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# # 498 37907 27: MAJOR EDUCATIONAL RESEARCH

KEYWORD: PEER GROUP EFFECT/ ANALYTICAL THINKING/FOURTH GRADE STUDENT
UBONWAN SUEDACH: EFFECTS OF PEER GROUP EFFECT ON AMALYTICAL THINKING
ABILITY OF FOURTH GRADE STUDENTS. THESIS PRINCIPAL ADVISOR: ASSOC. PROF.
DUANGKAMOL TRAIWICHITKHUN, Ph.D., 182 pp.

The purpose of this research was to investigate the effects of peer group effect on the analytical
thinking ability of fourth grade students. The research samples consisted of 72 fourth grade students,
who were enrolling on 2™ semester of 2007 academic year at Kasem Phithaya School, Bangkok. The
research instruments included an analytical thinking ability test, an analytical thinking ability evaluation
form, and a questionnaire for the opinions toward the research’s finding. The frequency, percentage, and
two-way analysis of covariance were utilized for the research methodologies of this investigation.

The research’s findings were:

1. Dividing a group of students based on students’ achievement, which there were 4 groups of
levels: high, intermediate, low, and mix, could affect the students’ analytical thinking ability at the
statistical significant level of .05. This was showed that students’ achievement could result to their
analytical thinking ability. It was also demonstrated that the students, whose achievement were ranked at
the high level, had scores of analytical thinking ability different from the others whose achievemnent were
ranked at the low level at the statistical significant level of .05.

2. Diiding a group of students based on students’ gender, which there were 3 groups of
levels: male, female, and mix, could affect the students’ analylical thinking ability at the statistical
significant level of .05. This was showed that students' gender could result to their analytical thinking
ability. It was also demonstrated that the group of male students had scores of analytical thinking ability
different from female students at the significant level of .05,

3. There were no interactions between students' achievement and genders at the significant
level of .05. This meant that students’ learming performances and genders could not have any influence
to students' analytical thinking ability.

Department:Educational Research and Psychology Student's Signature. . Ul‘JGHH an... 'Euedmﬂh .
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1.3 single group pretest-posttest time series design
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2.1 non-equivalent control group posttest-only design
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2.2 non-equivalent control group pretest-posttest design
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2.3 non-equivalent control group time series design
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3.1 randomize control group posttest-only design %52 posttest-only

control group design
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3.3 randomize Solomon four-group design
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3.4 factorial design
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3.5 counterbalance design 158 cross-over #3a switch-over design
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AU 1 anANugIuLardeyalesriaeInguseetiig

AAUN 2 KANITILATIZIANNLLTUFIUTINLLLARINS (Two-way Analysis  of

&

Covariance) 189A9H@ 11190 lUNNIAATIATIZHAINN1ITANGNIALALUNATNNAGN VT

VI’]\‘]ﬂ’W?GﬂMLL@ZLWﬂ

muﬁ 3 NANI9LATIZHLULADLNINANAATILANNNNTLAAIANNARALALLAZNNS

anse Ineldatianugiu Redeas doudleaiuunnggIu uardiAszideyaiienmnIn

a9

Taensanuundaya (Typological analysis) kazainedeasiuuugiile (Analytic induction)
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RaUN 1 ADANUFIULAzTYALLIDIAUIDINGNFA DL

AN5199 4.1 AMUIBLATTREAZIBINGN AN TUUNATNNAGN Y NENNNITELULATINA

ANHUZABINGNFIBEN U ERHIH
NaduayE
a9 18 25.00
1unang 18 25.00
fin 18 25.00
ANY 18 25.00
FIOEN 72 100.00
LA
TNEl 24 33.33
YIaIN 24 33.33
ANY 24 33.33
EAEN 72 100.00

AMNANTIT 4.1 m@mﬁmmtzﬁ%’@uﬂ@émqmmﬁﬂmzmmﬂ@:uﬁqaﬂ’mLﬁ@@"ﬁuuﬂ
ﬁmJm@ﬁuqm'ﬁrﬂ’]qnniﬁﬂuLL@zLWﬁ Wm"]LﬁfafﬁﬁLLuﬂM'mm@ﬁmqw%rmqmiﬁﬂuﬂ@;u[?Tqmj'm
ﬂizﬂ@ué’wﬁﬂGﬁﬁuﬁ'ﬁm@z?uqm%rm\mwlﬁ‘ﬂm:ﬁuzgq JAUNATN A LATARZILALALIS AL
soulu 72 A LL@zLﬁ'm"wLLuﬂmuL‘Wﬂmjuﬁqaﬂ'wﬂi:ﬂ@uﬁfmﬁﬂﬁ*ﬂmwmw WATELS A

