. AWYNAWREIAIE
2. unynotinsieane
3. shelivnsiusiowsne
4. Uswnsiasigamne
uaan)  AWiTimnedwdesme
]

insnagasiLlidvawiazsuiiminminie uesthidaszandu As nisiinn

b}

Ausarne JlFduwmairu s lmnsusiamnsusmaiendndnonumiioudu Aedtafidy
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AeiiTAm unzsinendiavnsdainifiaueagleyluglesinsraniolaeviall AeRaldimnating
siaameitlumn ol
pdanniiuafumanaBaliniy uszquhiy [stiudiaiunieiuy A wuutinled
- o4 L 4 .
AodadunisnadeTaevioll dhavelugj wigthisfimudatiumewiavinlhdunsag)
LNLNUBIUAHAUAR S LI
1. wRuadegihle udanisagdusingnimd wretedaiulieslugd
o s o q.a -!' £ 73 - ] L8
wreuwy Wudnwznsaisin iy ieaiwlisdadansad
P T ar o o - « =, - =i "
2. wiuadslinde Wusameiiflen uasdanadsing - Tuigainug
anAZAIRAIARTIAITIRAUTTRWINT (NCTM. 1889 : 81) lainaatisnsIiimemna
i lunisairdennuaianisnitacasaseudennuaianisaiainaniunisainninue
v
Anthisise s umnavieuuug hiuasin
AMINIMUARIZNIINANINIANEUVITIR (2540 : 56) TSNS IR IN 7RSS
Swnna il
1. Suundeyanitluiamiastuacanufsitiusonainii
2. fansniFadmaeuurugugesderiasielag dvanmena
2.1 wuuiindy As Arainudnvizll gdeiasiasias 1
2.2 wugUlls As Ansndamiasiaden v Tlgudnnisialy
nngUuuuresmsWusnanuminnisAnutinaraaundrediuniy asuiulddn
= ;. - P 1 v . P
ATELARNINMT VAN ATIRA RN wuun s vausisuuug ifouasiinig 3enns

:’l et o é’ =, - o A e
Wumusissasuuuiianmmib i ididuiugwlunsSodsadeaans inein Wil

a

E
o = ar

nzUUNsARetNEANNITLAz A NI Ty TMTTLA BB 1 IHduatned FafudRdeiy

v
o

aulafiazAnsnacuaunrolunsifvmuaneadnaanfssainGoulugiafuiis Faes
puund Tneanansnag L]

1. nslimansuuugide duninduerdeAniuniewmstuvany . nadl un
Anmod e lgnnsapdulienuidenginusiial

2. msiwmmsuuniingy dunaiiependiduiifunngvdedeagiiu

o cl— " ] ] ﬁi 1 - [ i =
npnariilliduvdn weapidussudminduvedenaenndaaiunginosiniduai

)\ 16048 Ty
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1.4 nualunsWaIuATMHAHNTD luNS AL uANS
nswanATRE R0 lun s anaeninTuu AgdaausiasiTuainnisimu
- o a o o Mgl oo o e o a d Y e
nssuNIARTauAnTuAMa it A udAty nesanllustabanassiedn
Y d o = b [} d = ard o - ar
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version12.0
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1. ADAN AN TWIANENGBENY
d 3 ar ] d’ + d' 1
aasnrsAwanuangusnetne elflunisuszunudiisduralsesing loald

¥ 3 +
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N'e u .
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dia UL SUNRTBINGNARDEN
N WNN AIUUTEEINSAIMNA
K Wy AunuruiaredlieFou (3 )
N, UM Auulsz N AT
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210)
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3. atanlidlummanauannigw
3.1 wiAatRnugu loun AnafneAma (X) uazdruduntuninggu (S.0))
3.2 wiandulsransavduiuiwigo (R) aaldgms (Kerlinger; & Pedhazur.

