219
ot

Ty

MSANENANNANAUTTENINTRAWITEAL
8 2 - I's o =l ; as =4 mldl
fupanatnen e idwmananeaiinatapfranin Suudusisauann i 3

InaGaudaindtnanuanauiinsdnenanssil we 1

WBouruniinus

AuSFaTTUT EINHNAE N anATuATune e audouniisasanisdmne
ANVANgRILEINIsANE N UnHe AN SIS ILAZ AT VAN 1TAN T

dnuneu 2550

-
3|

A1ANE eI ANEN A ATUATUN ST LI

‘\"‘ !\) i) ! \,



MsAnEATNdNR Tz TR T AL
fuasuansolunisldunnsnrdaaanfresinFouiudsonAneii 3

TnFaudaiaddnanueanuinsAnwienssit v 1

AUBFRTTUTAINENEE HNANeNanATUAT N lem lineiTudaunilarasnsAne
RINUANARs1 Beyry N1sANE N UTR AT INFIRBLAZAT ANIINATAN

dnuieu 2550



ar

Eadnm Bunil. (2560) madmmmmdLLg T TS e A LT LR e rna hams T mean N
pxiisaniaEinGensiisend mntli 3 baendariad nine s msAnm g ass il
s 1 Frycuniiwig neL, (MTIAnuazal AnanisAne) ngamme : Taafisdvende
LW ATENGRATIESUNT A, ALEIINN SRR : searsned i ATl
RUARE AT AT WATALLY.
P A ) o @ w o " A a a ae o P %
miAeaTt flqmsjannefied e udining i wunladtse A dnizes o snag
Augismeadipmans woinssimeSouadinenans apeRremRdemnani msdeihemiesing
pEAANART waeFou sTiadtseiutess e Wun wopinssumeseuntlarnani ey diusmisi 1eag
o ar o o 3 = 5 ar =l kg s ar ar  ar =t
funinZeu fuenuannstlums i wstamsptiamanivesin@ e uszArmpaulaioszddn
Lo = =, ] 2r = a = =l + ar ' d. 2
asssAL R e md s nin e M maneariisraniresinB e ening e 1
T nened AeinF eudeloemA metli 3 maBeni 2 Tmsfnem 2549 aeslraFauldaing winm
ARG Aeai am 1 4 1,000 mudalfaniremed i edureu Swseidey sl ilun
o = A = = & o 13 ' =a o
dn13ag1] SPSS for Windlows Uzt lsunsas HUM for Windows B8l Lh nimsfiasent 2 s Wiwd nsdwsad

ST LRSS AT S R B e

BAMA BAT I N

1. Andanls v avduiusminnezwiniou s s Aning e fusmeninan ums

o =

= o ar = 3 1oas d‘ = o ar = d’ ar EII ar ar [
WIE) A NADLAFNEFRT TENUNL B H AN 0877 HUaR WM NRNAN AL O1 e lstleabmdi

TinGenm e e emseaansnan umsHvnamesilamand HTeess 769

=

2. AndalsAvi avdaiuswn s Tstpszd L esB e s masnsa s
iR e ATsNARTTaRinE e AN 0683 3 Sitd et eau 01 e rauilede
AL aE M ndas iR e e s s e aeiinenans A3 at ez 46.5

3 s letlafemi S i s seser s umsdwmpenedsenarsaeainGeeeing
Siledndnmesdiansau 01 T mmi"*ﬁ LRI AT RAART WIRNSTNMITEATIRANARS Uaz
rrrstaTbmus i e dinass

4 Fnlstladurdnieadendideasermuaunalunsun enadinmansaeaind e
arilsied At anszey 01 i nofinssminsseuniisenaniveng uBnANHLY (LAHEEY
MAEUATLAANART1BIAT A AR DA W Is2d w“i?(mmmﬂmmm’mﬁugm@ AR PR aeiasi

=

prasnanmums s nmmerdinenass e inG e wHiTddnmat A 01



A STUDY OF CORRELATION BETWEEN MULTILEVEL FACTORS WITH MATHEMATICS
REASONING ABILITY OF MATHAYOM SUKSA It STUDENTS CF SCHOOL
UNDER THE OFFICE OF THE BASIC EDUCATION COMMISSION OF

UDONTHANI |

AN ABSTRACT
BY

CHERDSAK TANPHUMEE

Presented in Partial Fulfillment of the Requirements
for the Master of Education Degree in Educational Research and Statistics
at Srinakharinwirot University

June 2007



Cherdsak Tanphumee. (2007). A Study of Correlational between Multilevel Factors with Mathematics
Reasoning Ability of Mathayom Suksa Iif Students of School under The office of the Basic
Fducation Commission of Udonthani Area | Master thesis, M.Ed. (Educational Research
and Statistics). Bangkok : Graduate School, Srinakharinwirct University Advisor Commitiee

Assoc. Prof. Nipa Sripairot, Assoc. Prof. Chusri Wongraitana .

The pumoses of this research were 1) to study the relationship between the factor variables at
student level (ie., prior knowiedge in mathematics, leaming behavior in mathematcs, attitude toward
mathematics and seif confidence in mathematics), factor varables at class level {ie., behaviors in
mathematics of teacher and relationship between teacher and students) and mathematical reasoning
(dependent variable) and 2) to find the vanables at each level that contribute to mathematical reasoning.
The subjects consisted of 1,090 Mathayom Suksa Il of school under the office of the basic educaton
commission of udenthani area 1, selected by two-stage random sampling. Muttilevel analysis technique
through HLM (Hierarchical Linear Model) at two levels including student data and class data were used

to analyze data through SPSS for Windows and HLM for Windows.

The results of the research were as follows:

1. The multiple comelation between the factor variables at student level and mathematica
reasoning were 0.877 that was statistically significant at the .01 level. Its show that ail factor variables at
student level can explain variance mathematical reasoning about 76.9 %

2. The multicie comelation between the factor varables at class level and mathematical
reasoning were 0.683 that was statistically significant at the .01 level. its show that all factor vanables at
class level can explain variance mathematical reasoning about 46.6 %

3. The factor variable at student level contributing to mathermnaticat reasoning that were
statistically significant at the 01 level such as prior knowledge in mathematics, leaming behavior in
mathematics and self confidence in mathematics.

4. The factor vanable at class level contributing to mathematical reasoning that was statistically
significant at the .01 level such as behaviors in mathematics of teacher. Furthermore, behaviors in
mathematics of teacher contibuted to the regression slope of prior knowledge in mathematics

contributing to mathematical reasoning that was statistically significant at the .01 level.



WFeyoyniinug

~
LTEd

nsAnmAduTutszndnstiadennsrduiumuasnsnlunsldiugnanaiinans

o al > w =l e v o o & o =
ﬂﬂﬂuﬂh?ﬂu’ﬁu“ﬁﬂﬂﬁﬂﬂqﬂﬂ 3 TNL?UuﬁQﬂﬂmum’mmmwuﬂﬂ’li‘ﬁﬂﬁ’ifqmi‘ﬁﬂu LA 1

184

IaANR A

TasuayRanniudsnede iindudaunilizeanisdnmanunangms
FyeyanasAnsumniiedio a3 nsiStuasadANIaNIsAnNE

AN AN A ATUATUNTT TR

................................................................ AL AL WA RINENAL

as o

(freAnansnansd as NOET AsTiATnng)

Tun 28 heu figuisy w.a. 2550

AIENITNNNTAILANLS Ty HWUE AtUENITHNTTAR L MLaN
............... Mﬁ/’/““zﬂ?:mu B vory A SR 211
L) = - L s [~}
(FRAANAMTIATHUNN ﬂ';"‘lw'[mu) (AN917E] AT, AINT LTHLEN)
; _

............... "“Wn?mmﬁ N 2 A e SR T T i
(s ARINATEYAT WATAUL) ($9AANBRTNASEINT ATENT9a])

............... T nETNNNg

(]
(F84A0ARTIGIYAT ATBUL)
........................................... N9sUNTT

(gt ansianed ag. a9e1a HeWm)



seniAnmLnig

1Frueninut g uidanga s mesanumemngaInNsReansanse o e inlsad
Usepunssunnaenunan Brynniing wassearani i segas diaue naumamunaalsyna g
a:i' = [ ] ca' s @ o o = 2
fingnnBaaaznaduiian dWaliA i wziuuemislunmiinday reassuesamaliuay
i lysdeunmsassing 7 deeenenlldmean dRdprenymeunszanailuatitegdld nfanall Bn
sl deaweu vazmnmad s s Tentunside i i oaniinad dsiddaouauymd
fusnenansed e qaws e wacfdoumanmans ag. asena dereal giStenLIeLWIzA
N FERNEK

fAdprenaure mszA ™ AnNAId lumed snnsTanaues SunsAne i du
= e o ) Y o = oy ) o o
AU NS lmmnving 715 irAvsUssavaeac i ineniarng | smvia g nilen st A3
AeruiliuidRdy mafieenand argans Faes 01318 A9 LANGSIH MEIALIZIRN BNTE A9 WAL
qadmi enansd me. unuFin anguie enaed sl domjn eredediil T ingonaazoanin

- — 4 “o

sRAnI uasarRdaLu il m nwissreaaTasieh 1 lumaae

geavineil fAderansuTELwszA M Anukanaw sl liadana AMAYla dndming
msdaaFunsAnmaesRdedoaiiiemn mudduamalFauinumton uasn Ao

ar d. 2o ar ar =] < ' =l i’r 9 = =i

uwsmziu Tieeeliingdls uaemiayumsdniiluetef  soisenuzfiiamnsinEe pocng uas
o od = ar ar O ar ﬁy d‘ b1 =3 Cﬂ. 3 ' = &
inGeumevBludiad ineusmdnmeinnaaeil e 1 Aingun wasiarmiasiialunadu
iy s uazreveLATIREY 7 R 7 uaries 7 nnaun Winddlaauen Tnawewsnsnog b 5
d 4 e
firpeioumnes It btnaan

AL lnmiduRa AT S tivusaiil fRererionindn uamyTmezanuALYARaY

3 1’/ Aﬁl L ] ! £a g d’l o o 1 kg =l
naas e fadudiidusanlumideiiangagaosinem



CRERIY

AIHEMHIEBANTTFREL e,

AN THAVATUIRIN VIR o

ARLLAFABINNTIRE . R

VA BN e

NIRUUWIAR LUNTARE T

ANNAFIIUNITIRE .

2 andishazudIsaniaatad

nansfinentasiuntsldmgnaniaminAans.

L ar

wnansiiodesiuiisasFauauiiuANaIIn s FuRaaMN

ATLAATART

Uaqe5zALUNLTEU

AN RN NATIAMIART. ...,

WORANPIHNPFHUATIRANART. ..o

RAARABNITIIHUNTIATIAAERS. .

ANl URLAI A UAIAAART.

1133852 A LA U

WORANTINNITRAUAIAATART. ...

AUWUSNNIZNINATTUINGEEW

LBNATAALITEIAUNSUATIEINIIZAL. .

2n 8 o =Y oy A
3 I6AILUUNITIAY

MINMUALIE I INIUAZIRENNANFIDLI. ..,

et an N s

Tusaunisaitanaslulsasieilenlilunsiae

N o v

14

31
34
38

44

49

53
56

71

74



A51tY (AR)

[ 14
YN U
3 (FR) 36ALNUNTINE
[*3 3/
AFUTLTAUPVEBYR. oo 92

ANTFATIEIEBLD ..o 93

4 pANIIATIRVTAYA

foydnealuaranusdafi T lun 1 UATISAITELR . oo 102
ATUNEUBNANITIATIRTBHR. oo 103
BRNITIRTIEITRUA oo 103

5 @31 anlsens uazdalausuus

FAUIUAINHINHY AUNFFIN UAZTBAVTTTE oo 115
ATUMANITIFEL oo e 116
BAUTVEIR .o et 116
BB ..o eeese s 119
LTTOTUNITH oottt b b 121

NIARUAN

4 s
AVARUIN N FWBBETEVBNY o ovvr e 134
AN 1 A el e MRS ITE. 136
r-’ll = Aﬁl g

AAHUAN A ATDIRAN T IUNTITEIRE s 147

UFEARBBEITIARL ...t 173



BTN

10

11

12

13

14

15

16

TuTRI519

UM
5 = o e = -4
Fautlsrnsi I un A du AN ETATRIEE. 70
[rwaungusaatnei g lunsidessunanuaunelsaGuus L 73

ﬁ’mﬁﬁﬁug’mmmﬁquﬂimm fantstladnrsautingeu saudsilasassauveaion. 104
ArdulsrAnt avduiusatinsiassuiesslslasa s s uinGauiy

AHATN TN N T WERAMIATIRANART. .. 105
ArdulsednsavduiusatranaszninaiulslasosesudinaFuu

AUAHAINT0 UM T IEWARAN NANRAIART. ... 106
NANNTVAGALANENART (fixed effect) LATAVENAGY (random effect)

FBINTHATIZTLIEAIS (NUll MOdel). oo 107
NANNINARALENEHART (fixed effect) uazdniwaga (random effect)

gaasqutlstladaseAuTnFou annITAsIsi e ARt 9978 (Simple Model) 109
fdlszAvianimnenaspessautlstiadnsyfudeaBaunsasfauazanuul s

gaaFdusrAviaasntsnanes seransieaiuuta e esissiuiesduuy 111
ATATINABARRDS (I0C) WATHANIAAABNDBIUULUNARDLSRAIIHAINIT)

TN MREANISATIAAIART ..o 137
AIAINADAARES (10C) meamiﬁmL%@n"umu:uuwm@u{mmmiﬁugmlﬁsmw

BB I B BT e 138
AANIHABAAREY (I0C) LRNANIIA RGN T UL LNARRLINNI AR BsT

LI TUPTR ANV T e, 139
ANAINEIN LAZANBIUNALUNTBIULLLNAARLAAY THAINIT0 LN MR HENT

AIBFANART . ... ORI 140
ATANEINN mehfém’mmn‘nmLL‘uummmuimmmiﬁugm@wwmﬁmmama? 141
ALAd LN ArA TSI AU TWOENsIuN s FauadinAtans