AasINA Usennas 24 Ay sauiilu 72 au

AAUN 2 WANT5AILATITIANLLTUSIUSINLLLERINIG (Two-way  Analysis  of
Covariance) . ABIAMNAINITAIUNITAAILATIZNAINNIFTAANANLALITUUN AN
NARNONENIINNTITLULAZLNA
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A19199 4.2 ARALLAZAIAYINARIALAABUNIATTIRTBNAZUULAINATINTTD lWNg
ArALATzRaNgNsatinala ldFuN1sliusu Az IUUNNIMAAaLINaUN19AR
N9LNIN1INAALIALNITAAIITIANNULTUIIUTINULIABING (Two-way

Analysis of Covariance)

o T Mean
NAANDNE LA N Std. Error
Difference
el 6 12.69 1.64
@q a
UL 6 9.57 1.62
PNZLNA 6 10.24 1.70
el 6 9.29 1.61
11unang IgIN 6 6.63 1.62
PNELNA 6 8.46 1.61
gl 6 8.30 1.82
B PIIN 6 4.81 1.62
AATLNA 6 6.39 1.66
el 6 8.78 1.63
AR PELN 6 6.58 1.61
AAZLNA 6 7.28 1.63

’Q’mlﬂ’]ﬁ"Nﬁ 4.2 N@ﬂ’]ﬁ‘aLﬂﬁ"]féﬁﬂﬁ’]NLLﬁ]ﬂﬁiqx‘iT'ﬂﬂﬁ’]LﬂaﬁlLLﬂféﬂ’J’mﬁ@’]ﬁLﬂaﬂu

NIMTFIULBIAZUUUAIINAINIIN TUANIARTATIZYILRINGNFDE 1S

%

\HaNANTUNGNAREINTNAANONEN19NI9EEUITAUge wudanguiumazi

HARRE IR ULLANANNID TUNN3ARATLAINZGIN AR 12.69 AZULL (AXNARA

LARBUNIATTIUNNL 1.64) 79AINIABNGNARZINA HANRRETDIAZUUUAIINAINITO 1

NNTAAILATIZIENINGL 10.24 AZL (mmﬁmmmﬁ@umma‘ﬂﬁwﬁhﬁu 1.70) avunguinilu

'
A I o

AN AR TBIAZUUUANNAINIT0 IUNTARAILAIZTANTGR WAL 9.57  AZLUL

q

(m’mﬂmmﬂﬁ@ummgmwhﬁu 1.62)
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\ )
A a = al < = o

\HeNAsUINgNAdRE NN RGN NENINTFusz AU UNaNe wudanguiy

[ %

AN ANRAETBIAZLULANINAINIT0 TUNNIAATIATIgaNgn WL 9.29 AzULY

(mmﬁmmLﬂﬁ@ummgmwhﬁu 1.61) 909AINIABNGUAAZLNA fAeAEI09AZLLY

ANATNITD INTAATATIZUWINGL 8.46 AZLUU (mmﬂmml,ﬁﬁ@ummgml,vhﬁu 1.61)

b

Aounguiiun ANl AR 189ATUULANAINITO IUNNTARIATIZRANg A Winiy

6.63 AZLLIL (m’mmmmLﬂﬁ@ummﬂmwiﬁu 1.62)

= o

\HaRANTUNguARRL N ANAAN BN E Iz AL wudanguidumene
HANLRALIDIAZLUUANNAINIIN LUNNIARILATIZIZINAR ML 8.30 AZUUU (AINNAATA

LARBUNIATIINYINGL 1.82) SBNAINIABNANARTINA HANARLUDIATLUUAIINAINITD I

& 1 o

NNIAAILATISUINGL 6.39 ALY (mmmmmmﬁ@ummgmwhﬁu 1.66) mumjuﬁtﬂu

1
=

INANTINH AR UIAZLUBANAINII0 TUN1IAATIAIITIANTIgR N 4.81 AZULY

(mmﬁmmmﬁ@ummﬂmwhﬁu 1.62)

\HaNAnsUINgUAYRE 19 TIAAZHAENNENIN9EEY wudnguiduwaAe el

ANLRAEIIAIAZLULANNANNI7D LA AATATIZHAIN AR WINTL 8.78 ATLLL (AINAAIA

al qQ

1
IS a

mﬁ@ummgﬁ’mmﬁu 1.63) 984ANNIABNGNAAZINA HANDALTDIAZUUWAIINAINITOTY
NNFAMILATIZAVINAL 7.28 AU (mmﬂmmmﬁfaummgmwhﬁu 1.63) daunguiniiu

