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Malai Ngamrayab. (2005). A Study of some Factors Refated to Analytical Reasoning of
Mathayom Suksa | Students in Lopburi Province by Using Multilevel Analysis.
M.Ed.(Educational Measurement). Bangkok: Graduate School, Srinakharinwirot
University. Advisor Committee: Assoc. Prof. Dr. Boonchird Pinyoanuntapong,

Mr. Chawalit Ruayajin.

The purposes of this study were to study the relationship between the independent
variables of student level including reading ability, numerical ability and family relations,
independent variables of class level including learning management process of teacher
and learning environment and analytical reasoning of students and to find out the
variables of both levels that contribute to analytica! reasoning. The samples consisted of
2,135 Mathayom Suksa 1 students in schools under Lopburi Office of the Basic Education
Commission during 2004 academic year, selected by using two-stage random sampling.

The instruments for data collecting were as follows: reading ability, numerical
ability and analytical reasoning test, also three separated questionnaires on family
relations, learning management process of teacher and learning environment. Multilevel

analysis at student and class Levels was used to analyze data through HLM Program.

The results of the research were as follows:

1. The correlation coefficient between analytical reasoning and three independent
variables of student level including reading ability, numerical ability, and family relations
were 0.274, 0.536 and 0.582 respectively.

2. The correlation coefficient between analytical reasoning and two independent
variables of class level including fearning management process of teacher, learning
environment were 0.133 and 0.172.

3. The three independent variables of student level, reading ability, nhumerical
ability and family relétions, contribute significantly to analytical reasoning at .01

4. The independent variable of class level, learning environment, contributes
significantly to analytical reasoning at .05. However, learning management process of

teacher does not contribute to analytical reasoning.
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3. anumusnluniestdndilasadondanmiasne (Inference)
sumusoiumisglidaiumaiiamanaiiulzmssagusnis
LLMARaUIRgNaTInF IR aWT NN faurndessuuuuiteslEnwniudulng
wafifunslEmuiReldidsangns Fomouuuviziznoudinmennuazington
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Tuzdvas “thusasan suerliiduemu aeniluanoan suazlidinieaw fwniuging
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ey 2 anwme Ao

1. n’tﬂﬁmqnaﬁtﬂmmmmu (Formal Reasoning) Li’Junw‘lﬁ'mqwﬂﬁ‘l'B'
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2. ms’lﬁ‘mquaﬁ'laiﬁuuuum (Informal Reasoning) n’rs'l.ﬁ'mqnaé’nwmi{'lﬁ
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2
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6
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o &
dasialyft
o = Yoo * Yordytuy
by = Yot Yudtw;
18 Z unu @uUsdrrzzauaaFon u analiilazes

ﬂg‘luﬁmﬁuuﬁ j
Yoo  UNU fnafines bg; |
Yor  WNW  AUTY (slope) ALRaINATE Z; 918 by
uy  unn Anuedenszaufasdoulumarinng by
WOIFLUA j
Yo Wi feafiues by;

o A .
Yi  HAU AMUTU (slope) NURGINALD Z; D by
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Ussinimwlumsdszanmdmnniimeslussduiaaiouiiadin

5.5 mﬁtns'u:ﬁmgszé‘ué'wfﬂmnwmmtaatgm (HLM)

vl'jJi'ﬂLLﬂ:‘i’an]uL‘l’fi (Bryk & Raudenbush) (ﬁ“%’ffu mry%mﬁ uasnue, 2544 83 ;
$1989970 Raudenbush & Bryk.1986 ; Kanjanawasee. 1989) Tawannluaauaz
TusunsunpuRuaas 138091 HLM (Hierachicat Linear Model) - fwTurimsinsei
TONN  WAIEOU  HLM Wwnafiamsimmsianuudsdsiuasy 1Swanns
ﬁ’uﬂs:ﬁﬁfuumju waznIYszmmsnileaisedreaus (Bayesian estimate)
maRaeTuasBuwanadanantia ldurd inallansienzianuudslam
RUUNRY (mixed model ANOVA) n*15nmnauu.tuu§uﬂn§n§t§u (Regression with random
coefficient) lulaaduisznauanuulsdswian (Covariance component models) URS
nmsUrzanmarluluieaiiadudod5ueud (Bayesian estimate for linear models)
Tatinafialesuasiduaslinansia sy finndunin uasdedioniunaiiatdaas
UOUFAULURBIFUNT