LAZULLAIUNUTBLAPARFBNTITEATIAIRAIART. 142
ATE1IRRAUN ﬁhmmL“"ﬁ@ﬁumﬂmmm@umuiﬁwmmv‘fj‘@ﬁtﬂumum

AUAIAAIART AT LLUABLDNNSANGFNTTHNIABUAILAAIARSTRIAT. ... . 143
AETIAA LN ANA TR UL AN TR AR Us N WI R T

T 0 o) 145



Tudnwilsznay

nwilsznau nin
1 stwoupasdniusvasnudsadn luinazssiuiuarnaan s uni v s

PNPTLPAVARIT. Lottt e, 11

2 ﬁﬂﬁuﬂﬁumiﬁmﬂumﬂg%mmxg@ﬁﬂ ............................................................. 15

3 fnwnslanaiaresteyafiasinllfmssfaesdn 60

4 EUATINENTRILIL Random iNtercept Only......o...ooei e, 62

5 L@URTIWEIMIOINUL Random slope only. ..o, 63

6 AUATINENNTOILUL Random coeffiGient. .......e oo, 63



<
Unn 1

UNU

= ar =4

Wlesarnlutlaatuauisdeund giviypusuiaugnisnlf 19 uinui g

=

maasulasegiane lidaniluilpumenadies wsegia i auludeauedwsaiias an

sapufuasinenmisludfiif stuwasiRadust i i liauludsauiasdauitywiar

paanan datiuaudensubuiaddnesirdulalunsuiigmetiane uasmesadulanfidu
seserdtaadslanlfvnualszneunsdeduls 3snsdnlpeldmaualwineensfaineeui
q: t 1 2 kg ' o 2 o L ar Ll 1 1

Aoeldeuansouddymlfeeinaitsdvinomw fviniuusnnsalne arunmagiso uaseesen

dsenldatalanadtuaziianmgy

=3

‘;‘ k2 ar [~ ﬁ' = s <3 2 %
BN ﬂqﬁ‘l’ﬁ L'H[?TJl NﬂﬂﬁLﬂutﬂ?ﬂﬂm'ﬂ‘Luﬂqﬁ‘LLﬂQ-ﬂﬂ']ﬂqug quﬂﬂﬁﬁLﬂuﬂQﬁumﬁfyﬂrﬂﬂu"\
a " ) a 3 % = o o a o o mim -
Vl'\ﬂ';’t’]ﬂ’m’lﬁ‘mumm’}ﬂ fLuTﬂﬂﬁ’%g‘Llu ﬂ']ﬁ‘sl.‘ﬂ L‘lﬂfﬁ]Nﬂ%uﬂﬂh’mﬂWﬂﬂ&mﬂuﬂﬂimmu“m WT@QNL}HEI

(AP RSN, 2545: 1) Tanenndnaiu Ungh (Baroody. 1993 2 ) lnanslddn maldwmsa

o o

[ dll <4 a;u < a ar e [ Y ) o g & 1
L‘LJ‘LALﬂﬁ"er‘]N@Wﬂ’Wﬂﬂ&lLLﬂxﬂqLﬂuﬂ’mﬁ‘UQLﬁ“ﬁlu LLﬂZﬂqi‘ﬂ'Kuu“ﬁ']lﬂﬂi‘:’ﬂTQH%@QNQEHVJHWHLLVI@’]H

=8 ar = :’; v ' g ] [ =3 9, =i
nsAnsaasinnAnsielulss s A iszmasela A Lg mansndalnoniedFe

v
a

Fainlilurenaaiiande wazdelibifadihvinogegaiiseanis uananiidmudnlunisaaii

Q

2
=y ]

1 9 =3 Q. - g 1 Eil d‘ & ar o ot 1 d‘ 2 L2 =
mmm’muammmﬂmmlm m‘lumu%mmﬂjmnuwﬂmmuwugm WARAIUN WEQITﬂQWNWﬂLLﬁXWFJNQ

LY

o ar

Geudvliamnsonaidd wu indeusnunsnanawanls waliaunsolfmeuatunisuiiand

e

euwn W (A wasisil. 2541: 47) Ao neWmuwineen T mpaae FeuRatiudhvnnsuea
nanguansznsEelnmansnauanszmMsFouiacdinand
mslfwnuailusssusisesadinaans faAnannd pdlsaapfiduieidnsiae

wRna yniureuazdasiimgus msidweuaiiaouddnyiendinslidyanend (nade

9

L

BEUUIN. 2547 48) Aniardiamaniaidnenstiiuuess Ussnaudag Aot Fawariiu
femnaaiieain smiaddmauaf ausgaunseimuiumsine T (nazneasinme3nig, 2545
2) Arnediadransaaidmiifsoteeiunsyuaunisia nsaiieasuil sedienwun sy
FuneulunispauazFesenduniadastnadimgaelunioudTogmuisneg FoduAmalapaniied

AdndtuuariysrieminnluntsWaunamAneessFeu dana W Fouanindud v il

-

prmannsolunnsan wazldwans lunsuitlyw ifet1disy@nsnm



PANANATYIBNIELIUNT wRRaATiRmanipnaaliilhunsgiu e 32 luanszi 3
FEIAMA WAEENETIN A 62 TuaTEi 6 YinesnszuaunIatinmand uangRInsAnmdy
é’ ar S ar = 14 <A 1 i ar o8 3 a =
Augm wnsAne e 2544 e lrivinGaulinsiinans s pain i R liunssaasaiinly

maudilynn uasiienmannanlunslivanalaansdBaramd Teua uiedewiasd e

4
1 3 =

LUBNNH UANITANHAGIAANARTA e wI N TR w i I el uAui IR IA R A GRS

LY

sudiasBuannsianamasnnlunsdvamsneatinaiand wevtieudatinananiae

= & o 2 ' o <4 | » :/;
msrgaiwsensldmpuad mi kiR adustinatiy

1

nsWmwnFaulddaouasnlumsldmsnansrdiamaniiiu Adaauacmtlugn

Uiumadiseans uazilalanabidSouldetunadusavang ivsznislimnanaioniuaniunind

=

TranunswiiaRasnnisigdeuldnssitaglsrsndraiaminfansaniudie e i Fauiad

B

spAulainenit n ARt nesineadtals winaztisantlszaumniideg udtanszauniend
wuatnals dumunaraudnfFauinaanasldvnna Tadunisasiauaufngenuie

lé" 24 2+ i ar = a ar lﬂ’ 2 2 =l s E 7
vananiimstismuasesd Faudaiannd Atysn wessnnszuaunisvararn g Gaunnld
AR AVANRIANILE 19U NIAATAIERALAT T ARTRIATaY ARBtnetinansuyns inalils
faagLiignias @ums Sraues. 2547 97) iulinnaemnsaranpnnituaziluiugmlumsbe

Fassaty
ugu (Bloom.  1976: 167) Tanadiudiasnuiaugiuan dhuddrdnuszauiuse

1 L4
o] o o ]

mﬁ‘wﬂum‘muuj ML TEU mﬂmwuﬁmmmamn@%ﬂuwuﬁ'mﬂmmﬁmm‘l, FeGen Feaudliun

£) a9 ot

&

1
| et

S i uuazTuadiy waz mmmam‘nﬂuiﬂdmm el ifmmuﬁmmgmmgiﬂﬁmam@

Lo ] [

Tnennsdnsdetaya avuayu SufwdednAwlud dunuldvin i Faulssdusitlyons duas

U

AR g el maﬁmqm‘%mqmmﬂw A

1 ar

CAduuuenen (Maddox. 1965 9) nanalidn aadngnantenisGuulildaues iy

ET)

ATNANNNTDTRIYARAUAT T AUAR oy Tl wanusifisluag) ﬁquﬁmwmsﬁaw’?ﬁ%

u

o v

= ldld = - k% = = a ‘:-‘l' o v 2
mgisanilss@nsndiag insewgRAnssumssouiluesdlsnaunan I bigiFew lsvas
pnudgalunisiou nanAetnGed Soui iiswudeafuauis ﬂﬁﬂcymmﬁmammmn gl

o o

soailuaunfanldna AeddanitSou Svinaulilsues VIUNILLNTHUDE AN WAND BAZFLIA
= ar d‘l =t 7 = 1 d‘l ' [ =y :II + = % ar =i

Gou papdnoiianarFoulidinla woinssuvanlidendungAnsmdaainliinGeunlseay
armAnialungien TeaenrdeaiLaamPTaTeainnIANIMaIBYIAL WU woRngsHmsiTe
prmiala TunsFedlnudausniann usrdanasanadugninanisieuredinieu (9a

Usglwaszna 2539: 5 alun weqY. 2542 UnAnte) lunwEodnadiamand faduiaiid



= -

FramuAaioaiudsiithnnusssuardnanmal dedlfanuAnlunsldwnnavionisigail
naig GeudinnAngsulunmsGaunimansandandana idizouianuarunsnlunslfvnuanig
ATIRANART

4 aaeifiudadeiitoadasiunisuaaaantesnningsy wanzanailLa s e
woRANITuTLaRIBen JannRnsauiuaneeniiudouviliresanai sninGoulaadidned

= & o L oar = =] < < Soed 9 : = o ol =t
AfipAransiaza inEauGewiatinmanslas dils aulauasdvlaFau weeninsuudieg

nlil [ = L) o a 2 oar o 1 :“/ e 2 o 9
AR AReITeilamandd e IdinSeunaaciawls uarliseladaulidndu nunuin i
PEfinEEnNTEIUNTARAMNN: MTdwnua mauiilpndmalinsdoubidsraunadwia (aden
YIS, 2531 LNARLD ; DIUN WA, 2542 LNARLD)

emiasiulumuasiusdamaniilius i irneuniisiidarenadugmontaneFend

atipransmzaNmawlumeatiuaruassnesyana un i asin@ sine Wadalusing

nduamsaan mInswAes majantiuienued Haweduilurewueinnidumarnin

anafiEilarundnnybivienesdionnerislidwFaaiin entaiiana. 2533 94) uanannilenuifiesiu

]
) ar

Tupuiasdfafun g nensiitinlug A ndneuedu Wy auamisnlunisiantg i e

N9

2 '

pomannsnlumasipdvlauitiymlfatinsgnaeaviizan iusiu (Fuen gassnauas. 2536: 20)
arUsEnaunvn N BeulrsauangSanansaen LasR RrOANNA T gkl
o

wRnanAtiAfanfiuuananasdlsznaus e lui g Fauiinaauiudadnasi dail

a

as

asrLlszneLRdAtuE szt Ae woRANITNMsaaLIRIATLAE AN uEN It WinaAgTLTEN FEA
HuilasedioglszmaviaidudsuifFoulszaumudialunidou wsn L lRenuasyng
Lﬂiﬁﬁﬁ@uﬂ:ﬁdﬂu‘ﬁl 0 m%uagmmmmﬁﬂﬁ prmdniussudnspgiutinFauaneag Fearaiuna
WisndunnanmensBaureninGouseun ufanmn'ﬁwq1?1mmma‘mmmﬂgm:ﬁ’uﬁuﬁmw'swm

ar s oo [

pgfiunFeufidpnud 1A uasi HaROANNANNTIN NITEU A TUA ] INTISATUANHLZ AT
WOPINITUAT] TB9ATH ANNATATYBLNEFENITEUNNTAIY (1NANIAN U UAZNO ANTTHIBIA]
WlulUlmnadia dlulUlunendaddudmiusnwiun szudnedasuiug Fauudafasiluna vl
=] o = i ¥ =l =4 o e a1 ' ° = = 2 =d

msdaunnsgaus vl ideAuazitsr@ninm uasdsdaasiansmanialunzanresg oy
FalunniinssimssauraspsuazduusM ez wegiuinFauidendidoonunsianniing:
mslfmnuaneaiiemanitasgFau foi masiow sauiam (2547: 48) Tanaalidineldanin

k3 = g 1 o o L 3 = 2s © = | o 9
apgfiaerdldneianinsnsmpsanadFon weemsliamadanet sl unsaiuayui
2 = o o & ae = . Y I 9
fFnuldmaualunmenAina vanant aidsudiin (Stermberg. 1999: 37 - 43) Windaldagls

i1 msfiaeuiidoudrdtylunsdafanssumsFoufinedaumineenisldwnnausssdiuvngld



9 b 9 o A4 & - 2 aad
wnnata FeulnaagiaauasAlatanszuaumanilynn 5 fu me maszyilyw msainads
- ¥ 3 Iy o o
wWewhtloymn nmsairauluniwsanilogn nazarausulunisudTm Wazn1saTIAaaLARa1
AAAPABITL HEAARE (Malloy. 1999 13— 15) IendmPinaragy 1641 agtaauiidawtsalumesuasy
T Geulimnns lumsemsssuuacaimofaiidumadlom uszliigusWigaausamaduy
nsaeuiReLiunsTUIUNNSR UARY (Inquiry Approach) IRewsNsldmenatesd Beu AuiuRedeld
JmnRnssuNsaauATi AR RTI9IAT kaxANLENIWITHIeAgTIdNTaY & ATTRUHNEILATH

AmdnATyetnEssiamavannauannsn lunsvananeatinAanstealEou

9 g 3 fan ar o =8 o Aﬂl a; s s i
@]"JEIL‘HFIqN'ﬂﬂ\iﬂﬂW'JQ'J’QEI@G@Hi@ﬂﬂMﬁQ@EW]Lﬂ?_l'l“llﬂdﬂUﬂfl"!im’m’]i‘ﬂiuﬂﬂﬂﬁiLVIETN@‘VI’N

=

o - o = o o e = p——— o v ar o Y @ =5 voA
AT RATRRT TN TN S tUTEA LT U FBNANTLN 3 A uTusqulsidasunaiaau ANt