IWANTYH AR AL TANAZUUBUAINATNII0 TUNNTARATLATIZIANTI4R LVINTTL 6.58 AZULY

(m’mmmmmﬁ@ummﬁ’mwiﬁu 1.61)
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AN5197 4.3 ﬁ"]L@E‘immzmmmmmmLﬂ?}lﬂummgmmmmLLuummmmmiumﬁm
PIGEaFAE TS ﬂ@juﬁq@ﬂ'wfﬁmuﬂmmzﬁumz?fuqm%rmqnwﬁ"ﬂumuwmLﬁ"@
1F5UNN9U5 U AZLULNNINAZD LA AU ANILNINNTNAARY (Pretest) Tne)
N19LATIERAMN KL TUTIUTINULILARINTN (Two-way Analysis

of Covariance)

ANHUTIBINFUFAIREN Mean Std. Error N
Nm‘ﬁ“qu%r
49 10.83 1.00 18
11UnAN9 8.12 0.93 18
fin 6.50 1.05 18
AR 7.55 0.93 18
LA
Sl 9.76 0.80 24
1IN 6.90 0.81 24
ARZ 8.09 0.80 24

1
= o

AINANINT 4.3 WHBNANTAHAANGNEN19NI9TEN WUINGUANNAENO VD

NNNNIEEUIAUAINANRAEUDIAZULLAINANNIIN WN1IARABLAT TGN gAWINAL 10.83

q

| 1
oA

AZLUL (mmmmmLﬂﬁ@ummﬁmmﬁﬁu 1.00) a*mmmﬁ@ﬂ@wﬁmmﬁ“uqm%mamiﬁﬂu

q

22U UNANT AN AR URIALLLBAINNAIN1TD IUNTARTLATIZITVINAL 8.12 AL

1
oA

(ANAAIALAARUNIATINNALI0.:93)  NENTAATNARNNENINITFEU HANLaALTDY

q

AZUULANNAINIINTUN1IAATATITEVINTL 7.55 AZLUU (AIINARIALAREUNIATTIY

' '
o . =

Winfu 0.93) LLa:ﬂzﬁmﬁﬁm@ﬁmqw%mamiﬁ?ﬂmzﬁumfmmLfmmmmuuumwmmaa‘lu

A

N1IAAILATIEVANTIZAAE 6.50 AZUR (ASINARIALARAUNIASIYIAML 1.05)

| 1
=

Hanasu A wudnguiiumAtialAeasesAzLLBANA NI TuNIg

(-

AAILATIEHRANFAIINTL 9.76 AZLUL (mmﬂmmLmﬁﬂummgmwiqﬁu 0.80) 729A4N1AD

a q

1
a

NENAAINA HANRALTBIAZLUUAIINANNIIDTUN9AATLATIZINYINAL 8.09 AZLUY
(AHNARIALARRUNIATT TN 0.80) WATNGHINANILNNANAALTBIALUUUAIINAINTT

Tun19AMILAIZIANTIgARS 6.90 AZIWL (mmmmmmﬁ@ummgml,ﬁﬁu 0.81)
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A191991 4.4 HANITNARDLIAINUANFANLBIANBAELLBIATUUUAIINAINITN TN 19AA
AATITHAINNIIAANGUIAERTUUNATHEA RN NENINNTTUULATINAAIENNT

AN IUIIUTINULLARINTS (Two-way Analysis of Covariance)

uuasIRIANLL U SS df MS F Sig.
ZRISI Rty 129.053 1 129.0563 8354  .005
NsRANGUANNAFNND 138.059 3 46.020  2.979*  .039
NTVANGNANLNA 98.813 2 49.407  3.198* 048
Ufduiussyvdnanadunmoiay

6.517 6 1.086 .070 .999
WA
mﬂmmmmﬁ'@u 911.468 59 15.449
MU 1283.91 71

©<0.05

ANANTN 4.4 HalFUANNLANANEE9RINANNLANFAINTAININARALA AU

NN33ANIENINNNINAREY (Pretest) WUAIUNEELA IHTLN199ANGENANNAGNNENIN9 e

o

1un nquininadugnsn1enIeEeusEALUge 1aunas A wazAay HANAINII0 uN9AR

'
o % aaa

AATITHUANFANNT UL A ATUNINARRANTZAL .05 WARITINAFNENENNNITEEUAINS
FlaAINAINITD IUNI9AATLATIZ BN FEY LA INEEURIATUNITN1TAANGNANINA
Ui nguwATtIY NANINANEN LaZNaNAAZINA HAINAINTT0TUNTARTIATIZTLANFN

o

Aua N NTRANATUNNATANTZAL .05 AR UNWAGSHARBANANNITD TUNNTAAALATIZT

109t Feu wililUJduiudseudasssAunadugmanianisFeuiumaseanainnsalu

N19AATLAINZ TSN FE Ut NNTHAIATYNINATRATIIZAY .05 LAAIIINAANYNENI9NIT

FeunazinArainFaulidanadauiusanINaNisalun1 AR AT L HUagIn e

AINUANIINARDLAIINLANAINTRIANLARTBIALRUUAINAINT0 1N 19AR
AnziannisdangulagdnuunauRadug NN FauLATINAGILNNIAIATIE AN
ulstgausanuuuda9nig (Two-way Analysis of Covariance) WU GaulEFunns
@“mmjmmm@zﬁ”mqm%rmmwﬁﬂu WAZNNIAANGNATNNAN AN NANNNT0 TUN19ARATLATIET

wanFANuaLNNE A AN AT ANTZAL .05 MAsaInATIagaLANLLslsuaeslssaing

Traiiannun? homogeneity of variances WA N KL TU 91091 521 N TUANANaTWe e N9
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[ %