Myl Izaudsimaiinasueaid Suaaudil (@ Hud. 2544 -
233-235 8798997n @3By NIYINIF. 2532 1 2-24)

1. myensiszauiniiaw (Micro level W3 Within-class analysis) Srunon
MINATIN 2 Tunaw Goil

1.1 mynTeilumaing (Null model) lumsiaszidunsn iielwidin

mwrmwasiulsemy Taglifidusdasla 9 dhaniwfnson uasReansgaud
fudsmaudenuudsdimmelumiag wemwihamianRomeRiesdiameimedauys

-~ .d'd ﬂ‘: » = » -l e ;
Aaszhdualutudalinialy I3uuuuuash

Tuwwamulumiag (Within unit model)

vi= by + g
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Tuteaszritonian (Between unit model)

boj = Yoo + Ug;
(fixed effects) (random effects)
dad fanuaManion
\die i unu fulsmunasindouaudl i WoaSuud |
by, wnw fAIT (Intercept) BBITILUTTZALING L

TukaaSend j
Yoo UMW fnnefivag by
e unu fanuasaedsuszautinSoulumiiwe Y;
Uy Uk anueRauszautasdoulumstuig b
Wossuud j

PMFUMTTIIMUATA by TndrfiitRonulsslduazinnuaaainiaulu

MIUsTE AT T WS oN  lunszuaumsinnsiieruaadussuliinan nines

e . v -
aoniiu Fixed effects Laz Random effects uazliminamaud {t-test) WaNaRaU

e = :‘ Lo ¥ y = O
BNITWaAIN (Fixed effects) (Hy : Yoo =0) flaiflu 0 usaaidl Intercept uazauLls

a ' ' g 3 v 5 2 -
SaszeInada y; wananit 1asuasidn axldnmmasavla-aunid (} -test) Ranasau

anuulTliusasdniwagu (Random effects) (Ho : var(by) = 0, Ho: var(ug) = 0) 4%

& i -9 £ r.l 3 . A : “: > & B “
Ty 0 uaadwdmes by, SaMuudsuTinizninemiin Msaninasiadiald

o ' o a [
luanaanlumsiazila

1.2 mMyaneiluasainide (Simple model) 1unsiemzilasniai

sulsarzszauinBon anlieredfiacds iRaghmuliBsszindmuineds by

=] L] - ] ar ) ’ n‘; as' o L [ =1
%ioll anafautiNanTIaRain ‘i!']llﬂTDﬁ?:L‘ﬁﬂquuLMﬂﬁ']ﬂd’nlﬂfﬂtﬁuﬂ')ﬂ'\rlﬂLﬂﬂﬂ"ﬂu

sUsUTIuTEn i efan R sanafesi S inasasdudsdarzszaudaaion

z v = [} = o J
Tutusolundely finlunuasii

luwmamelunyiog (Within unit model)

Yi = Dbor +bylxy) + ey

Tateaseninaniat (Between unit model)

byy = Yoo + Ug;
by = Yo + Uy
(fixed effects) (random effects)

fuade AAINUARIALARD U
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. . 4 =

ANUTUVBININANDH (Regression slope) Tl
PINRAMUFURUTDI x; 68 Yy IuBaTuud j

’ )

faIfi8d by

ANRINVI by
dnnuasaaiowszauinisoulumtiue v,
anuaaaniouszauiasdsulumsiiuig by
w ™ o .