1973 :75)

RY.‘IZ...k - '\/B1r‘f1 + BZrY2 + + BkrYk

' a £ ot o g =
We Ry, wny  AdndssEnsanduiuswygnresioutlsaasy

i 1 09 k Fusiaulsanu (Y)

14

B,.B,. B, ww anwinaudrdnglugdazusnnnsgiures
o = - d' =&
AaulsBasssion 1 DA K

ror o ouwnu AullsrAnsandunusaassowlsdaszaon 1 e

Y1 ¥27YK

k AumAatsmn (Y)

3.3 nagauanuitsdAyresirdulrrdnsanduiuanyauiagligns

(Pedhazur. 1997 : 105)

Rz/k

F= - ;df =k, df, =N—k—1
(1—R )/(N—k—1)
Ge  F unu  AtuanuRtuLe
R wnu  Avdusr@vaenduiusmyanindeses
N UMY SuUARIUNANRIDEN
k unn  Awusawlsaasy

3.4 wanihwinanuddylugdazuuuiu Ieeldgns (Pedhazur. 1997 : 103)
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bJ = Bj ___
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A ] g ar L4 o = o -y
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t-test (Kerlinger ; & Pedhazur. 1973 : 119-120}
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pia |
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3. wansaneilanlinisdiasninsonossnyan
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A9 6 ArdndssAnsanduiuswuausevinviulsdasziuaruainisalunisidiananis

ANRAIART
UBRIAINUYS S of SS MS F
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Residual 614 20459.868 33.322
Total 621 22606.375
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*p<.01
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A9 8 AIAINNABAARBITENULLNARBUAIINAINNTO NS IRMARAN NAURAART

.| AANReRARed s . | APnusenades .
B3] HAaNIsARLAanN Ne LHAaNITAALADN
(10C) (10C)

1. 1.00 Amdanly 21. 1.00 Aoaanty
2. 1.00 Amaanly 22. 1.00 fmaanty
3. 0.80 Anaentd 23, 1.00 Aaaanly
4, 0.60 Fata 24, 0.80 Anaantsy
5, 1.00 Amaanld 25. 0.80 Amaantd
6. 1.00 Andantd 26. 0.60 Amaanly
7. 1.00 Amasnll 27. 0.60 Aadantd
8. 1.00 Amdantd 28. 0.60 Aniaenld
9. 1.00 Aaaanly 29. 0.20 o
10. 0.80 Amaanly 30. 0.20 Foma
11, 1.00 Anaantd 31 1.00 AnRanty
12, 1.00 Foma 32. 1.00 Amannly
13. 1.00 Andanly 33, 1.00 Anaenly
14, 1.00 Amdanld 34. 1.00 Amannld
15, 1.00 Amaanld 35. 1.00 Amaanly
16. 1.00 Amaenly 36. 1.00 Aadenly
17, 0.80 Amaanld 37. 0.60 Andanty
18. 1.00 Aaaentlsd 38. 1.00 Amaanly
19. 1.00 Amdanly 39. 1.00 Aodanly
20. 0.80 Aadanly 40. 1.00 Anaanld
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A1 9 ATANIHABAAREIIBILULAALDNNIARARSBITIALAAIART LATNITALTUIRLNAULIL

dszansulneg
ANATNRBAAADY (JOC)
IAAAGFDTTN MIBUTNRTIANLL
4g RANNTAMADN ) ¥ HANNTAMADN
ATIAAART Uszsrsulng

1. 0.67 Amaanly 1. 1.00 Am@anly
2. 1.00 Amaanly 2. 1.00 AmAanly
3. 1.00 Amidanlsd 3. 1.00 Aaaanly
4 1.00 Amadanly a. 0.67 Andanly
5. 1.00 Amaanty 5. 1.00 Amaanly
B. 1.00 Andanly 6. 1.00 Amaanty
7. 1.00 Andanly 7. 1.00 Am@anly
8. 1.00 Amaanly 8. 1.00 Amannty
9. 0.67 Amaanly 9, 1.00 Amdanly
10. 0.67 AmAanly 10. 100 Anaanty
1. 1.00 Am@anly 11. 1.00 Amaonly
12. 1.00 Am@enly 12. 1.00 Faaenly
13, 1.00 Anaants 13, 1.00 Amaanly
14, 1.00 Amasnly 14, 1.00 Amaanly
15. 1.00 Amaanty 15. 1.00 Amadanty
16. 1.00 Amdanty 16. 1.00 Andenly
17. 1.00 AmAenly 17. 0.67 Araanly
18. 1.00 Fadanly 18. 1.00 Aadanly
19. 0.67 Amdanly 19. 1.00 Arannly
20. 0.67 Aodenly 20. 1.00 Amdanty
21. 1.00 Amaanty 21. 1,00 AmEenly
22. - . 22, 1.00 Amaanly
23 - - 23. 1.00 Amaanly
24 - - 24 1.00 Amidanly
25 - . 25. 1.00 AnRanly
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A1599 10 AMAINEIN (P) AANUIAIILEN (1) WazAIAMNTEaNUade (IRI) T2UULNAADY