WedAtyNITAL 05 §IdEAINITFauNe U8 IR ANGUANNNA AN NEN1NNITEEY

uavinAlngl49s Bonferroni S9N 4.5 LAY 4.6

6 o 1

A15199 4.5 wan1afTRLRLIEAeIANRALANAINNIN IWNNTAMIATI TTLHEAANgN

FNNAFNEENINNTTE

Nmﬁlqw%‘r N@ﬁqu‘ﬁr Mean Difference Std. Error
11unang 2.71 1.34
6N i 4.33* 1.57
AN 3.28 1.35
49 -2.71 1.34
1unag f 1.63 1.44
AN 0.58 1.31
49 -4.33* 1.57
M 1unang -1.63 1.44
AR -1.05 1.42
49 -3.28 1.35
ARY 171na19 -0.58 1.31
[;ll’l 1.05 1.42

'0<0.05

]
1 aa %

AINANTIN 4.5 NUFINGNARNRAZNNENINNaTeUIEALgel AvNaIunTnlunng

q

o o 1% a

APILATIZARANFIINANNNGNARNAZNYNEN 1IN 3T Uz AR 19N TRA N ATYN19a AT

s2ml .05
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A5 4.6 NaNaWTELNLIUATEIANRALAINAINITD TUNNIAATAZA BT ANAN

AHNLNA
LA LN A Mean Difference Std. Error
IaIN 2.87* 1.14
G|
AR 1.67 1.14
- a8l -2.87* 1.14
ZIIN
ARY -1.20 1.14
il -1.67 1.14
Gl /
1IN 1.20 1.14
'0<0.05

ANANINTN 4.6 NUINNGUNATILHANAINI9D IUNN3AATLATIZAUANFN9AIN

o  ar

naNnAnENatWRTEAATUNNaTANsEAY .05

i a a < a
AAUY 3 NANITILATISULLLFELINAINNITLAAIANNAALAULAzNI9aAs e Tas
datanugiu laun Aads duilauuuaInggIu wasItAsIzRTayaI T AnNIN
Taanisanuundaya (Typological  analysis) wazas19taasluuuailie (Analytic

induction)

13481691 LA LLILLULAA UDINANNNNTUAAI AN AALTWLAZ NN Ta AU 1818
ANINAEELTOULASAINN IS ANTLN NN VARSI AN MUY T ULARTL T2 (AN LazAIDN
Uanentla wiiailu

3.1 AATNAIT AN DNHABIN 1IN AR ALTAUNIAANILRANNARES (Pretest) 95
FnuouafluinplsnuAisau 2 da franmeaendiuan 1 A% wavAlasside
ANDNNUBINIINAZBLNAINIFAANTZNINITNAADY (Posttest) Fatldnmnuziunn sz
Aaau 5 4o Tnavnimmagausiuu 3 A% safudadioiuetiuAaeisi 3 A% Tag

nsRITiAaaL LaratleUuNIATgIU AUAnluANI9T 4.7 UaT 4.8
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AN519N 4.7 ﬁhmaﬂLmeuLﬁmLuummgﬁummmmﬁmLﬁmmmimuLmumumuﬁaumﬁmmzﬁﬁm?wm@m (Pretest)

NANAIDELINY
1 2 3 4 5 6 7 8 9 10 1M1 12
) daA0N X/ SD. (Hm) (Hf) (Hm/Hf) | (Mm) (MP) | (Mm/Mf) | (Lm) (L) (Lm/Lf) (Hm/ (HEMF | (Hm/Mmy/
Mm/Lm) Lf) Lm/Hf/Mf/
Lf)
dniFauiinonuiuinay X
. Y - . 417 4.50 4.67 4,33 4.67 4 67 4.33 4.50 417 417 417 4.83
PAIRANN FLARIAINNA AL
1 1 v 1 1
Neaduiiezeane 1 uiy
SD. 0.75 0.84 0.52 0.82 0.52 0.52 0.52 0.55 0.98 0.75 0.75 0.41
ARLAY
WHAWAAIANNAALTULASS X
. 367 | 350 | 450 | 367 | 38 | 367 | 367 | 317 | 300 | 333 | 367 4.00
LAY WNLTEUAATIAULE
2 v 1 1
A1:11907AT LA e LT a9N
. . SD. 0.52 0.55 0.55 0.52 0.98 0.52 0.52 0.41 1.10 0.52 0.52 0.63
aulalusesuln
NNELUR
ﬁhwsﬁhuﬁﬁﬁaixﬁﬂmﬂﬁﬂqwéwmwmiﬁﬁuuﬂuﬂu anushanig e wid udadu
H Ae nguiitinadugyanianiaFausyiiigs m Aa LNATEl
M Ae nguiiinadugyonnsnnsFeuszdtnmnan f. AANAR