Farounudanudn HansnsasaunsnitlussAuanmaiy (Hierarchical nested data) 341438079
Ay ARLLNIIZA (Multilevel analysis) walinanisidaiiaugnsias (Acouracy) Hanm
Fienmaeniauen (Extemal validity) #xnsaenedeldalszansld Teanunsndnaautlsiadetiu 2
ar ar s o  ar o =l 2. ' o = ES T = P
e Ae dutlilasusriududnGau 1Hun AruFRUT AN IAIAAIAAT NORNTINNTETHY
ATIAANARS WARRRENINAMAAIARAT AL et wlumees s uAlaAand doumnulsiaduseey
v o= [ - a P 8 o ] o el [P =~
waaie Wun woRnssumsaeuAtinaans Lazd wusnmszwiagininFeulnadiduauianay
AnwanAandamaiiil pnuduiusuazd swasaanug o lunsliwananspninAansaeg
o 1 dll w0 o ar [~ ar s & od -:*ll 2
iinFeuetinlnieaslfinanmsadasnitumamigluna fudpmsdaanssunmsBauniaeniie b

LI

aeARd adfuan IR Frumuian s Ruwg Anssuniraeusedng saules e il Fouiie

2

= g ar ar 1 = T G 2 = = b 3 E!I
mMsFaufiiunuAnannduazd ugdulng FaufiaonuaunmlunsGoufuarlfunuaiialdlu

a1

msufidloymn fadenalitszaummdnialunsGouatinmand TesilUgmaimumaadliiiu

AN ALR HAug uasil Ansnwnaaiinensnisiall

ATINIAUNNEIRINTGIAY

%
ar ar

Ans3veafalfadn vinnsAnmssudsinnadasiuanamnsnluntaldmauani

= o s =l ar :; [l = dd‘ =1 kel ' d; a 1 = ar ar .:a;
AMLAATAR 89 NEDUTE A LT UL FINAN LN 3 fwmwummmmummwamiﬂ@n’mfaﬂmu
cﬂ’ =1 o - I's 1 ar s % o = as Q- ar
1 WmeRnE A HANAUS szudaAul TR s ALTnTew wasiaudsiadusy Ay

v oa o o = - v o [ =2 o o
‘Mﬂ@Li‘ﬂ‘L&ﬂ‘UFl')’]NﬂWEJ’]ﬁ‘DIHﬂ’]ﬁ‘I‘DLHlﬁ}NﬂVﬂ\iﬂmmﬂ’]m[ﬁﬁ‘ﬂ’aduﬂL?ﬂuﬂuuﬁﬂuﬁﬂ‘iﬂ’lﬂw 3 A7UUN

ry

NI9ILATIZ AL



1.1 Ansandaius sewdwaomlsiladpszduinFeuiuaruaisolunsidimmuania
ALIAAART

12 Annagmdniudsewanssow stladtseduiaal euiuanuannnmm s dwe nan
ATIAPART

2, Lﬁﬂﬁnmmi’iwﬂnmmﬁWﬁmﬂmuﬁia:?zﬁuﬁquﬂﬁimmaﬁiﬂmfmmmiﬂiumﬂ%ms;ma

M NATIAANARTIBTINE HUsE AT SRR TN 3 A unmFIPTi sl

]
=y ]

21 AnmmAniwinaudnAnressiau istlad aszautiniseui daanaanua o b
e AV AT ARG
= 0 Qu’ o o s ar ar ar £ % =4 lﬁil 1
22 AnArinAnudAassailsiladtssRui s aundwasiaaniaine b

Mgl AN AN RFART

ATMNAA T UBINSIAE

= v -1 o @ % Y - ' o a v oo
nsAnsAuAdATel ezt binswdaidowdsdadelunsazszay daudslatinah il
PUANUS TuA Ao lums IS maRanAiiaANanT LasATvTInANE A IeausasAauls
P , u P . o v e = = 4 gy e
AdsasiarsamnmnlunisdwnnanatinaaniseninGuudulisasmnmii 3 weld g
k1

4 [ - PREp 2 ar = 9s =] 2 2 o & o o ar el
Awfupgfaeu gRinoadedumeiamsanm uasfauladnmAuad i lummddunooiunads iy

madpnansIINE LNl Weaiagiuan manan Ml e nannAtinmaRIatniTT
PAULVALBINGIRE

1. thenashlylumside
dszannsi i lunndspseituin@FautudsanAnm ity 3 g9 pdinat s nnuh
= | = o as =1 :.’l lgll A =4 =i d’ =l =4
MIAnENaRIETT 10m 1 AmineuAnEnIsunisnsAnIIuNUg W AeFaulumaFeun 2 Tnsinem
2549 471014 24 TR ens Lasia uinG anyiadn 5,657 Au i Midlas@eldvioma 130 Heefen
2. nguAvRt NN 1T luns3ae
Ve e e o A G e = Y - = oy e o o 0 & o
ransinae e I lunisidasiad dhuinFruduisoumneniln 3 deias winamusanui
= - - - = - - - \ a
msAnEgas1l e 1 BeFeulumaioui 2 TnngAnm 2549 NTREFEuRNITTweu 1090 AU

s 3 e v e o . o .
UV BUTEU 53 VUDILTENL 711@ thﬂﬂﬂq?@NLLUUﬁ’aﬂ‘Hum@u (Two - stage random samphng)



3. AawdsRAnmn
3.1 mawilsilade ( Factor variables) wisaaniilu 2 szt laun
LT 1 fulstladusssurnGan Ysynousae 3 souls Ae
1. mmi"ﬁuﬁmlﬁwwmﬁmmﬂm%
2. woFinssunsFeuAilaaand
3. RGARADITIATIRAIART
4. awnderiflunesduatiamans
seuT 2 Maulstladursduvaadon Urzneudae 3 faudls fa
1. WOFNITHNNTABUATLAANARTIBIA]
2. diusmmszwingagiuinGeu
32, Fulsain (Dependent variable) bRun A1M& NNsn N IEMARRANIY

ALIRANARST

= o ‘ [
4. JHawindn g lunsas U UNedaU

daviadeageiiusn i unsaiausunsasudaauaimisalunisldmnua
a s o et T e = iy A o o - = o
nwadinenanfraninGeaudulsandny i 3 DhaflewnluszAisandny i 1 - 3 nuudngns

msAnsdLAUg I WnaAnsT 2544

P NANILANI

1. arwmannsolumsMnransadinagnd (Mathematical Reasoning Ability) a8
33nshn lnelddeyavitedaiasiaiiiiagmeadnaans lunsufdgumiendeagilan
Armdnusressmunsadiiom wusiu 4 wbumaiwAameg ATl LasANY (WTBNWITIL QARG
2547: 143; §198931N Cooney and Others. 1999: 8- 10)

11 nsldwRuaiiagihie (Inductive reasoning) weTs 33n73A ale i danyaitldann
m&ﬁdLﬂmﬁuéa‘ﬁa‘quﬁwmﬂﬂ]ﬁfmm Mdﬁ“ﬂﬂ’]i%ﬂﬂ’mﬂﬂ”lﬁ’]ﬂ%\i wihudeyalunauidoywizassg
csmuﬁuﬁuﬂugﬂgmmﬁ'qiﬂmmﬁqaﬂdeﬂ‘livfu

12 msldmanaidadinie  (Deductive reasoning) wanan AEnsARTasnglEng
Sennes uniieny siedfinsummuniawindluds indhadeyadasudo R deymiug
pramarnoustaneiawioyunviear e dmieaniniaglifiasendumedanavidensmeaes

o



13 msldwpuaddngtu (Proporional reasoning) wsn6Na 3EnasAniannag 1S
arniinsaiudrdaulunsdnmumowiiduremArevluGedinasdeaiuSunnddanu
WIDARRY

2 = = . ) A e = 90 90 v 2

14 mslfwmus@alind (Spatial reasoning) D AEnsARIae s desaii san

4 g 4 ° e - sa A PN
nsnesnwRaLitowisanAtmay luFesinsedasiuadiiiu 2 Nivee 3 86

a k2 dl 2 2 = k3

AMUARI AT AN AR TR NA T IUN I A naneAtin A as T i L
WLLIMAARL VB Bt ua AN TATH BT RN s E B Nd AT auT AR aniTueduR 3
WANGFINIANENTUNLE U ANSANT D 2544

2. tladenwnssiy (Hierarchical factors) 1isneDy Jadgiduiudiuanuanananlunisls
waHanAtiaAanirasingou fedaiiusrduld 2 spau sudnuneiasieierlanaiaavau
Musiefluladasyiuninden usriladtasduiodo Selladalusiuiie) daw

2.1 fladusziningsn (Micro level factors)

211 posdwugnsumnaatinanand (Pror knowledge in mathematics) WHED
& = o =i =i @ :’, ar =] =4y = = oo :’4 & as 44
pnuatismans uedaaEmenualuinisandnnli 1 - 2 FJmfideaiatlarinldan
WLLIMARBLIAINT T8 A TUIWAY waanfings dasdaunazianas asuiniasnania Gadu
& ar N © Br dl e s 4 aaﬂl
WLLMARBLIL N IABNAS1 5 FAREN AU 50 e AfFdoai ey
212  wyfinssumsBuuadinanand (Leaming behavior in mathematics) PRI
@ axa N a ar o :’1 s:il 1 27 =l LY 1 L = o .3
maUfRmuEenisnssineninGouicluine ey ludeeFauas i ey luissGauatinenans
Tiun meawladeu maddudaunsana n3niaasanunn wus neldeadng nsmunau
= o 24 1 o =l ar d' =i L e ° < = mr dj ar
unise Msinmstivaeinsasinane nMawizansicant feinsuiiRdulzasunisdulids 97m

)
=l = ar

sauuuseLD W RnsINN IS tuAtiamans mxnsiufrecinGeunfideiauni

=N

213  epRAEITAIAANARS (Atitude toward mathematics) ¥RNERY ATHEAN
{nAn ANAAEIL asNniuasinAREnGaui RedadinataniidlusuanddnuaztlssTamd
TR IAMAANENT TN I st dousan luRa e draant 397a 18 et wuudnanam 59597
- i o X
PILRANARSREIA WL
214  arudanulusmiuessuainA“aRT (Self  confidence in - mathematics)
PN NATRARSRanTainE Nt udulaniaunlalunsnssy mNanIss suATaNANITNN 1
- 'S d‘ L T [~ [ A -3 9 1 o’r =4 o dl éd r_'l' n'J
ArdarnanT e lFaSasnug ey amnafiaunmuald aldindulusiredas Tayrnavidanuded

Tumuarsnsiueiiiaslaiuag nduanseanuaynduassrauAsdiu udii nadndula nan

wiryA et annsndalilrauLniraoudsiulumae s akiaman g a1



2 2 tladusvsiiadides (Macro Level Factors)

221 woEnssunsaauAiamandindai (Behaviors in teaching mathematics )

Ir

winalla ununiTantenssinaesagi g luntsd wilunsaauiduinoudamailnnandaoe
a o ' R C o ar o o e o o
RANSTHUALAD NI 197 anuate AT iunnsinsfusenlimuesmlsznenuaziupeund Ay
mafudreainguy wu nedrnanssunisdaunsaeulneduisduenvaninoeivazia lonald
3 =4 Fa g = c:j s = izd‘ = o
daenlatiamzid Aan ugaams s uanulasudaya afneagtue nslidensseunisaaiag
Tidefivanuane delanaligSouliinlduasnanie nmeianauaztissiiunalaodrodiunng

PO 2 < = rczil = oo or c’ﬁ’ 2 ar oF &
anwase Gadaldanuuuasuoamninssunsaauacinmani gaseian Ty lnalidn Feuthy
£
o

222 AwAusnInIzwingagiulngau (Relationship  between teacher and

students) munaiie ANduusWiamuNeatesszudeagiuinuu sailungfnssuiiag

ET)

]
ar =l

= & ae 5 ar o =i 4' L] 9L ooe  ed = 9,8 = ved ?:/
u,ﬂma@ﬂaﬂ’LumiuﬂgﬂuwuﬁnuuﬂLiﬂumwﬂuummummmmgan‘luwwmm:ﬂmmmg $HYI
vssanAlLnTEerNNsaet iy sianninasdnla nedaasnlinnadla nneaelneesined

] ‘ﬂl 2
aflumzuuunlaanuuugauniu

=

wRna wazmsinFauiacusanluianssunisifaunisasy

TN

)]

awAniuasinGauRife duiusnmwszwdniagmainGeui

U

P

3. MFIATZERIZAL (Multilevel analysis) unntii wellpdaneanankimssideya

2
= o

= - o o = -1 Vg a WY o w ar 2 & o
Al sBarzuanainuasioudidaszmanilansoudaiiussauldiainadan 2 svivaulihvizadly
aduFusmduiuhl pudnenzlanaiaresdeys laesudsszfudaaiusiniianudniuis
o ar 2o ] ar ar ar -:‘; oo :‘/ n:ll T or o o = o as ;/
Aunasiu uarFiunasuiuannsaulssziupu lumddeaisil gadedmmeiiies 2 sziunsil

31 dawdsszdnd 1 wWlusnudimiinaadeiusndou dssnaudon AouiRugis
maAtiadnans woBnssunsauatinenasd waaRsetnIAdiamans Ao mdedulunuesd
PLURANARNT

32 fFamlssgsud 2 deiudsiifosdesiuiesdeu sznaustawgfnssunisasu
ACIRATARS ANWuEN WIzwI e TN Ee

4. thwineanuddey vanate Andun s Anrasinuls srsuravsanidaanesianls

AINTINNRAsATdasAniina A A g e ATRL

5. gy wneds §adamfarnaransoludunsinua Alamans Arne Aa

1

msAnensss U Bt Jusvauntsnfiumemnauhinindy 51 fuas 2 v A9uu 6 vinu

dhdiiansnnanaanadesrasdiofouiudaw lsieandnearifonuld



NSBAULUIAA LUNISHINIAE

SINNNTANEIANAITLATIIUIR g aatadiuAInaInTn lun s ldinnnani
AmAnanfranindeuimudtawauan lumsvsuanisaiineman iduinus iidesd 5 inm
nn3AATUIEAUAS (Higher order thinking) 398viavinemsARduR g1 nananiinsdwsuad iy

ar = t:l'd c:l' dil ar as 2r 9 G = % 9 =
WneensAeni e snnalsaiuinsensuitiynn waslunsuidomngGouneddnisaaly

L4

o

FLALQUTUIW AE NIARTUAT AT waznTRedudaTUuIM (Kulik and Rudnick. 1993 3

dung fhAues. 2547 97) 'Lumﬁ@”ﬂﬂ%aﬁ:f“ifé"ﬂlﬁﬁnmﬁmﬂiﬁtyﬁammdwmqmm

ﬂfnmwma‘msl,umﬂ%’mﬁ_}mammrﬁmmmm§mmﬁnS‘auﬁa‘fi
ﬁqmJﬁfmmi‘ﬁuﬁqwﬁummﬁmmﬂm’ RINNFANNONATUATINUTAERS LN (Bloom.