AruaNNTo lun s TRANaNATIAAIART

.| oAmuen | Ardwuna Ao . AATINEAN | ANEuNa | AnAcaderis
. (P) wun (i | sede (IRY s (P) U {r) eda (IRN)
1. 937 .346 .084 16. 518 385 192

2 .830 302 114 17. 809 537 211

3 892 507 157 18. 584 356 75
4. 924 339 090 19. 693 461 213

5 580 450 222 20. .563 299 148

6 786 .398 163 21. 492 440 .220
7. J73 450 189 22. 805 458 182
8. 625 552 267 23. 703 449 .205

9. 740 477 209 24, 585 267 31
10. 892 272 085 25. 822 565 217
1. 876 470 155 26. 432 .384 191
12. 900 .368 110 27, 804 598 238
13. 568 276 137 28. 371 .293 142
14. 720 428 192 29. 502 323 162
15. 717 624 281 30. 805 554 | 220

AVATHLTEaY = 851
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M54 11 ABIUIRAILUN (1) uazAAERsde (IR) 18uuLsBUINANYIMENTTauT

Farszaunieal

anmrnuzdszaunisnldegusesy anwouznisafenlwimiidauinssed
| Admnaduun | Al prieiiureds | | Aduradaunn AnAanniuse e
" (n (IRN o (r (IRI)
1. 450 293 1. 561 414
2. 439 322 2. 423 330
3. 363 259 3. 536 343
4. 303 206 4. 486 332
5. 418 305 5. 488 .346
6. 343 .261 6. 438 .343
7. 296 .260 7. 538 415
8. 401 .288 8. 359 255
9. 491 380 9. 473 .386
anmuznsdanaetinalninges ANHUTNIINAADILG I
.| Ardwnadauun Apmdesumede | | | Adnaduun | Aprwdesiusede
" (r) (IR1) " (r) (1R1)
1. AT72 329 1. .548 422
2. 550 405 2. 560 428
3. 381 .256 3. 570 410
4, 435 335 4. .504 .381
5 514 373 5. 584 461
6. 464 .346 6. A73 .362
7. 318 245 7. 530 433
8. 283 219 8. 469 328
9. 379 201 9. 514 .387
ArAaadaiu = 913




A1$19 12 ATBTHIRKMUN (1) uasAtANiTaumeda (IR1) 99900 LEALININIARAFFDITN

AmaAans  nsfufAnuannsnreInuesinuAtinAIand LATNIFELTNIREgULL

Uszasulae
A 3 MMIFLEAMNATNNINDEY msaumtﬂ"‘mq
in ARRRTEIRARIAnT FULBIFUACIRANART wuulszangylne
r iRI r IRI r IRI
1. 615 438 675 473 .548 430
2. o72 386 545 394 238 453
3. 722 657 683 483 332 255
4, 417 .459 506 .356 538 435
5.’ ST .589 668 474 644 497
6. 624 479 .685 492 .054 429
7. .686 571 479 424 .588 533
8. 672 575 .685 533 702 .582
9. 608 463 713 537 610 523
10. 487 .396 709 .549 .624 496
11. 502 .457 591 480 603 523
12. 401 425 667 .499 528 417
13. 444 .366 618 423 678 566
14. 411 .384 .254 .483 667 526
15. 709 572 696 510 659 546
16. 414 357 680 537 689 565
17. 708 522 565 412 515 417
18. 535 481 429 444 .641 473
19. 706 551 335 302 696 527
20. 611 548 692 499 660 553
21. - - .526 505 .681 478
22. - - 367 .308 413 370
23 - - 60S 419 584 461
24, - - 695 502 .489 .392
25. - - 5980 472 ABG 443
AAaTery 913 920 920
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5(6) + 5(36) = 6(36-1)
5(6) + 5(36) + 5(216) = 6(216-1)
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