= | oA o < ~ o o
L AB ﬂqumN@@quﬁwwﬂ’miﬂuimum
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AINANTIN 4.7 IHeRANTUINANNTTATIZ AR LA A T ENLLUNIATT 118
ANNAMALAIBUNITIANTZNINNTNAABY (Pretest) WUIN

¥ o A o a o X o y a & A o A A
ABDAINTNNDN “uﬂL?ﬂuﬂﬂqqﬂﬁ‘ﬂ’]ﬂmuﬁﬂﬂqqﬂimLL@@\‘W’]Q']NV’]@LVULﬂﬂ(JﬂULuﬂL?@\T

B1URLANAS” uﬂLiﬂuﬂ@mummﬂmvmumﬂﬁqm €Y ANLaAt 4.50 ﬂm”l,ﬂ oA 1) ) NG

q q

=)

ﬁﬁm@ﬁqu%m\mmiﬂuizﬁum AN 2) NuRilnadNgNENeNNsFausaugs Aax

WA 3) NGNT N@'&NE]V]ﬁV]’]\iﬂ’]?L?ﬂu?wmuﬂﬂuﬂ@’N WAL 4) ﬂ@;uﬁﬁmﬁquﬁmqmi

(FEUILAULNUNAS AAZINA 5) ﬂ@;m/mmﬁuqm%mqma‘wﬂmzﬁuﬁﬂ WWANELS LAT6) NQN
a o < A ¥ - = o A = \
NAATNARNONENINNTEEN AAZINA dounguan o HpnnilussAunin (HANeaesendna
3.50-4.49)

FaAININAIN “IHALAAIANNARLTUIATALAD TINIFEUAATIALLAIANNITDAATIZY

dw A dl 1 9/ o 9 I d[ a g dgl dl dl 1 e o -dl =
b4BLTR wmuhimmﬂm ﬂZ\]SJ‘VlZQ’]N’]?ﬂ’JLﬂﬁ"]"’VILu’ﬂL?ﬂﬁ%@quiﬂiu?”ﬂﬂﬂ’]ﬂﬂﬂﬁ(

q

14 |
%

Aadn 4.50 Buslal) Wun nauiduadugyanasnisSaustiuge aazing  daunguay

q

3 1 1
a =

l
a e A = o IS J 1 dld
mm@mmmzmu@Li@wmuvl,mmmuu'm (HALRa8TEIN 3.50-4.49) ‘F;IﬂL’JuﬂZgll‘V]N

o/

NAFNONENINNITFTEUTTALA AASINA LATNGNTAAAZNAGNONTNIINITEFEU LNATIE

ANNNT0AAI e Faena1n e s A1Nunand (HAN@ALsT1INg 2.50-3.49)
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M15719% 4.8 m@mﬁmm:ﬁmmﬁmmzmmﬁmmummﬂmmmm’mﬁmﬁwﬁqmﬁmm:ﬁﬁmiwmam (Posttest) 1BNNGHANBENINGNT 1-6

NANAIBEN
5 v o 1 2 3 4 5 6
AR ABRAINTN
(Hm) (Hf) (Hm/Hf) (Mm) (Mf) (Mm/Mf)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1| dnGauliannfiintundiainms 467 | 450 | 450 | 483 | 483 | 483 | 500 | 500 | 450 | 433 | 433 | 467 | 467 | 483 | 483 | 467 | 433 | 417

= S S~ Y 5
aruilaiasinivun i

0.52 0.55 0.55 0.41 0.41 0.41 0.00 0.00 0.55 0.82 0.82 0.562 0.82 0.41 0.41 0.562 0.52 0.98

2 | WnFeuianniinaudeldedilg 450 | 450 | 4.83 | 500 | 4.83 | 467 | 467 | 500 | 500 | 433 | 450 | 433 | 483 | 450 | 450 | 4.33 | 4.33 | 4.17
fuienlunguan 5 Au 055 | 084 | 041 | 000 | 041 | 052 | 052 | 0.00 | 0.00 | 052 | 055 | 0.82 | 041 | 084 | 084 | 082 | 121 | 1.60
3 WeunFaulstuieusilsannli