1976) ; wus AUnU (2545) | NIIN @IULT (2546) ; §10F vandund (2546) ; wrBnrsy Tanads

(2547)  wavAuRW wudIANFRUg AN AT R AR fdan AR nadun VTNt sFuwie

L
ar 1

AmAANERT Lazaruatusnunsuitlymnieadinaans feivaasatratflunszuaunig
d‘ dil ar 2 =y I'd =5 v =3 :l [ -dl yrz o
nadlasiumsiimauanadinaans :nmMsAnsLaiumingfiamuIRug AL
AnANaRfazdmaRanuaniniuns unuaneadiamansainE ey

FRULSARAR AT ATIAANERTANNMNIANIITAAtTRS lAeT Ymins (2531) ; Hwug
Fuwl (2545) ; AN AT (2546) ; 1329704 W (2546) ; 1ir@assou lamsaT (2547) wasRubw
wWuAAAR eI ALIRAARTE AR AHARNONEN N SE U TATIRANERNT uazAINANLNTD U
nsutTegveadindngns uazanmMsAny W NGELes Anlya Aosiug (2548) wudd lapeR
oA AIRANARSdNasaAs a0 Tl navnsaiinanirewinFas Aaduiiwin
gaanpRReITALIRA AR dasarsmannsa luns i vnuaneaiiamaneaainG oy

FrutlswgRAnssunsfruediaaand annisAny enanaioadamudtinFuusacel

= = ) ar ar =i = = = Eﬂl )
woRnssuneFeuLeneNaie thdtuusauinginssruntsBaulihonaiuanzauusminsounng
ar ] 3 ' =1 o as = L=

pendvlihionialduazlisuladou uszananidoaes dans rzlnasega (2539) ; Unwus Runu
(2545) ; NFANN ALT (2546) wazAURWRUdIWERNIINNIGELAdinmaniiaTndnR s T
ATEUAUNTIIMAMNAAERT J9Lsznausiag WnasnsAratuan Anwen sl ua uasinee
nsuftlym daiusulsnninssunisiouatinmaniasitazdiananiuainanlunisli
VAR HANNIATIRANARTLRIINEHY

Foutlswginssunisasuaiinasn’ annisdnetanatsiiondeswndinggaauil
puiondasiudGunlransuasuinign WANITHNIALLULEAIDIAT UaRIBAN AN UL

@
= a

finaiu ks Anssuaviiienafuasuads uarannAnwaidaeasdan Usrinpszna



10

(2539) ; Hwud AU (2545) ; NTINT AULT (2546) ; 4395706 LW (2546) ;Wb AuRzan
(2547)  LAZALAUT] WLIIWORANITHNTABUTIEIATAtNadIuARaA A 1A TUN T a0

AtlmAngas Asiuaatia i mgRnssumsaeuadinmaniveagiia it auasi A Nd Ay asng

= I o =

i lunsiaiaNan msliwsuaneptinAani v tnE Ly

o oar o =2

AFUA LT NWLEN WL W WNATILAIN T EU AINNIFANE BN AT TWAZIAA L TIA st

@

989 & 1A wazaed (Stiles and Dorsey. 1950) ; & (yee. 1977} ; it AURnAN (2547) uarALBU

ar

wWud1 duRusn nszueagfuinFouuiesnduaod nwue T A ard nusiar s e

ar =l ar

TnGeuuaztadumanmeEauuAnstaT daiuiudsduiusnmesuinaagininGamieg
Aenasionnuamnsnums v nanispdinmanfreinE s
andinanasniiaziiudainulsaoeinug A unIsatinaan s woinssunis Gy

AMBANARS (AARRAITIALAAERT A LT e I uRUBIe I RAAANART  lusauUsnne T

=

g3ty dvwsausnoinssunsaeuatinaans duiusnmssdnaagiuin Fowdusiusnieuen

=

o 2l - = o o - et \ Y =
[ﬂ’JHLﬁ‘ﬂu FIWMHNTN mu’m’nt.ﬂs‘m@’miﬁLﬂulﬁa{u‘ﬂ’m‘ﬂ lﬂﬂﬂmﬂqwﬁ‘hﬂal, £ ﬂ'}"]mﬂquﬁ'ﬂluﬂqﬁ'

'
o2 s =

T marannatinagaiaay annsanmienansuasnuddsindsmudiaunsoninguso
A o = o o e o % N "
wisinananeandlu 2 szaume stAuinGey uazstAunadeu AniuRdasniAaulamaniiun

Q ) = 2 o P o dlsd a ar o e
AnvualunsaLLnAnreInI e WaAniladeudsznisiiasuduiugiua e nisnlu

nsldimaanapsiamansraainGaudan wlsznay 1



11

Aanlsilaqs Aanlsanu

SERUN 2 STALMRIEUU

Jinualetlads 2 snutls Taun Adurzavnniznasentadniulsiiade
FEALTNITOUNAINARRAIINATHTO I

msldwsnanentinsmansraninFen

4
1. WARTINANTADUATIAANARTL0IA] S| ermamnsoiunislduiaunanis
2. Awiusrwssninaagiutnio l PLIRANAR FIBITNIT Ut aTY
] 3
. o .« o
sLAUN 1 sEALTnTEY
froulatlade 4 fa laun

1. ArudRug AN Aiiafans

2. WOANTTNRTTHLAIIARNERY aysanssnlunsidiveeanis

3. IRPARABITIANAANARS AANan I Sauusaz AL

4 . Py
4. aorasulumaenIu

ATIAPNANT

nwiszney 1 sUunuanduiusyevsiutrfade luusiasseduiuanamn o lu

msldmsuanisaninaani




12

=%

ANNAFIUVDINGIAY

= ar

N enEsas AT AN FuAi (RSl wuaasf AL CEa ekt S
1. fnudsiladasedininGou uasiulitadossatmesduull anduius iuaniamiunm
TunslmsnanaatiamaniaiinGE v il
1.1 fawdsiladesviuinGansiuaouasnsn un s ITvanan uatiamanunainEag
TP ARSI
12 daumlladesziiaafauiuanuaniunng MuananwatiiasaansseainG e
NP MARAUETT
> fifinuisladessdnindoiu uarfinwlslatssduieaduuatnatlan 1 fulsidwanis
AnmAsn g i wasan watineanirainieu il
2.1 fawlsilednszinindouatinalen 1 fauls daasaariuaansnlumsdivaus
N RAUARARFIBITINE

22 frwlnlsdusyAuiasFauadetien 1 souls daassanuaangnluns e us

NNAMLAANERTIBNIN S



NMFIAeATI

1.

UNN 2

L ANAISUASIIUIALNLN LU

£
ar

or R ] -::4‘ 1:]‘ 9 3 0 = ar s ' E.lll
JeAnienatssneTinetauar i auenaandasa it ase i

53

aadiesiuarnanInlunmsdvananaatinaans

b

ianangi
11 AIHUHNEEEIANNANN TN I MRNaN AR A AR

12 AnNAARIaIAHEa o lun s ivananaatinmans

13 eeAlisneuideuasennuaninonsivnuanaabaaans
1.4 pluvuveansdwmnuansaiiamans

15w luniasiruanasnsn lun s uReanInilRmans

1.6 Meinaua I lunsliuanan e piinAaRS

[
=5 oar od o 2s

1.7 wRdangadasivannannsnlunsIfivnuanisailnAand
Lﬂﬂm?ﬁLﬁ'ﬂf;%’mﬁuﬂ@ﬁﬂﬁﬁmﬁuﬁfﬁummmmmlumﬂ%m@Namdmﬁmmﬂm"
2.1 tladuseAudnGeu
2.1.1 mmiﬁugﬁmawwmﬁmmam“r
212 WORNIIRNNIFHUALIAANART
213  \aARRABITAMRANERT
214 arwidaiilumuesiuatinaans
22 tladnsziudaion
221 WHRNIINNNIARUALAAARTIENAT
222  AURUENNIEUTINATALTNLTE
mnma‘ﬁlLﬁm'ﬁfmﬁumﬁLﬂm:ﬁwm:ﬁu
3.1 WUIARLAYAINNINETESN9IASIEIRYIE AL
3.2 wdnnsuardpgUseasdrasmsiamzingszan
3.3 ﬁmmm@ﬁﬂyfaﬁ%ﬁﬂﬂﬁLm‘wzﬁwmzﬁu
3.4 mrwasidsunnedadoulsnarrasannuulie
3.5  plunyuannimensnizaInsies e iRy szaLL
36  mFRziwysTaLTeInIsnanat : NIl 2 sy
3.7 mAnsinssaufas ilsunsuiesiasidn (HLM)

3.8  1emANALinsuIBINITATIZUNYTE AL



1. wnasitiaadainuanadmnsolunsldiuananatinAans

adiarnaafilui R ftmaua VJn%umuw:ﬁmﬁm@mml,mﬂ’rﬂ"ﬁm@mﬁ ANNAATY
fendrnsliddnend Wy nsdaug yianinszinaulanidu AmaAnansazAeLAT0 NN
Gl annndn edals’ mefnuaniulildilewinasedinenan deufussadnmaniie
mafgau viiansld m&]mdﬂﬁﬂﬁalﬂuﬂﬁmﬁfu Fauamaanangalunsl IMRHARIGNAMUATY
Lﬁummgmmiﬁﬂué‘dﬁqa%u TuasEi 6 0 FNBYNTELIUNSIATEAAIERST 1RSI A 6.2
n@mﬁﬁ?:nﬂﬁﬁﬂui’ﬂrﬁmmmsrifmwﬁﬂqmmiﬁnm%uﬁuﬁm WNEANTT 2544 Lﬁ:@ﬁ’wmﬁﬁ‘ﬂu
Trivnmznsuaunis uaviauanselunslivmealunsuanspu@netaluszdondsan
uaz ANy ansnAnuitlomn Fadulaiinauiesii s luanumsnlsnelddremuesetng

AP

1.1 anumanerasarasnsolumsldvpuamatinsmans

AnAIAIRAARTLAIITRAUTFaTN (National council of teacher of mathematics. 1989
- 81) nanadn araanansnlunsivauaneadiamand unnnis pamamnmlunisa¥wie
MANUATASIRdaLT AT ANANATUMInTAT U

Tonwes (O'Daffer.  1990: 378) T WAuAaiwRaniy A INA NN luns Tgme s
npdaAans Iaouatunralunislduauanisadaaians iluanuatuinlunisan

wwatisaars uenflunisdafinaaiuniraiamdnns NsTURUIRANANURANNG LATNIIU

ATNALAUTLBAUIAR

pgAANATgALlA (Kulk and Rudnick. 1993 3) ldnanalfuazagu/lidr nsfia uuneds
pnugnansnansinGeulunslfuntadaanianwmaunasindayaiiovun BainEausieaing
faenamieagsnnaaudniuszasaniunisnitlym wdanananguaniawiseiunadeay

L N s :)/ dtl L [ ' o | L = < 2- + = <5

wazdiatiuguiu fedaagUdananfaznaeilusnufludls agdauacgatia lutansAresniiu 4
:: = = :: ] ar [~ ar = =I' [= = G I3
$u An NgAadusEan (Recal) Smbwinwzmsia Midusssunni luaisauimlunissean
daiaase nsAndui g (Basic) uanmdnla pnudssuses WulszTamihin W14l
TInsandu nsAadudansion (Critical)  WwannAai 4 luntsassamenlowasziiiy
dnwuzsiavuarasauitiosndsznausas nean nasBouf nwmmsideya Wenlsideye

e AaeuAilmnuald nMIRaduainassd (Creative) \HupauAsfiduden AuAnssAuil

TR swssRugRAmierununnmstues



15

TudauveansIfwsne AzaA wavgatia Nenduiludaud Arureanisin wanwile nsandu
a4 My = = a . a oo Y . o W e o = o =
sxRnld AgAn uazlia a5 19 msAndiunsyuauneidudau usasuli iuananiuiRien sz
drmrlionas duasuiimudurewsiausacuAesdunug i nsR A TYIn uaESA R
afeand Tudanaesnsanluazsiige (Higher Order Thinking) lumsAniiag] ludu nmsAaiarsminns

LAYNIARATNATTA saLand il mwilsenay 2

MIARIEaY 89 U ITTIN

{ Higher order thinking }

{ Creative )

mﬂ'ﬁ”mqwa

MIARTUTIITHUM ( Reasoning )

{ Critical )

a & X .
nMIReTUNUIIY ( Basic ) \

mMIReTuIEAN e ( Recall)
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@induiusnwssdnaypaalFulusiienti

7. MFRAREAAMUBIUAZEDL



U189 2ea s ad R A RANA AL AT AT BN WIBIR e T WA

ar

&ty yaeslimsuanidediazyammsiansansz indudiyeamdaudaasasiiramiie

o

Anindauindsdyanusiaasnmaas ol lunneaieasd sdaelaimuananduaiaiiye
posudnaliiunaensnluinansinesesdiu Atsmnusiassuas A TAnTaean niew
Aananspaaaladluilinreteeialasanaanise Safluaussaiunaslifnnias dmey
onudrreunsanuuuLlusdva st i S hisaudiud iaos nsaeugdalidumimsaningnag
ar 3 3 " v L3 ' U L =4 ' B o) 2