WoATouh
anuaaaaianzauiasioulunsrinue by
WOITHUN j

PINRUNTRTUERLEY ITnimargavdl (ttest) tNanawauBNTwaaf

(Fixed effects) (Ho : Yoo = 0 : Y1o= 0) wazldmnamavln-sun? (X -test) iNanaray
antwagu (Random effects) (Hy : var(b) = 0 : var(b;) = 0)

2. mMsiesdszauRaaiou (Micro level) nmsiarzdluiassundgin

(Hypothetical mode!) lanidrulsdaszrzauiniFouiidunmadinnziuazRorsu i
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Tutaangluniae (Within unit model)

Yi

= by + byfxq)) + by{xz) +... + g

Tuaasenineming (Between unit model)

Yoo +
Yo +
Y0 +

Yo +

YilZy) + Yol + ...+ Ug
YiilZy) + YialZy) + ...+ uy
Yor(Z4j) + Vool Zgy) + .-+ Uy

YialZy) + YielZz) + ...+ uy
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AMUTUTIMTOANDY (Regression stope) Tatflunwia
ANMUFUARTTI Xy GB Y TukpaGoud |
ANNTHBDINTOANAY (Regression slope) Fafuama

ANATAUTIEY xg; 618 Y TwiaaFoud |
aNUTUTBINITONNBE (Regression slope) Farduaue
ANMNTUARTTDI X A8 Y; Tuwasoud j

AnAafines by;

dnaniund bs;

Apafivns by

d']ﬂo-ﬁ'mao»bkj

ATMATWIBININANDY (Regression slope) uiiu
PWANNUFURUTVEY Zy) 518 by,

AMYTUVRINITNANSY (Regression stope) Fauilu
VWAAMUTNARDVY Zy; 60 by

AMUTUTDINITNANDY (Regression slope) i
PWANNUTFUAUTVDY Z;; 518 by
aNUTRVDININANAY (Regression slope) Fafu
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VWA NUTUAUTVEY Z;; 6a by
AMUTUTDINTINANADY (Regression slope) Fadw
YWAAIUFUAUTTDI Z 619 by
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A1 10 AIAREARIIL (P ) WBZAIBIWIIIUNN (1) VEIULUNARDUTAANNTIRLTE

TaTER
48 p Fp.bis ATTNATTINY
1 607 412 gandanly
2 467 460 aatRanly
3 660 458 fadenly
4 680 525 Amdanly
5 527 524 fadeniy
6 293 492 fadanly
7 740 4186 dadanly
8 847 548 Amdanly
9 620 572 faRanty
10 593 419 fatdanly
11 247 095 dafia
12 267 109 aaNY
13 220 039 aaNd
14 913 229 Fani
15 653 312 ot
16 640 493 aafa
17 713 478 sai
18 460 .338 fadanly
19 287 .399 AauLRen 1y
20 627 464 AmfAany
21 440 360 fadanly
22 420 457 amfanly
23 .320 300 dadanly
24 493 572 amaanty
25 240 213 faf
26 320 439 aadanly
27 313 .390 AaRanly
28 387 330 amaanly
29 247 192 dafa
30 ‘373 390 fang




A3 11 ARNNEINIY ( p ) URSAIEIWIITILUN (1, es) 2BILVUNAROUIAAINFINITO
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Tumssm

) p Mo bis MIRIIION
1 .700 424 fauRanty
2 667 408 sadenly
3 673 427 amdanly
4 260 209 daha

5 493 452 Aadanly
6 433 325 amdanly
7 773 244 aadanly
8 560 236 fadanly
9 .600 536 Aadanly
10 600 404 amdanly
11 527 273 fAadanty
12 227 110 fan
13 500 493 aadonly
14 473 461 fadanly
15 527 431 fadenly
16 440 400 AmAanly
17 307 082 faf
18 440 428 faRanly
19 273 052 fafa
20 493 263 fafia
21 727 426 aadanly
22 507 .383 Amdanly
23 520 215 fananly
24 040 044 Yo
25 580 421 yan
26 367 275 fana
27 380 367 aadantly
28 320 291 daia
29 540 430 amdanly
30 400 094 fafi