ﬁnﬁ'ﬂuﬁmmmﬁmﬁ%ﬂﬁﬂmﬂ@ﬁ‘w 4.67 4.50 4.67 4.50 4.33 4.67 4.83 4.83 5.00 4.50 4.50 4.50 4.00 4.67 4.50 3.50 3.17 3.83

prates 0.52 0.55 0.52 0.55 0.52 0.52 0.41 0.41 0.00 0.55 0.55 0.84 1.26 0.52 1.22 1.38 117 1.47
4 @N’]%ﬂﬂﬂﬂuiuﬂ?}lﬂﬂl’tﬂdﬁﬂ ey 4.33 4.67 4.50 4.67 4.33 4.33 5.00 4.83 4.83 4.67 4.50 4.33 4.67 5.00 5.00 4.33 4.33 3.83

FoauAAINATIZT 0.82 0.52 0.84 0.52 0.52 0.52 0.00 0.41 0.41 0.52 0.84 0.82 0.82 0.00 0.00 0.82 0.82 1.17
5 iaadlnaiaiauds nFauAadn

= P " S g
AUANATNITNIATIENIUDALTAINDU

X luszaula 0.41 0.41 0.52 0.75 0.75 0.55 0.52 0.41 0.52 0.75 0.41 0.55 0.52 117 0.41 0.75 0.63 0.82
UNTELNFR
[ o v A o < ~ ' @ o v & |
BANWITAINUT AR i‘xﬂUN@Z{NQV]ﬁ‘V}"NﬂqTLiﬂu LL‘LI\?L‘ﬂu ANHTAINIE AA WA LTI
& | Al < N o &
H Aa ﬂ'Z‘!N‘V]NN@@NQWﬁW’]\?ﬂW?LTEHT%@UQ\T m A® LWATIE
= \ A o < ~ o = N
M Afa ﬂ@}l‘l/mNﬂ@ﬁJE]VIﬁV]']\?ﬂqi‘L?ﬂui‘Zﬁ]Uﬂquﬂﬂ’]\? f AR LWANELS

= | oA o < ~ o o
L AB ﬂ'é"ill'V]llN@ﬂﬂqmﬁm’]\?ﬂq?ﬁﬂuﬁ\xﬂumq
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M15719% 4.8 m@mﬁmm:ﬁmLfaﬁmmzmmﬁmmummﬁmmmmmﬁmLﬁwﬁqmﬁmm:ﬁﬁmiwmm (Posttest) 1BINGNAIDEININGNN 7-12

ﬂ@NMQﬂﬂWQ
7 8 9 10 11 12
P ¥ o -
Uf ARANHN X/ SD. (Lm) (Lf) (Lm/Lf) (Hm/ Mm/Lm) (Hf/Mf/ Lf) (HMm/Mm/
Lm/Hf/Mf/ Lf)
1 2 3 1 2 3 1 2 ) 1 2 3 1 2 3 1 2 3
1 ﬁﬂL?ﬂuﬁmmiﬂmﬁuﬂﬁﬂmnm? ; 4.00 417 417 447 3.83 417 4.67 4.67 5.00 4.67 4.83 417 417 417 4.00 4.50 4.67 4.67
dnutiaizadiinmunli SD. 063 | 041 | 041 | 041 | 075 | 075 | 082 | 052 | 0.00 | 052 | 041 | 075 | 041 | 041 | 063 | 0.84 | 082 | 052
2 inGuuiianuiuinuielfefilee ; 3.83 | 400 | 3.67 | 350 | 417 | 3.83 | 483 | 483 | 467 | 433 | 433 | 433 | 483 | 450 | 400 | 500 | 500 | 5.00
idtenlunquan & o sD. 075 | 089 | 052 | 122 | 075 | 075 | 041 | 041 | 052 | 082 | 103 | 082 | 041 | 055 | 089 | 000 | 0.00 | 0.00
3 WernGouliBuiteueiumerinli ; 367 | 417 | 4.00 | 417 | 433 | 467 | 417 | 433 | 467 | 417 | 467 | 433 | 3.83 | 400 | 483 | 467 | 483 | 5.00
TnBeunaANAnNazeilmeating
sarilae SD. 082 | 075 | 089 | 098 | 082 | 052 | 041 | 082 | 052 | 041 | 052 | 052 | 041 | 089 | 041 | 052 | 041 | 0.00
4 aundnnnaulunguueednisau ; 400 | 4.33 | 417 | 4.00 | 417 | 417 | 467 | 433 | 467 | 433 | 450 | 417 | 467 | 433 | 433 | 483 | 467 | 500
TIUNWARILATIEN sD 089 | 082 | 075 | 089 | 041 | 075 | 052 | 082 | 052 | 082 | 084 | 147 | 052 | 1.03 | 052 | 041 | 082 | 00
5 ieeAlaiaiauda tnFaufadn —
S, X 383 | 400 | 433 | 383 | 417 | 433 | 467 | 483 | 467 | 400 | 467 | 450 | 417 | 383 | 433 | 383 | 483 | 5.00
AUBIAINNTDAAT il FRaNE Y
1Klusesuila SD. 117 | 089 | 082 | 075 | 098 | 082 | 052 | 041 | 052 | 089 | 052 | 055 | 075 | 0.75 | 0.82 | 075 | 0.41 | 0.00