Fuwdhidunnndn asaieassdannninnismeudng W lAmevrewiinaos Wi

AnfinaNNtnesil Az dniusnmszd 1A LN Feniu Tudiaud Ay

' e ad 3 =

wnlumsBrunsas mszmsiagUfTRseinGauscsnisuanimnin divanwiula deamie

' '
=4 9 @

unFeusouruiiuvmiunalunedigniesdnuidudde msadaduiusnmisissndwegiu

ar o d} ar + | na' @ o ‘ﬂ. =4 2 ar Ll dd’l 1 = ‘é’ [ =3 = : @
wniFens Fadudndhudeddnyiensgniladeaisdneusidosuniliisguiuin anviannsaing
snunuzlidrrsaanliluRsetudenmguaznatanduiladaidrdniardaadinaiwlfidniu

1
=l

AUNEIMARA TINSUARIAMUAA NTLARBANTNWO AN TNV NN FEE N
o o 9 ar L L4 ar
3. LENASVNEITBINUNITUATICUNUTEAL

3.1 UWLIAAUASANNUNNIETBIMIIAT WU SEAL
3.1.1 LUIRATAINITUATIUNUTZAL

waAanaafumMIeM i sziuiatulusnsAne Tl a.a.1966  ne
James Coleman WazAnus I nIsiaaidad * Anu@NenIATealanmananisane (The equality of
education opportunity)”  uaalfinidananisAnmileundsoiudeyauaussiu (Multilevel

data) WiadnyaseatiaauAl (Hierarchy Data) snaunsililesainiaseiuasannoiisasdeya

] (%
L

=] = o o W = o . = v . = .
NHNNTANFHAINHARLAD LR unsapiumidaeitaunuiuansdu (Higrarchy) NaNaAa Mgl

wanuinaluszdudaafugndangudidsefuneidussduiigein vu lunane@mennioni

)

dasiigade UnEuu gnaasudiunsdnmsisiuiiuiedou seaGourantiasioumniy

Wluszaiudndou szavdudousainpeitduiieanmedussdunsinm seiumsdmmanoe

)

sypunsansnauiuiulsGou Gaamnguimdugun wezwanisAne Wi mMiidania

kI Sl

msdnmAnesdastuieyawanszdusing e dfidussneuarilinmauissialazaiismns

A

szeudeys namsauarladiouainarudueda vy (Fdy nnaund. 2532:2-3)
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il A 1976 1iTimsszeaeniutiomnassnisddamamsa e
asnuiuinauai sfeamdaiug seud1eiaudsraan e nfa s iuLa AN ZaY
JasniaeALAsl AsaLLe 13y STuda. 2544: 220 ; Cronbach. 1976 37) Wuppanihei
dauanaidsies * MeitsrrautesfuuwassdLlad ot muagLUiunasatiguuay
N33ATEw (Research on classroom and school: formulation of question, design and analysis)”

LARSLE AR ITUL N gANE TuE a8 nEnae Aokl T s s LUN T AN R NN TITUTINUA ST

]
2r ar

foyahumaiiraisio Snvemsidey WneliAadeanfitanansmanoszns fandnie
mademaalumssianuainniseeiavinaressiailmansdnmeanidui@vinantelung
mes‘::udfmﬂqiuﬁﬁulﬂﬁﬂmsifammmf@lmﬁmmmz (Burstein and Others. 1978: 347) Tawengu
AnmFRANNULARATEY ATELLNANLAAIT AL LLANANTY (Heterogeneity) melungueesdeys
wumsAnsnuasiFinauamailadtiessiday annszau Bandumeilanrldanuduilunsdns
wraiuAaulIRN (Slop as outcome) Faflumeiianinsznuamwsiimeslubusaninmst
'ﬁ'm;ujawwsxﬁmmuﬁﬁﬁmmﬁmﬁqmm\mmﬁmms‘ (OLS Separate Fquation Approach) AauN
wmatlamsAenzimmrzinlifusmaulaatunwivane TinddenensAnmssisuamaiia
nsUsznmuAmwimesnaesauiim e ilsunsupenficmesild lunsips ey any
svALA Y W BnAuuazABIWESR (Atkin and Longford. 1986) ; lusi WAz (Bryk and
Raudenbush. 1986) uaz Indaalmi (Goldstein1987)  damaiianisitasnziiwy sz fuiaznas
szannuAnTidn At U AEM TR sdlsznnidtdoutsznauad w5 1591 (Analysis of variance
component estimation) AgnsUszunuatauiiuit1fgeas (Maximum  Likelinood) wazdgng

HITaUATWIT NIRRT 1B S (Bayesian Estimation)

312 ATINMINEUBINITIATISANYSEAL
PN ARz AuTTnmsAnm Idauming Tinaevioudall

WY uazAg (Kreft and Leeuw. 1991: 45) na13d7 nasAszin AL ezl

2 as = 2/ d’d 3 o .Z k2 i”/ = ar | o :J/ nI/
TAHAVRHIZAL ‘H‘J‘ﬂ“ﬂﬂ&l@‘ﬂ}]ﬂﬂLLCﬂ@’ﬂx’iﬁ‘zﬁ]U‘ﬂulﬂ Tmmlméauuuanwmnﬂmzmmuawau

u

anaunin iy dayanaaiuinGowagnielulasaivmesisadou uardeyatiasFuuatg niely

TpsaaFamaaisaT e s

e g

uafsdu (Morison. 1995 190) na1991 naihwessiwnszaudumaiianisiiaszd

=

dnyatiuaneniuulsta Alet luawlsenabiiduhlmaiasaitsiressmmfrasieys
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atiaens warlumnes (Sniders & Bosker 1999 1) nd1wi1 mFamzdnsziulisnmse
Swreideyaiiisu sSasiidnunsssmunmiuiind T v s sinadaw
WRATIZAL
A 1yl aaiEnd (2538: 59 ravin Mt einuaza Ui oilanaidiord GHRAH I
atinatien 2 svAvAn L smdnenelesairerasten s wdnawsnseit nesow nudaosiou s
AT AMANNINET I (Regression equation) [ HNMNTS PN e WU SR IR EANNT
Wensng
syl yoEan (2542; 20) Tlanmmmnereanisdeseinmsein teensadiu 2 Snmne
1. MFenzinmseiursmiinsinanes uineiy m winaideyafiansnsodaiy
seoldednation 2 ssAviulfnmsasvansneces agumewnnsniud Piessandan s

2

ar Sr aid ' ar ] ar 3 dl d’ c‘ul ar ] o = -a'r-dl :’/ Gl '
seefaulasiui iR asulimnluis sz duracdeysiinandeaiu dndutlsedne i liduFandd
AdulivdnsresnInanes
2. MARNImsEAUIaITesii i wneis wallansessideyaiansnmodady
suividveinaier 2 seiuaull udiemsiandnlsr vt aassiaudesiuiiiredaulsmalugt Path Model
Teimelsnulsusiassei meflanudiniug i@ v nadaiunssiu dwiusaudssswi nssiiuee
A NE NS T anama L na e daw lifdnag lussduigendaedisvEwaseadauiieg stAusng
AndinlAvanlsiu Bandn Andan kvt dumaBeaduln@ve GwmspiserdusBrams
dnmny Tude (2544 208) nain mTdess i sTAL wineTie inAllAT Bn el AR
= g e s = d‘d 2 ar o @ ar ' 4 ar oo
SereiavREwseTuBan AT lnsi e LA UReMAUTU athalies 2 siumesuL s
ot tuliea madeinlpesoulst asvssinaraaziia e nasaisusei i B assider ullieg
me e uazsaum s ssaumeaivasdilf s malusan
A3de mituauand (2548 65) nanvdn midessdwszaudlumedamaatian 14
< o ) %3 © o dl = ar liJ s o = k7 = o
mzlnreiant waresiauliv nnevargsza Ui el sy Seiaudsimnaniassasailuieay
anvdueeinaien 2 sy Tansaulai e ouazsiau sanaiet szt sl anud s T aiuuazi
uwsrlATUBvEwaT LALLM e Rt sedim
anmigliasnmneren S ez s udaiinanamn apUledn msTeszinyg szt

PNET MATIAT BN NAT AN 143 LA A A% H TR AT AN A UL AT TME T AT

G

uedhusildesnaion 2 avstAull Wedlud wutusmduiulradnnslaneedagaln

Frout lssrdFeniusined amadamiusT o uuasiu uar I nasanianA ssd e
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32 MANMSUAzIPQUsTAIRTBINISIATISUNYSEAL
f?mqﬂimqﬁmmmﬁmmm‘wm‘:ﬁulﬁﬁQ’ﬂmﬂf’iﬁm@mﬁ
Tugd uazsauL (Bryk and Raudenbush. 19860 5) NA1397% NFIATIEING AL
TrnLhvasidndny anll 2 Usynnseiais
1 deutAmiing (varance) uazen il inusta (Covariance) anansy
FTALIBITRNA
2 Lﬁ@ﬁﬂuqmﬁﬁmfmé‘fuﬁ’uémmﬁmﬂiﬁagﬂuizﬁmﬁmﬁuLL@xﬁ@qmaﬁzﬁuﬁu

A3dn nyaunnd@ (25350 7 — 8) NAYGN nIwezRsT AUNARG sz R AN AATY

prasta il
1. edmnanuduiuizesiulifey sedtd i § g ssud s
4o
wilsag FinaTsaLIiy

2. wadszunuandulszdns annuduiug uisswnmdwmaieasiaulsiina
MFIAT IR ATINIFINATNGS WA NAR ARSI
-
3. INERIARBLIAUMEN AN IS
wadnend 3¥udy (2538: 24) IFagdagulicasdasanisiiamzinysziuly 4 Uszmaedsl
di 8 a: =] ar o [ dl
1. ednEAMLREMAT VsaWauINTEL TR W 298 mia
o o D . - .
2. WedszuamAdsulsznauteasad unlsdsiunsasia Lazdiasnzy
"3 E ar ] ' ar =4 1 7 =y 1 =5 i
Aialslsveesiuds R s sssudi puuanAtaiuTe b sintiasiesls du nsAnengn
AuLls s lusul e Terinsiadden LarsrudalniFe (WAazEed) SHAUIRAINNLARA
fuatinale
d s e e . v et o . . o a
3. Wadnaninaasiinlsfunisedudsmnu uwRassra Luazan i nany
. A “ o e a ey o
ZRIR PRIy waat lugdaaon uTBNEWALTLY (Contextual  Effects)  NllsnAsuUTAIY
MIUATEW I MaNNIIn Tz ATIRwsUsE N weniarauLsBass Aaudssanuazetutlseng
Wuaeagaw uwanuliAmeedt arudunussasnistimmoinsneaseniiluaaluinaie W
melumion (Within Group Mode!) wazaimaszudnsngy (Between Group Model)
dl' =5 = = ar % ‘::s:l 1 % o~ ' e ]
4. WeAnmanEnarefautsauitsadawtlsannlussdustesuarAnwialu
[~ g a s 5 [ ot %4 ar a :’/ F| . 4=l [ ] 1 Fn [
s=dugetiull mnndniusseudisiw sfunufaudsmuds uenidudoufidlugvnaguidesidl
wiazdauaduneladaeswlels 38 mamseddmunlee Bryk waz Raudenbush Gondnitlsunsuy

HLM
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aninatanaglladan nstessinyseduiidnguszasd iwestuneamuduiudaa
N SV me e e ko d o « ok
soutlsfiag lusziuiFeniu uanljdniudszudissnulifiegswesduiu Janslessinyssiuil
Az lRaNTiAs TR AT 0eR9eg uasiinn AR ARREWRAN uanaINTintTRAs sl Ty
Fagmnsminluseena g lunsidefiug wu msAnmaomiaoau s viawmunnassoinis

o ar

33 ansuzrevayanasdildieszingssau

q

'
Bt =

madwseiteyauuumwszauiUimduiidAtgiiacsaulatsznimile Ae dnwzres
2 a‘ a = '3 k3 = ar | ar all = ' k3 ar . =
dayanaminsmedar il d nunesduwy s Fundt ey aniseiu” (Mulilevel Data) e
iFand “feyagenunInaruaLiu’ (Hierarchical Data)
Sy amamadmidalun)anfudeysuiimmszdt: nd e Yayasziutinden uwiasa
(P) 1w A eTemanTaE e weingsun1eB e iarnARsamsE o dwsiu deyaszi ninGeuases
melsl viselaFdvinamnandeyassiuieden (C) WU ALMIWIMIEBLAAT PNMNSANEIBIAT
o :f’ =i 9 k3 o B G » [ Lar o = 1 ar
vissussenmaluduFou Wudu dey sz fuieadsuadnelivie Ui wannanday aszdy
Taaem(s) u mmdlugiinresdiBmslsadeu viadneaemsliamsanilerssidms b

£ k' ar = =3 ] 2 = Vo & & 2, o U : o as
gt deyaszaulsadeniavagmalselaiudninasndeyassiuganda (H) seiull fstleng

ganmwlsensu 3
TN AITALGINGT (H) Sy
% o =
ayaTziU NG (S) g
deyaszainisEow (C)
C

fagyaseiainies (P) \

nmisznay 3 anwoulassai vreedayananilUlinmsiny sz
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3.4  mMsaasslssanumandiudssnaurasanuulsilsou

=

MslszanuAndaaculsznanaa s uulstiu adunsanszin lesosiiuan 3 45
(Wadnend 3519e. 2538: 9 -14 ; #1989%°1 Corbell and Searle. 1976)

1. s mmsial s (ANOVA) Taannsidean luea ns et ANz aniu

oy

TayANBA LA 1 ARMINETANN 1R IGaUBRY (Expected mean square) TBIUFIATATINULITLIN

WABEAIUF HBINTg

3

o maldAseruiiulllfadas (Maximum likelhood estimation, ML) AaLssunmuan

a 3

dnulsynavenuuslnlmusszdnd danuivilfgen mndeyadlssdnsmtusumanls
3. msldisnnaesamhia feengs (Minimum norm quadratic unbiased estimation,
d. 1 ] s ' ‘ﬁl 8 lﬂ‘ hd B
MINQUE) tivatlszanudngautlsznauanuutlstlsauusiacdsuii lAauaa paRaun&ades
A4p

ar

svifus YeuSun (25420 25) namivanssnnnAtdusTneuA L luusiazdu
=3

¥
e |

Fagunronnla 4 Tt

qd-:i‘ = L2 [ < T o 1 ar © as
AER 1 1un AN A NwUs1$9 (ANOVA) ATUARLATANARINN IANARY