TN 12 @MU (P ) URSMIEIUIATINN (r,pe) YPIRYLNAFOUIAANVAINITO
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ATUAINNY

[ p o bis NIRIVIUN
1 780 435 amannly
2 367 456 aadanly
3 .600 445 daRanly
4 280 377 daia

5 180 380 Fana

6 400 395 dadanly
7 293 469 aadenly
8 640 .308 amaanty
9 420 339 fadanly
10 133 465 fang

11 653 377 amdanly
12 433 375 foRan 1y
13 240 240 Fafa
14 360 190 fan
15 453 526 aadanly
16 280 336 Fafa
17 147 -.052 faia
18 373 553 aadanly
19 373 1330 Amdanty
20 247 457 dmdanly
21 .480 325 fadanly
22 547 266 dadanly
23 513 329 fiatdaniy
24 267 435 Aadanly
25 253 144 fafia
26 413 211 AmRanly
27 .500 323 AatRanly
28 347 368 famanly
29 233 099 A
30 293 235 oY




@179 13 1 ltem-total correlation VBILVLAALONNIAFURUTAIWIUATBUNTE

D) i1 tem-total correlation IR ITITN
1 .4185** aadanly
2 .3729* adadanly
3 .3003* Amdanly
4 1224 fana
5 3964 fadenly
6 2479 Fafa
7 1000 fafia
8 .1440 fana
9 2634** fawdontly
10 .3388"* fadany
11 .3656** aananly
12 2818** aedanty
13 .3939*" dadanly
14 2464" fania
15 1050 Fans
16 4186** aadanly
17 .2999* AaRanly
18 4274 fadanly
19 .3918* aadanly
20 2097* Tai
21 1444 fan

22 2199 dafia

23 3515 fadanly

24 2832* daRenly
25 2729* fadanly
26 -.0613 fana
27 2629** AalRan )

28 .3188** Aadanld
29 .5098** Yamdanly
30 .2848** fmdanld
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A3 14 ¢ Item-total correlation 'naaunuﬁaumui’mns:mun'\'s'{fﬂnﬁL"s'uv.j'uaong

[ item total correlation ATARINTUY
1 3503 fadanly
2 5087** damFanly
3 -.0907 fana
4 3147 Amdanly
5 .4288** aaRanly
6 1917 Tt
7 0876 dnia
8 1946 fafe
9 2286 Fania
10 3011 fadenly
11 3310* Amdanly
12 4058 dadanly
13 4661 amdanly
14 2821* aadanly
15 A074** fadanly
16 3838 datdanly
17 5211 fadanly
18 5076 amfanly
19 3026 fadanly
20 1827 fan
21 3274* Aadanly
22 4851 fadonly
23 4069 fadanly
24 2467 faha
25 3688 Amdanty
26 0024 fan
27 -1009 fan
28 4338** Amfanly
29 -1272 fafa
30 3317 amdanly
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@131 15 1 Item-total correlation 11aouuuaanmu%’mammnmﬁau'lun’m%'uu

7a item total correlation NSARNTHN
1 .3851** fadanty
2 4565** famfanly
3 2353+ fafa

4 2165+ fana

5 4312* Aadenly
6 2312 fafa

7 4358* aadanly
8 .2328* aaf

9 1905 fafa
10 1404 fana

11 .4030** fawmanly
12 4204** AaRanly
13 1660 dadanly
14 1665 aans
15 2869** fodanly
16 2846 smdanly
17 3445+ fAaRanly
18 2440 Fafi
19 2845 fadanty
20 3613 fadanty
21 3136 dadanly
22 4480™ aadanld
23 4331 fadanly
24 0460 dafa
25 4498 amRany
26 3715 AalRanty
27 4044** aaRanly
28 3451 aadanly
29 4072* aadanty
30 4759+ Yainanly
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