UNTELNFR

o o D o < N '
BANWIAINUT A izmumﬂﬁuqmmdmnwu uuaeln

o < ~

H A8 nguAdnadunnanenIsEeusiuge

o

44 | oA < ~ o
M Af ﬂ@;ll‘l/]llN@@Nqﬂﬁﬂqﬂﬂq?L?ﬂuﬁ'zﬁUﬂfluﬂ@q\?

dl oAl o < ~ o o
L A ﬂ@'NVINN@@quﬁmq\ﬂﬂq?LTﬂuTZQUmq

s @ v A 1 3|
ANHTAINIL AD WA LT

m A9 AT

A a
f AR LWAUNLLN
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AINANTIN 4.8 HBRANTUINANNTTIATIZ AR LA A D ENLLUNIATT11YRY
ANHAMAUTAINITIANTZNINITNAADY (Posttest) WL

TudaA1nungn “UniFaudanuiuinaundsainnisauiidaieasnniuua s

D

uniFaungundaniluszdunnign (HAneds 450 aull) via 3 A% ldun 1) nguind
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HANN5ILATIERANNLUSUSIUTINLLLEDINTG (Two-way Analysis of Covariance)

Univariate Analysis of Variance

Between-Subjects Factors

Value Label
gradetyp 1 high 18
2 medium 18
3 low 18
4 mixgrade 18
sextype 1 boy 24
2 girl 24
3 mixsex 24




Descriptive Statistics

Dependent Variable: average

gradetyp | sextype Mean Std. Deviation

high boy 13.6667 9.16852 6
girl 10.1650 2.13744 6
mixsex 11.8867 3.34234 6
Total 11.9061 5.61404 18

medium boy 9.5017 3.27037 6
girl 7.2233 1.50190 6
mixsex 8.3883 3.97139 6
Total 8.3711 3.06008 18

low boy 5.8333 2.57949 6
girl 4.1650 1.68305 6
mixsex 5.1650 2.83349 6
Total 5.0544 2.37680 18

mixgrade  boy 9.6667 6.00418 6
girl 6.8883 2.87235 6
mixsex 6.4450 4.21470 6
Total 7.6667 4.51736 18

Total boy 9.6671 6.15607 24
girl 7.1104 2.93365 24
mixsex 7.9713 4.26274 24
Total 8.2496 4.70052 72

Levene's Test of Equality of Error Variances(a)

Dependent Variable:-average

F

df

df2

Sig.

5.383

11

60

.000

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

a Design: Intercept+prescore+gradetyp+sextype+gradetyp * sextype
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Tests of Between-Subjects Effects

Dependent Variable: average

Type Ill Sum
Source of Squares df Mean Square F Sig.
Corrected Model 657.272(a) 12 54773 3.545 .001
Intercept 110.466 1 110.466 7.151 .010
prescore 129.053 1 129.053 8.354 .005
gradetyp 138.059 3 46.020 2.979 .039
sextype 98.813 2 49.407 3.198 .048
gradetyp * sextype 6.517 6 1.086 .070 .999
Error 911.468 59 15.449
Total 6468.745 72
Corrected Total 1568.740 71

a R Squared = .419 (Adjusted R Squared = .301)
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Dependent Variable: average

Parameter Estimates

173

Parameter B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound

Intercept 3.097 1.979 1.565 123 -.863 7.057
prescore 574 .199 2.890 .005 A77 971
[gradetyp=1] 2.955 2.427 1.218 228 -1.901 7.811
[gradetyp=2] 1.178 2.285 516 608 -3.393 5.750
[gradetyp=3] =897 2.273 =395 694 -5.446 3.651
[gradetyp=4] 0(a)

[sextype=1] 1.500 2.346 .639 525 -3.195 6.195
[sextype=2] -.704 2.304 -.306 761 -5.314 3.905
[sextype=3] 0(a)

[gradetyp=1] * [sextype=1] .950 3.314 .287 775 -5.682 7.581
[gradetyp=1] * [sextype=2] .035 3.298 .011 .992 -6.565 6.635
[gradetyp=1] * [sextype=3] 0(a)

[gradetyp=2] * [sextype=1] -.674 3.247 -.207 .836 -7.172 5.824
[gradetyp=2] * [sextype=2] -1.130 3.213 -.352 726 -7.560 5.300
[gradetyp=2] * [sextype=3] 0(a)

[gradetyp=3] * [sextype=1] 412 3.369 122 903 -6.330 7.154
[gradetyp=3] * [sextype=2] -.869 3.215 -.270 .788 -7.303 5.564
[gradetyp=3] * [sextype=3] 0(a)

[gradetyp=4] * [sextype=1] 0(a)

[gradetyp=4] * [sextype=2] 0(a)

[gradetyp=4] * [sextype=3] 0(a)

a This parameter is set to zero because it is redundant.