R

\ade (Expected Mean Square) uiazazdulfifluAdseunuanautalimussusazdsunfsanis

2
el =

FEuseaen i laa mmnzauiudeyadwulanadindwadu (Random Effect Model) e g
BVt waAh (Fixed Effect Model)

350 2 flunnlssnuatariiulligegn (Maximum Likelihood Estimation)

qdd‘ [~ ' L4 o [ -:i y o = dl < o' -
5N 3 Lﬂumiﬂ?:mmmﬂ?mwﬂﬁmmmwlmmmmmummqm {Minimum  Norm
Quadratic Unbiased Estimation, MINQUE)

357 4 Aandsantiasfiaauuuniansannis (Ordinary Least Square Separate
Equation Approach) Ri3endn “Slape as outcome” NFANIAEAT LT UNIRIINARIVEERANTTIN
arndiugszwinaiaul et uSoulsadeu faamldwailaiidaesiseiige  ddennas
tii/ kN = o oo ar = ' ar B = d’ ar .
daeiulunswezd e daulsdassluusazszivsiediiannesiaedenly  masdalusas
s AUF UM AN AU Azluuaadsandsmng (Y) Ennswaniaadwidedn® luusazArvessauls
sz () Fae nanafia X wa Y labahiaunuiguanaimlssrns nf inofinnrAteesdszaingd

. » P v N =5 , el G o =

mMnszANEImTUeY e Vel ANANAaTAwAEY (Eror Term) WinzAtdnisuanuaadlulAsing
uaziflupuAARABUTIT Aluatinag) (Random) Hanuutlsdsmumindulunndiaes X usais

wUstlsusnasesulaisnilusaaminme
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nsUs=umiangoulsenatssaungslsou anunsonn lilee 1 U sunsuaenima s
sl luns3ess loun Tlsungy SPSS Tee i Ande ANOVA uazAuinAl  Aasudslsusias
AUPNHAE AN Waa TUswnsy BMDP Teeldands av viiellsunss saS Teelfanda VARCOMP

vaaltunsu HLM Teastssannangiulsznauanuuwlalsulaans

35 gUuULANMINENNSIIABINITIATIZUNYSEAL

ﬁﬁmﬁ*mm@mumiﬁuuﬂmmﬂumiwmmm’luuﬁiazﬂ@jmﬂﬁﬁwm:mjwliﬁu e
LRAR FonT “Siope - as — outcomes” IAAINIUANANNTTWENTIITNaamTuaNnITnIne NI
TRIUARZNANERE LT NTANHIAMNLALA LS SEMINATRULAINTANNNNTF U (SAT) Ty
nadurismanaGeu (GPA) aeninGoulu 4 Taedou winanudlundulidaasen @i
Wi SAT i GPA i aunnswennsaiv 4 lndauazmileufannenudungudnuniing a:
Flannsnensniia 4 Tedeu Savuusnsnaiidageanausna atiaauidlfiiy 3 anwue
il Esima aegou. 2544: 8 - 10)

=

1. Random intercept only (b WD ANNTREINIDITAMNNANTUNAAF ALY Y

(intercept) e waswsaszdanasiesioulinnm (b,) Winfunnau viveanaFandil anudu

(Slope) WM femwlseney 4

14

P2 . A ——

104+ PR S

e ",,-"_ ——-y=x+3
- "'_'_»' = B y=x+2
6 . e L _..,_-"‘- . R D B.aa|

- _’,"'-- ——y=X

AmwsEney 4 @uasewensadutin Random intercept only

anntlsenat 4 ssiulddnduarnensnieaia 4 T0reui ATy A UWERI T
AzuuL SAT denara GPA WiniulunnlaaBeu uesrnaiunseqmannu Y (ntercept) fudaz

TFeuAni feasiauliifiuitusiesin S esiipziadsaansineg (GPA) sineiu
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=

2. Random slope only (b,) MBI SUNENENIRIUINNNGNTARFAUN Y (b,) NaA

1 4

weniu wasoulsaassdsssiasulsmn (b)) reusarirdouunns iy uwlsGoudaanin

1nelniFauAnates fanmilsznat 5

B )

nmitlsznan 5 @usrwennsndiuuy Random slope only

anwilsznau 5 @:Lﬁudﬂmaﬁ@mﬁmmu Y (Intercept) 1@awsiazlssFumtuamasaiy

LAAIN ANRAENANIEEL (GPA) 84 wiaeTsa AT uspana (Slope) veauAazlsedeu
WANBiaT u,amadﬂmmnﬁmmqm?ﬁﬁumuasifamaﬁqu%“rmaﬂwﬁﬁummm@zTNﬁﬁuhi Winnu
3. Random coefficient (b, b,) WHNBN sy swennseieausasnga ALk

TuAMIBNPRRUNL Y (by) uazAndutsz@vannsnanes (b,) Aanwilszney 6

12
10 R
P S o —= "__-J/’,H, e e y=1.33242
5 e y=0 50x+6

T -“ o - -y=1.00x+0
o - — e y=-0.66x+8
2 -
]

1 2 3 4 5 6 ’

AUIEnaY 6 iduRsewensndutits Random Coefficient

ANNIWLTENEL 6 4ARNTT AZLLLRRELHAGNOMEN N5 EUYe IV 4 Tradtuuansnemi
FauIAAIMIEN N IE LA SasaRadHNEN N9 TeLea 4 el Auansaiusos
uanANUUIAAT 3 TaNA189AHEULLIIT AR INAITNLANGA 19T UTEUI NG HATHTD

Wl 3 gulunn dndannisaslianudrAtuiuguuui 3 (Random Coefficient Modet) d11haz
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Dhawuweui fetiunalfadeasaurgu suiumdemsingseitiuies ik aFendmisimened

Anilsrdnsdunils (Random  coeficien)  UTEITHNIINITIATIEHAAVAUARAWN TNLT WA LAT

(Hierarchical linear model)

36 MIAATWNNYSEAUTAINISOANDE: NTINN 2 SEoL
nresiuuuwrszanilumaiiaitdalassaitsressraud ey auiiasmnly
=3 o P = oas d‘ = & o aw ar ar = ar ar L2 = a

A93ATIE R FauUsRas Azl udn s AUTnT e wasAuUITE A UM RIS HUATZANTONN
AT sinaraanaassuUssssunGeuilursduans wazAaudssrsudaas auilusauls
eI Hseaspndiall (A1910y A, 2544: 231 - 232)

suALT 1 SayaseAuinEeu (Micro Level Analysis)

WhimsAnmaaadaiugesndne Y, iu X deamsusniieszioaces s azieaiau

AlgUuuusumMsAsialiil

7 = byt bx + g
din Y, ws Aaudseuss A uTind e vl HadunnEN AN LLIes
o ol e e oo
UNIFIUALA | FaaEnun |

WL FaulsBarsssALainEens vy ANNmTAMNaNNSEHLABY

Xk;l
a = oy A A
UNTHUAL | YBIFEUN |
o . v o = v o
by, wiu AASN (Intercept)  3essoulsssAuinGaulusiaaEuui |
(j=1,2,3....m)
by 1§73 ATNTURINAINANDBE (Regression slope) gaflumng
. . . v o
PONMANUETIRY X, B8y, TuiesiTeun |
e Wiy AsAatawAeusTALTNEun g y, uay

e~ N(0.0") neiiustariiasfauduiiarsiais

aantulid b, wazdAl b, rewsssiesFuuiuwioudimad mivAeaeiluseiu
Qs = 1 k2 o 3 :ll 1 by r;v; = & 1 ﬂ' ' b2 = e
HasBousell daomsiuunliiasasdniuaani Aa WuatasinnsluuRazdesGou wazlis
ANIHARIALARE W LN TLFTIN WA W IR B e E L

sYHUR 2 Tenaseiuiaitn (Macro Level Analysis)

msemzideyasziudiaaden Wunnsdnsnanmdiiugazwing Z Ao b, uaze b, 7
IHanmsimsssisfuninEou dounsirasdinanesriziunauntsassie U

b0| = ’Ym + Y( H Z| * UOJ
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b} = Yio + 'Y”ZI * Y,

ila Zi U pnlsBasrasAuinaFeu riw ol inglareang e e |
Y, o WU AnAiiTeg b,
Voo o WY AT (slope) AR IHaTa s Z, ba b,

LW AameeAseriLadulumeitug b, Teaduudi |

Yo WU FnAsivng b,

V., W AT (slope) PLARRNATDEY Z 5o o,

u Wy AndeaaedswssuiasBuulunsitwn b Fesdeui |

= =]

msUzannensiiseifaen sl Tdeanadéy Aa Sngusiaati i Aniimnaidn soii

L

Wendulszdns menepaei Wannmsemnaissauingou aawit e meaaed ausamagud

by

1N LA IR AR BRI T HA NN RET B ANNNT AT T L I HLE ANUaYAY PasnawA A N sZANE
st as ar = d‘ L 2 = 1 s 1 1 ar [ s =
naneeLBIRaLUITEA UTNF e 10 asf el AAonduUsUea 1w An s s AR UL sTEA Ui s e

Sl ulumaniueain s gy awlunis e riees s es sadl AR a9

37 madwsinyszausleilsunsuetuaaian (HLM)

Tui wazTaeLT (Bryk and Raudenbush. 1968: 1-17) Tiimnntisunss HUM (Hierarchical
linear  Model)  lumatiansdmssiansulsdmuaunaan i nnnsdulsdni unngu uay
NFLITEHNDA TN TR LRET AR B NN (Bayesian estimation) WATIADTURALL WRUIHNANAT 5
et T un meRamFemeieea s s (Mixed — Model ANOVA) dwtlsz@ni
NIOANBYULLIAN (Regression Wih  Random  Coeficents)  Tuimad qutlsznauminuualsiuson
(Covariance  Component  Models)  waznistlszanmualulues @ adusaeisnisvasiutd (Bayesian
Estimation For Linear Models) Mmiasiwyszsiudanmatipermuangs scldmaiia Empiical Bayes iy
wanlunslszanmansEred @y Jude 2544: 233)

M s LW AT A TIEaLEM fifumensall Fido momand. 2535 2 24)

1. A siiuingen (Mico level 138 within-class analysis) SN el 2 Tuseu
apie
1.1 AATeaad1 (Nul Moded) e s e Biunmese s e

13 e =Y B 0 = dll 0 o = 1 =
i8] muﬂa\amﬂmm WAFILAANITIN RSN ARTIAAEUT IR TeNNE A ML U mun e linens e

' b =4 s:ll = & ar = 4:1' o i :: ] =5 b i as -5
TNV LR NN AT AT A A TR 47 N H HAFD lwﬂwmum ﬂlﬂ“ﬁ?’ﬂill H gﬂgmumu
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Twan e lumdag (within unit model)
y|! - t)(ﬂ + e‘l
ARz UINULNe (between unit model)
bm - Ym U,
Wa Y, wiu AzuusdosUsmusnuemAnewds luauiam
U AnAsReessanUsreAuiniTew
Y, W AAsAredb,
e W ANAINABIAARBUSZALLNITEU
u,  wiu AtArwesamARusEALYeaEt el e, u~NO,O)
anaunsieauivuali b,  uaiulaaulllfuariinoueaiseanuly
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LAn WAIBTIHANE AL o 5
AATHAMUANT 2 60
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BRI NANE AT 2 79
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a¥1epaNIng 5 197
andingnang 6 275
AATENGAENAIL 6 224
Tuugaivenans 6 257
wuasimanna AN 8 304
Tuay WNEUANEIAN 10 370
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TN ML AT INGUAI B LU LLL T MR T AN TN AT HNA N TBIN FALES
g A ' 9 ar ' dl Fe B

WIBUIATRINENAaH AN TR As T raAeanelszansina lddisyalu
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N = 5657 K = 3 e =05 o = 005
02 =4120 g% - 5453 g5 = 7834
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N, = 910 N. = 1775 N 2972

3

PWFPAILLARE T UAaLIRIUsZa7NT Aat)

N 910

W, = = 2 =016
N 5,657
N 1,775

W, = 2% = = = (.31
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N

W, = T3 2972 = 053
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(910 (6.42F | (1775 (7.30)" | (2.972) (.85)

_ 0.16 0.31 0.53
2 2
,(5'6(57;6()2'5) +(910Y41.20)+ (1,775)54.53) + (2,972)(78.34)
1.
Lo 207BAARNMBT
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5. M5IATISRTBYA

msisvidayadmiunniduaiail ddunaudisil
1. mirneidayadiadiu (Pimary Data Analysis) iflunisliaszvidieyanugiu i

X

myraaeunnmansdayalussduiinBuuassrauiaageuiniuhlsudennaaiiasinees

=

mﬁLmﬁ:ﬁwuﬁf::ﬁuLL‘uuTm@mﬂm?:ﬁuﬁmmuﬁuﬁnLf’iu3Lﬂﬁ‘1:ﬁmﬁmﬁmﬁugﬂuﬂjmﬁmﬂiﬁl%
Tunsfnw Tun Anede Adaulasiansgiu waeA1dnLlsz@nannseana1eafaulsdasy
e o o . a & a o & B ' o e o o A ar =
seAUinEeu ANd1 s ANt anduwus a1t Mgl TR AT IZA LN UL WATANLLTRAsY
svitdnaFou fuamatmnsnlunislfumuananniaaians aldllsunsudwiagd SPSS for
window [aAAPMZT LenENNTEA L Fail
11 Awssdmaidudssdniandunusannedgrsuinafaul B aseseauninGan

u
= =

Bun pornfiiugrwdnneadanians noRnssunisiauailnanand wpaisanisFeuds
AlpANERS AudeiulumuessuatinAaRs LA eR sANa T U AT IR RAN 1
ARLRAARSBINEHLT T LT
12 Apmsindrdudsrdnianduiuied wadosewinafoud s asvssd iy
Tun woRnssuniraauamindians duiusn wssnd nagiuinFuuiuAwadoauaiuinly
nslivinranaiinpaniaeinGauseiassey
msaesziilay s udureuiildatf nsdeeedaail

4 ]

1. alRWLgIW A8 ANBAN (Mean) wasAAiiiEuLuRIg (Standard Deviation)
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2. Avdutlsz@ninisnszararasuuuseunie o ltans (@au annom wazdiamn

A88A. 2540:113)

CV==X100

x| |

de cv. unu A AN T AN LRINITNILABIULUADUDNY
X i m’mnmumﬁiﬁ
5 N ﬁi?ﬂf;’:mﬁﬂ\amummgm
3. fndlszans auduiugogedne (Simple Correlation Coefficient) Iﬂﬂi"ﬁ@jm
avdurusanuNesdu (Pearson Product-Moment Correlation Coefficient) (894 R108R WAY

PIAIUN ATBEA. 2540: 85-86)

o NY XY =Y X>Y
Jhex @y (v ]

e r Wi AndulsyAvtanduiug
DX W NATINTRIAZILL X
>y WAl HATIHTBIAZUUL Y
¥ X UV HATINTBIAZLUL X WHATAIENTNAIAEY
>v? WY NASINTRIATUUL Y WHATAIENNNAIaes
XY WL HATINIBNMAANL X U Y VNG
N Wl AusuARlunNgunens

4. mamedauauidadrAnssandudss@dniandunus inaldnismageusin

t-test (¢ 29ATanz. 2546: 317)

N—2
f — T————— cdf=N-2
1—r"
{38 t L1 ANNITULANLALL LT
r L1 ANANUTEANTANANAUG

N Wi AruaueulunguAtadng
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5. Manadauauduiuiidadunsisesaunsnanesinaligns (Fou aroes uay

BIADT AEA, 2540: 349)

MS
F= - df =k | g, =N-k-1
MS,
) F L1 AT AN LAY DB
MS,, Wi Anudsilsaueeanisnanet
-
MS W AMHLLTLTIUTBIAINARIALARAL

res

o ar 4

6. nAdaUATNNTEA AR AN TzAnEnnsonnasAtuIuineld test (Aan

AUYA WATTIATUN ANLHA. 2540; 344)

fy =—— . di=Nk-1
SED'
= | e
\a t, WA AMGTRRENITLANLAIULU t
b Wy AstineesaudtAyresaulswannanison j

WY AZUUUA AR AR UNIATT NN AT AN ATy

Tugtlazusupin

2. mMileeidayavdn (Main Data Analysis) dumsnaideyaiefuniasge
sAUTNG L waysduReBouidmananmuanse luns unuansiinaanaesinGeu
el Tsunsudniagy PSS for windows uazlusunsn HLM (Hierarchical Linear Model) for

window WS mariuneudil
2.1 mﬁLﬂi"wxﬁmﬂ@ﬂwwﬂmwﬂﬁﬁQLLﬂ‘a‘“}]"WNﬂ (Enter Multiple Regression Analysis)
Fun s ifiedns nmemmesnwladani 2 sz dndisaulsialtieiiewisneiing
Anlsrsnouesnulnleuassmnansn lung e HavaRCiaAnaARSBETTTdn At TszU 05
lneldTsunsudndagy SPSS for windows il 2 sz es i lung

A URNTTEA UARUAL (Hierarchical Linear Model)

1
¢ o ol

nwsnzidaya ludupaui At lunnsdne sl

1. psvnAdnUrz@nFanduiusnign AngRa(gaT sedinue, 2546: 337)

Ryos. n— ﬁzﬁz B arys B,
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15la R1.23..n wy AN AN anANRUTWIAITEUI AN TR (1)

Ausawangnd (23, (3), ... .(n)

. wrw anduilseAvEauduiudsiudns (1) fu
Fawenand
B, LWL Beta weight 5ia% n v AnduLszdnivessn

WYANINISAY N
2. vaseulpdrAtyressndudsz@ntavdniusnandneldnmmeasusn

F-test a1nQms (P67 1ATRUT. 2546: 337)

R N—k—1
F - - . df,=k |, df,=N-k-1
1—R Kk

\e F WL REWANUAITReAn F

R Wi AdndsrAnEanduiutwuan

< q.l -:i'd
N LN S7RIUAINANTEN
k L1 RTUBAIWEINTOL

2.2 mMyiwssitayarzaiinGou (Micro level ¥TB Within-class analysis)
211 ngiesiinaadns (Nul model) uns@Ansn wesaessauls
= % = '8 ar =3 1=d e ar o o
an Aa ArmaunsalunisldmananeadinaranfaasinGou Inaldlfulsiadaseduau
2 ' ] di' . ' E =4 all = a
dnunfannatsnn ansaaau A dtlsliudnanuuaslating uasingananardinmey

wAEkstladeiinaludunalivieli Taonisiansnnauduiusnia lungu (Intraciass

-

Correlation: P) uazlaauwaaf Sefinwudnn Intraclass Correlation 1ANINNGT 0 TiuLkAAd

'
as = o) =Y

FEmsiwasiuanaseduil annudnilufiasdasiundnenitywseauiudAniiuaiai

z

o

11 denalinanisidaianaineninosaziiiu uasiansnnai laauanfituddynieal

)

wansdn anatnnsnlunsldvanenating anfaeuinFaui A NLANA UG E WA

ot o ar o &l ::l' A s L. a = ?, ] d’ =l as d’l
lﬂ‘lLtﬂﬁ‘ﬂ@@il‘é’ﬁim‘]_luﬂLiﬂﬂﬂLﬂﬂQﬂl@d@dﬂ@dW’mWﬁ")Eﬂﬁ"?x‘lﬂ,uﬂluﬂﬂlﬂ TIHANNITAIU

Tuwmantg s (within unit modet)
Y, = b, *+ e

Tmaszuinauian (between unit model)

bt); = 'YE)D + UU]
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e Y b ezwssudsm s saotuamnsnlunsldivena

NNALAAARTTRLNITEUALY | HaaiTaud |

by, W Aed® (Intercept) WinAaaANA NI w1 1H
LB NN N ATLR AN AR
Cda . 4
V. Wl ATAdTivTRALRANTEY by
e, WK AnpmAdtAAAeusEALING aulunYie Y,
Uy, W AANARIAAREUTEALEEITEWIUNTIWIE by
BOIUTLUN |

Toed e, u ~N(0,0’f}

212 n5aAeiluiaaat1edne (Simple model) LWNNTHATIEHAS
negauitaaulstladursAuinraudsiasrannaiuimlunisiivanan1saminAanite
o = Gl ' ] g L2 b g ,
dnFauvialil uazpsmagaudiauulslmuniatnuaaslating dasuulslsusuanemion

svduninFauiasalunisit B wmsinaludusaliviall lnemamswmasisauiudantlsnn

Baitannnssail

Tumanalumiag (within unit model)
Y, =l + b, (PKM) + b, (LBM) + b (ATM) + b,(SCM) + ¢,

TAaszriTiiog (between unit model)
By = Yoo * Uy
by, = Vo *uy
b, = Y * U,
by = Y T Uy
By, = Yao T Uy

e Y, WiN ATULUELLI RN A UAINATHNEN N T IMRE AN

. - o = o ow e o
AMLFAAATIDILNTIUALR | WRITHUT |
PKM Wl ASWUUASWEINTOIAUA NI AU RNNeAiina1a s
ar =l -ﬂ' L3 = ai
PHIUNFUUALN | NETHUN |
LBM W ﬂ:u,uuﬁ';wmnmiﬁquﬁm‘sumaf’mumﬁmmmmé‘
ar = cdl Y = s:;
PEIUNFHUALN | WALLTEUN |
ATM L1 AZLUBAIRLNTOIALIRRA A RAIT I ATLAANARII2

UNBeuAL | FaeTaun |
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- f e Soe a
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AAH (Intercept) WIBAIRREATINATHNTO IWNNT
WAV 1AL ART
AdulizAninimnanas luglasuuwivaeiniug
Wugruhsiganasie Y, Tuiaaiseui j
ArdudsranenisnanasluglaruunivaeangEns
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mafuuAiinAanidinasa v, luinsEaun |

ArdndszAnEnisnanes Az unuALIa s RARSE
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AdntlszAninsosnesluglazuuufuresncuiesiy

L3 = r-:il 3 v s < ‘ﬂ' .

TusuasiupilnAtaniidiase v, Tudaeeun |
b

ANASTIVTOADAETEY b,

L oA

ANASTIWIBANGALTEY b,

AIAIVIVTEARALTEY b,

Coda

ANALTYTRA AL TRY b,
AIANARIALARENTTALTIN Frulunsvnwg v,
AIANNARIALARBUITALRITELIUNIMIUNE by
y o m A

I GNEANE

di‘ L 3 =l @

posARALARBuTEAUTRAFEU U IUNE b,

v e A

WS j

avmAm AR s ALTRIEELluNTYINUNe b,

. o

Wit j

A IHAATALAREUITALTRGEUIUNTYUE b,

v =4 o

NGNEIR

ANNHAANAAADLIEALRETEU lUNIN U b,

i = .
UDILITEN |
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ij = YZU + ’YEI(BMT) + ’Y?Z(RTS) + U"'
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nslismuansatpAang SATeeszning 0459 - 0.801 TadnindiumLanet Wil 1AM
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=

ahAnsZAL 01 vnA1 A Rug R eaiingansiuarnausn s s ramaatinenans

U a8

gainFouiiaudaiusiug g TAmTu 0801 dowaraRsensEodmaiiaraniiu
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22 mimardulAntanduiusodiaitnssuiesaulsiiadurviuviasFen leun wofnssu
MsdauAtlRA AR IR AT (BMT) uiusnwsswsaegiutinGau (RTS) fusmmassolums e wa

MAIFANAATIBI NS L T9A TUINENA LB ST AT HL A 1451 53 Wi ens Aauamlmnse 5

AN 5 Andutlsedniavdunusaiasing aasdqulstiRdnssiudaasounueainaiunsnlu

N9l uRRANIATIRAARTLOIN T

5 seiutiaaiTou : Fausmn
fails
BMT RTS MRA
TAL BMT 1.00 0.334™ g 0.680*"
Wealien  RTS 1.00 0.286"
AaUsmnn MRA 100

 SludnAyneatinnszsy 01

NPNTN 5 BlaRanToA A uLisAvs avduwud et tesdnasswinainu i Rdtisye Aia et

o s

Tdun nofnsTunsaeuadinsandsetay  (BMT  Fuiusniwszwineagivinideu (RTS) iy

ANIHANN T U T I MR HAN WATUAANART (MRA) HAmduRusvaLanet silud AT IAn AN

szfu 01 wnAn TasfingRnssunsseuntinaanivedagianuduiuinieuiniuaieds

q

ey

prmamnntumslimnransaiinenanimefedFauninitgs Siadulsrdnianduiusvindu
& o a ] e = 4 A o o o o & 1w
0,680 789ANRBANAUEAWITIT AT LENIT U Ta AL sz Avisand iU vty 0.286
dleRansnnAdutlsz@ndanduius szadneiaulsiladuszAukeasou widmnRngu
MsReuAmiRAaRTEeAg (BMT) Auduiusnmazwinagivningou (RTS) Sanuduiuiiundwi
o 9 e aaa o e o R
dedAtynaaiianaziu 01 nellAdusrdniavduiutwinny 0.334
3. msiemsinyssduiednmanuduius uaswsaudsluudazszduiidanase
amanan lunsldumuanieadnaans gaduldviamdmeinanatwya o ldiuniavmn
. . . 3 L [ dll =4 ot ar :':
(enter multiple regression analysis) salUsunsudagll SPSS iNaAnENNMINTBIR TR Y 2
seiu iEudslathaiansnsoesuneAszanuansdamuresarnann lunsldmnnang
AmsrdRTatinaild AR szAu 05 wasanduiuiulsludazssiulRweesisag luearta
Wiumsest FURAEU (hierarchical linear modeh) Talg uuLNTATed 2 seA Re ssAuinGouues

a3 =i = S ar v = e i‘/ ar 1 ag;
geiudieion Taidtlfauanansiemnaidieyamuiusen faiallil
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31 Bamsisinindon iHuneumfened 2 fuseu lusem sl foeluil
314 wanwszdlueadng (Nutb moedel)  IasansunAadullsves
AT umsivananatinmanisainG auwiacan wasneddiun e Tnelaifisouls
Jadein duioedeslunsiagsd uazmsaagaudidansaimanunsolunislfimnrans
afinFanstimna s s ey hanisoviesswinanianiagimszindon bilsduiil

ansnaludurausallhidell fsuardlusnse 6

A9 6 BNENaAIR (fixed effect) uaz@ninagy (random effec) 229N17LATITRLULAATN

{Nuil model)
Avdnana FnEnagu
GOIN I Folbl N Variance .
Coefficient SE,, t Component df X

Intercept ; bo; 18.663 0.382 48.819*
intercept ; U, 7.389 52 810.268*
intercept | R 10.165
Intraclass Correlation = 0.421 Level O error | 0’5 =10.165