Estimated Marginal Means

1. gradetyp

Dependent Variable: average

Estimates

95% Confidence Interval
gradetyp Mean Std. Error | |ower Bound | Upper Bound
high 10.830(a) .998 8.832 12.828
medium 8.124(a) .930 6.262 9.986
low 6.497(a) 1.052 4.391 8.603
mixgrade 7.547(a) .927 5.691 9.403
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a Covariates appearing in the model are evaluated at the following values: prescore = 7.2917.

Pairwise Comparisons

Dependent Variable: average

Mean Sig.(a) 95% Confidence Interval for
m Difference(a)
() gradetyp | (J) gradetyp (I-d) Std. Error Lower Bound | Upper Bound
high medium 2.706 1.341 .289 -.956 6.368
low 4.333(*) 1.574 .047 .037 8.629
mixgrade 3.283 1.381 .109 -.406 6.972
medium high -2.706 1.341 .289 -6.368 .956
low 1.627 1.435 1.000 -2.290 5.544
mixgrade B5r7 1.311 1.000 -3.002 4.156
low high -4.333(*) 1.574 .047 -8.629 -.037
medium -1.627 1.435 1.000 -5.544 2.290
mixgrade -1.050 1.417 1.000 -4.919 2.819
mixgrade high -3.283 1.351 109 -6.972 406
medium -577 1.311 1.000 -4.156 3.002
low 1.050 1.417 1.000 -2.819 4.919

Based on estimated marginal means

* The mean difference is significant at the .05 level.

a Adjustment for multiple comparisons: Bonferroni.




Univariate Tests

Dependent Variable: average

Sum of

Squares df Mean Square F Sig.
Contrast 138.059 3 46.020 2.979 .039
Error 911.468 59 15.449

The F tests the effect of gradetyp. This test is based on the linearly independent pairwise

comparisons among the estimated marginal means.

2. sextype

Estimates

Dependent Variable: average

95% Confidence Interval
sextype Mean Std. Error || ower Bound | Upper Bound
boy 9.763(a) .803 (G rosc) 11.370
qgirl 6.895(a) .806 5.283 8.508
mixsex 8.091(a) .803 6.483 9.698

a Covariates appearing.in the model are evaluated at the following values: prescore = 7.2917.
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Dependent Variable: average

Pairwise Comparisons

176

Mean 95% Confidence Interval for
Difference Differe’nce(a)
(1) sextype | (J) sextype (I-J) Std. Error Sig.(a) Lower Bound | Upper Bound
boy girl 2.868(*) 1.140 .044 .059 5.676
mixsex 1.672 1.135 438 -1.124 4.468
girl boy -2.868(*) 1.140 .044 -5.676 -.059
mixsex -1.196 1.141 .896 -4.006 1.615
mixsex boy -1.672 1.135 438 -4.468 1.124
girl 1.196 1.141 .896 -1.615 4.006
Based on estimated marginal means
* The mean difference is significant at the .05 level.
a Adjustment for multiple comparisons: Bonferroni.
Univariate Tests
Dependent Variable: average
Sum of
Squares df Mean Square F Sig.
Contrast 98.813 2 49.407 3.198 .048
Error 911.468 50 15.449

The F tests the effect of sextype. This test is based on the linearly independent pairwise comparisons

among the estimated marginal means.




3. gradetyp * sextype

Dependent Variable: average

95% Confidence Interval

gradetyp | sextype Mean Std. Error | Lower Bound | Upper Bound
high boy 12.686(a) 1.640 9.404 15.968
qgirl 9.567(a) 1.618 6.330 12.805
mixsex 10.237(a) 1.703 6.829 13.645
medium boy 9.286(a) 1.606 6.072 12.501
girl 6.626(a) 1.618 3.388 9.863
mixsex 8.460(a) 1.605 5.249 11.671
low boy 8.296(a) 1.817 4.661 11.932
girl 4.811(a) 1.620 1.569 8.052
mixsex 6.385(a) 1.659 3.065 9.704
mixgrade  boy 8.782(a) 1.634 5513 12.051
girl 6.577(a) 1.608 3.359 9.795
mixsex 7.282(a) 1.631 4.019 10.545

a Covariates appearing in the model are evaluated at the following values: prescore = 7.2917.
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