Deviance Test = 5764.436

* IvudAyneananszau .01

RINATN 6 LANITHATIZWLHAAI (Null model) RN RN IAARLANE AR
(fixed effect) nudrANER A NERNTOluM T HarasadamanireninGeu (o) JAwini
18,663 Fefivindndnmnaainfisziu 01 Lm:ﬁﬂ"1mfmmmmLﬂ?}l@ummgmmmmmgﬂ (SEp)
WL 0382 uanedn tnauiiedmehuieadiwien iy uasiogaussiaahialaua st
N5 B AN AT AR TUANFATW TpeiiAnwAnmuiuissmesazuauaz luns
mamam&mﬁmmﬂm{ﬁizﬁummﬁaﬁu%’maz 95 BEITwing 17914 0919412 [18663
1.960(0.382)1

uﬂjﬂﬁﬂﬁﬁmﬁmam?wm@u@m%wmﬁ:J (random effect) WA NaREANLENNTE L Tl

@ © == ar

winnaneAtinAaniaaninFaul anuwlslsmuszudeiesd suetaidedrAnumnaianssau

2 = Y
01 (" = 810.268) Iweidalizneurasasulsilsumint 7.389 uazanainAuuLinsu

sadnaderNg e luns e ranaadamaniidatunieuieadau (R) Wil 10.165

wamein annidsdsauni ssuluazuuuausnnsolunisliunuansadamanidiulug
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Uszannufeaas 57.91 [10.165/(10.165 + 7.389) x 100] Fupaulnlsuiiieaunneluieday
wazanUszunmuiesas 4209 [7.389410.165 + 7.389) x 100] Wiuannuutn e dfiasussuing
Faslou uansiniitiadosnagemaliinGruiesglulsafauisaiui puennsolunmsduens
NNATRAARTUANA N

ij@ﬁmmmﬂ‘Wmmﬁ’uﬁuﬁmﬂumﬁm(intraclass Correlation)  HANAY 0421

[7.389/(10.165 + 7.389)] Uap3 lavinaranguidswani Ilazimiana mnsn ums idmsaunams

v
o ar =

aiaeansaaninGuubiiiuiassiatuagliznniesas 4200 inldssduiodAnidueds

ar

(Actual Q) HATANIY wazdararan R lunmasay satuweunmsuitygunfena 39t

sumsensinseiunn Wlumemeseudusialy Ireatunsnadaeumslunisieezd Nul Model

ot
Twman e lming (Within— Unit Model)
Yy T by tog .
Tumagzutamwdas (Between — Unit Madel)
bOJ = YOO + qu
Deviance Test = 5764.436
Toed Y, AN prNa T I unaanNAtinAaafIeninG ALY
D oA e
| WRITHUR |
b, W AYAST (Intercept) Ievmau lssziutiniGtin
Yoo Wy AReTITed b,
e, - AnanuasarreuszsELinGedlunisinue v,
U, L AIATNARIAAABLSE AL ad L NN WNe 0,

312 uanseesi seantinedng (Simple model) Wunmsdimssilmasniely
vaalen TaeninsiowlsladvsdinGou 1dun posfAugruRumeptinanans (PKM) wosingsy
NS EUATIAAARS (LBM) laRARRed 1 ALRAE6T (ATM) uazanidarulumunssuatinmans
(SCM) inanAimseisauiusulsana wWensaaLdwowdsiladtmatidwasanmuasianlunis g
wARanIIAmaAdafIasinGauuiall wasiansagaudiaa N iU M ve pani

=Y " ar as ¥ ;I’ [ | 1 T = = o & os
ARARAFLAALLSTIR BMANT fai A i natiaaF i sswe lunnstn R e sinatesin

wilsiladesyAuiaqdensitatl faendumia 7
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AT 7 HANIINARALANEWARAIT (fixed effect) wardninagu (random effect) aavsauLls

TJadpszAULnGaY AINNNTATIZAIAABEN9918 (Simple Model)

5 L Anfwmaih answag
Faulatladsiyin
o _ Variance i
UNLTBU Coefficient SE, t df X
Component
Infercept bDl 18.658 0.383 48.744** 7772 He  2882.983™
PKM slope ; b, 0.228 0.020 11461 0.014 52 112.625""
tBM slope ; b, 0106 0.008 12.983** 0.012 52 112.263*
ATM slope ; b3i 0.008 0.006 1.399 0.602 52 40.757
SCM slope | b, 3.020 0.005 3.705* (3.001 52 60.040*
R,= 0877 R =07691  F=907.106* Level 1 error; o = 2.863

Deviance Test = 4563.853

= ey

~ JludAtyn et ingzay .01

RINANIN 7 IHERAITTUINAIBINSAEALEYEWARIN (Fixed effects) WuUq1 ATAI

= ] @

(Intercept) vieAnad uarnamsnlumslwnnanisadinmant (o) HAwinAy 18658 T93

©

]
ool

HeA AN NADANTZAL 01 iRt U AN AnENMInanetaIm I N U MURNN NALISAART

U &3

(b)) ﬁhé&’uﬂﬁtaw%mmmmfamquﬁnﬁumiﬁauﬂrﬁmmﬂmf (b,) URZANGNLITEANENIDADARTD

=&

AL e AR A T AN AR (b,) THIAWINIL 0228, 0.106 WAz 0.020 MNAWL Hagaua
NLINREAHA NI LS L maNamqm‘ZmmﬂmfmmﬁnGﬂuuﬁiﬂ:ﬂuﬂﬂwﬁﬁaéﬁﬁmmmﬁﬁ*ﬁ'
350 01 dousduilsdvi mionnetreassaiireRmatinmans bigaasendua s lungld
WRNAMNATIRANART BN
AmmAAreiEel Wi i anssnsolums WA NAVIATIAAART LANF
T desnanniouldessssiudn Foususiauls W mmi‘“ﬁuﬁ'\uﬁumqmﬁmm@m% WERNITH
msdouaiinenanfuazeoudelumiesduamamans
Lﬁfaﬁmﬁmw@mmmmuﬁw%wa@u (random effect) WU7 ATAST (Interceptviariais

avmasnsnlun sl wsuanatinenass (o) ArduLsEnE ns0RnesTBIRY IR WA

s
e

adiamans (b,) Adutlsz@ntniemanettemninesuntsBuunilnanaad (b,) uazAdulszdng

msnanegtesa e lunuesituatinmand (b,) devszannanuudsisusswiteiaiog

WU 7.772 , 0014 0.012 waz 0.001 ANANGL TR AUVNaTiANsEAL 01 () = 2882983,
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112,625, 112.263 Uaw 60.040) muAndutls=Avia MIDANRLIBIARAR A9 ACIAPART] ATLIss 1Tl
PaIAHULTLs s T U BT auwinT L 0.002 %ahiﬁﬁaﬁﬂﬁmmmﬁﬁ o = 40.757)
FINEANTTAIIZWAING 1 ward WiLTiLd J6n LLﬂiﬂ@ﬁﬂ%ujﬁ Lﬁﬂqﬁ@ﬂu%ﬁu?{@endﬁ:ﬁu
vinFoud masanuannsnlunsiimananadinaanfranindau wazd wasnoadualssang
mmm@wmmmf@’ﬁuﬂqmﬁummcﬁmm@m‘ AndunlszAvs msnanasreawgAnTINNNTF
AdiAAaRT uazAtdulsrAnansoaneseesanand esuluaesduedamaniidomase
ANHAMNST NS T MR AN AIRA RS TRINE Ty
soiuludureundnrsiszdtesdoiaidnaisrseeuannsnumsld WBINANI
ACIAAIART ﬁhﬁuﬂa‘:ﬁﬁmmmnﬂmmmm:‘ﬁ":ugﬁwﬁwwﬂﬁ}ﬁmﬂm? fndunlsE@visnnsanoag
WRINFNTINNITTUATIRANERT uazANduLlsrAn nsnanentera i ailumia i
mﬁmmmméﬁmm@ﬁi@mmmmmlumﬂ%ﬁms]mﬂmqmﬁmmﬂmi"mlﬂuﬁquﬂim’m‘lumﬁLmﬂ:ﬁ
sefUTeE o WeAnuAniminarudAresiaustisdas i asGeufivAeaes
ANAINID M I R nanaptinAART ﬂ'f}ﬁuﬂ?:ﬁ‘vf%rnwmmﬂmjmmmg"ﬁugmﬁwma
priaananT ArdanlsrAvinsnaosnmemeRnsmneBauatinanans uazAdnlssAvs msomnet
yaan e lumae i uatlnranfrausas e FunnsnaTuet et A Anmnaaiia d
s atuaumannetuise (Simple Model or Within — Primary Care Unit Model) 1ieaid
Yi = by + b}i(PKM) + ba(LBM) + bcH(SCIVI) t g
TumaTsndnaming (Between — Unit Model)
By = Yoo * Uy
b” - YIO + Uy
b2| = ym + Uy,
By = Yo + 4y
Deviance Test = 4563.853
naxnmaneluoaainsoeiinelaan mmi’ﬁuﬂ’\mﬁwwmﬁmm@ﬁ WEN93H
nstupiinenans wezpoideiulumuesduadinmansdaasenruansnmluns v uanig
ptlpAaniraainGou nannAe Jaanudstinueessnuaimnsnlunsdsuaneadinmans

9 s

gl aliardulsrdns auduiudnuans (R) ssuinssiaudsiladussduinGawnnsiaiu
Ay AN lum s luanansptinangairaninben 1AW 0877 feiiudArumeali Ay sza
01 (F = 907.106) wanadn soutstiadtassnini@enia 4 5o amusndauiesunsadseinneaiu

wlstlimasanansnsalumsdwananeaiismanireninfouldfanss 7691 (R = 0.7691)
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32 wamsansdioulsseauiadeu (Between — Class Analysis) lumsiiamzdluing
auRg U (Hypothetical model) InutisiuUsiiadtsziuiesen lAwn wyRnssunsasundinaiand
189A7 {BMT) ARAUsnmsrwdnsagiiningeu (RTS) FrspmzisaiuiuUsin el
sesLinou Wi A1aedi (ntercep) izasnaduaasn s mrnamerdiarmans (b,)
mﬁuﬂitﬁw%‘rminmm@mmmmi’ﬁu@maumqmﬁmmﬂmi" (b,) FnduLlaz@vE Mananeavad

wiAnsIuNIsTsuAlnAIanT (b )uarA duisz@nininanasretanidadulunuiesinu

ATIAFARS (b, ) Neanaren e s Sumnnanaiiamans dauanyluame s

A5 8 AtduilszAnanisoanataadsiiulsladnss AUNedTUULARS Y LarA HLLFUMUTaS

'3
ar

ANANL L RNE NN ANALT LI NTRAITE W ABINIST AT AT AT R T Y

Fixed effects Randcm effects
faulssesuieaTan Variance ,
Coefficient SE t df
m Component X
b,
Intercept , Yy, 18.654 0.187 89 g78** 1.810 50 697.168**
BMT. ¥, 0226 0.018  12.690*
RTS, ¥, C.011 0.043 0.114
b,
intercept ,'Ym 0.229 0.018 12.558** 0.01 50 97.020"
BMT, Y, 0.005 0002  3.308"
RTS. Y., -0.003 0.003 -1.243
b,,
Intercept | Y?o 0.106 0.008 13.031*" 0.002 50 mMo.207*
BMT, Yar 0.002 0.001 0.424
RTS. Y, -0.001 0.002 -0.552
b,
Intercept , ¥, 0.020 0.005 3.795** 0.007 50 . h7.25G
BMT. Y, -0.001 0.001 -1.532
RTS, Y. 0.002 0.002 1.580
R, = 0.683 Rg - 0465 F = 266.824* Level 2 error ; 0': = 2.864

e @

 flsdnAynnaadingziu 01 Deviance Test = 4568.350
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2 "—“I 4. = 7 3 =i La) a ﬂ‘—‘.:
effects) IaplgAnaasANAMIR UM s Ran wAtiam anseiasTauludwsa e

AIISABLNA DI LLsTAd sy ALMRSE LU WL ABREATINATNTD M MR HaIATinmanT
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Femiaaden (v,) Ity 18654 Feiitiiddnymeaniansydu 01 uasAdutlicAvensoanas:
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AUNUEN NI NAZARIRANARTILINEBY (¥,,) SAWINTL 0.011 TIdNan NUINFRANHE 5D
Tumslmmnnanneiinanaad etgiidndAnmealih uandt woRnTTuNITsauAiAAaRTTe

pgdsuaaLansiaAsNasnsnlumsldmananatinmaniat 1t At eat Avseal 01

o s

douduiusninseudwagpainananiiuinSoulddnasiantwatniselumsldmnnanig
ALLBIAART

AWFUMIMAABLANENAGH (Random  effects) ANAREANMNANNTTIUNAT I MRNANNS

=

AtinAanssadesFauliaacnuslamuszadadnabou windu 1810 SeidsdAnveaian

v
2 ar =4 o = B

52611 01 (Y7 = 697.168) wasvin failfaudsiladeeurlurrauigendissiuiedaudwase

A AN NS MR NA S ATRAARTUBINE

ke

deldArdulss@ndnisonnagvesns i uguRunaminaand (b,) Ndanase

pynasnsnlunsldumuantaadamansundusaudsain wan1smeaeudninaasil wimn

AeRaTesidlsrEninInanesreAnNiNuT RN AR anTAdaaa A AT Ty

1
e ar =

nslfnuanwaiinmanfusiaziasiou Hawioiu 0229 GaidedAgneabavissdy 01 uas

AdNLUsEAVBNsnAnatmeangRnssuN sARUARAAIERS AT (Y,,) HAIWNAL 0.005 TedNa

= =)

nauanAsAdNLIANEnsnRnenTBRNTRIT WAL IATRAA RSN AaNs R AN N0 U

9 ar

mslfwananiaatiaaaniagEiisdAnmeaiangz iy 01 duAdudssinimmaneses

AuiusnwssndwagiudnBou (y.,) Ay 0.003 TdananaureAduLlsyansnisonnes
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Tnsldwspanpdiaaans winty 0.020 AeihTudndymaai Anezdn 01 uazAdunlsednt
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A e lumLeIA uATIRATARTTIdanasam I NA KD UM I AR N ATIRA AR T AN
A uTLsITI R FEwEinAL 0,001 TlUdnAAmnaDs () = 57.256) uanaanluilsi

o o o , o . D e = £ A
wlstladadu) lusrAungendsvduiesSoudeaneridnlsz@nt nsoanesrasansgesivly
musIsuaaARRTNasnaneaNa WD lun s mnnaneatinmans

i’/ d!'. at =l a g ' ar ar L =4 g o

nalAduszansandniuswand (R) szwinmaulsiladuszauedsuunnaulmy
Ay lunsifmaranadinenapiaeainda Ia1wn U 0,683 Seiileddynisadiag
s 01 (F = 266.824) wanad s lrtladnsefmieqiTows 2 faaunsnsaiuesunaailssunng

ArmuLlsLisumaan s ums e nansaiipananiliiauss 46.50 (R2 = 0.465)
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