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Kanlayarat Promsorn. (2018). Effects of the EIMA Instruction Model on Scientific
Explanation Ability,Reasoning and Thinking Ability and Science Learning
Achievement on Atoms and the Periodic Table Among of Mathayomsuksa Three
Students. Master thesis, M.Ed. (Research and Development on Human Potential:
Educational Research and Statistics). Bangkok: Graduate School, Srinakharinwirot
University. Advisor Committee: Dr.Wilailak Langka, Asst. Prof. Dr. lIttipaat

Suwathanpornkul.

The purposes of this research were to compare ability in terms of scientific
explanation ability, including reasoning, thinking and scientific achievement, as well as
atoms and the periodic table of Mathayomsuksa Three students before, after and following
up using the EIMA instruction model, as well as to study of teamwork of Mathayomsuksa
Three students. The study groups were Mathayomsuksa Three students who were studying
basic science during the first semester of the 2017 academic year. They were from
Triamudomsuksa Suwinthawong School in Bangkok. One classroom was selected by Two-
Stage sampling. The implementation time was ten periods of fifty minutes. This research
was a quasi-experimental study. The research instruments included the EIMA instruction
model, lesson plans about atoms and knowledge of the periodic table in scientific
explanation making test, ability and reasoning and a thinking test, a science achievement
test and to observe teamwork behaviors of students. The data were statically analyzed
using Mutivariate Analysis of Variance (MANOVA, with repeated measures). Moreover,
content analysis was used for qualitative data. The research findings were as Follows
1) There was a significant difference between students who received EIMA instruction had
the ability to make scientific explanations using ability, reasoning, thinking and scientific
achievement regarding atoms and the periodic posttest and follow-up was higher than the
pretest at a .05 level of significance. 2) Students with EIMA learning behaviors had the
following teamwork behaviors EIMA learning management students perceived the
importance of planning and the division of duties in the group clearly. The students
volunteered to work on their own in order to help in the group. The students cooperated to
solve problems by asking different questions, and to find the answers in the book, and

through the network and there is evidence to support these answers during these activities.
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RN} gLy @i”aﬂﬁﬁmﬁmmzﬁmwLLﬂiﬂmuwmmme‘"@%ﬁ (MANOVA with repeated
measures) I(ﬂaﬁwmﬁmiw:ﬁgwamw@aaaﬁmwLLmn@iwoaﬂﬂﬂ:LLuumaanajuﬁaasha
wioluluudaz g9 3 asslasRsanndaianasauLan (Multivariate F-Statistic) Way
uinn (P-value) aiand uanifan (/\) Wiks lambda

2. mﬁmﬂzﬁmalslunsjwl,ﬁ"al,ﬂ%'wLﬁyugiﬂuu@ia:n@;uﬁnﬂmimaa‘u
AOwLIOH NRILTL LazTzazfaau I@Ulfaﬁaﬁmswzﬁmwml,ﬂ‘sﬂs’mwwﬂmuuui'@%’]
(MANOVAwith repeated measures)
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3. NTINLEBLEAIN TSI LA UAMVLANANIVIAZLUUANNENNITD b
MIFIIMATLNIENIININANFAT ANUENANTANINTANLNTIRGNE LASHARNNENISNT
SUUINNENS L%ENE]Z@]Q&JLLQ::W]TN'E’]Q

TuAanA 3 mIssUHamMIaNziis T mTieTzianuud s nunngm
LUL3agn (MANOVA with repeated measures) Lﬁamaauawﬁgmmuﬁﬁﬂ
2. msﬁnmmsé’ammmiﬁ’mmﬂuﬁwaoﬁfﬂL‘%ﬂuﬁiﬁ%’uﬂwsﬁ'@miﬁmﬁmu
EIMA I@Uﬁgﬁwgﬁa@ﬁaUéﬁiLﬂ@msﬁwmmﬂuﬁwaaﬁm’%ﬂm‘hmu 2 % lagrinIsana
LLaza@u”uﬁﬂﬁLﬁmTaHaL%aqmmwms’mL&’%Nmia;ﬂammLLazaﬁﬂ‘mﬂwa

¥

5. 40011 17 lwmsIazRdays

1. anANWIIN

1.1 AZUUULARE (Mean : X )

1.2 @hﬂ’sml,ﬁml,uummg’m (Standard Deviation : S
2. aﬁ&ﬁ‘lé’ﬂumsmmaanqmmwm'%'ao:ﬁa

2.1 wmfmerinureandadTzninetaseunuladszasdnaTon; (10C) vad
LULNARELIAANNRINITONIIRINA18TUINIINGNAEAT LULNARALIAAINNRINIT
mamsﬁ@amaﬁm@;m Lmammam”waé’qu%irmnﬁﬁﬂu L’%'aaamamm:mﬁom@
URZLUURINANIYN D wnN

2.2 WMIAIANNEINIYLAZAISIWIATILBNVAILLUNARAUIAAMNRINIIND
ATaefatuNemeInenmEas u,uumaaui’wmmmmmmamiﬁ@amoﬁm@wa
LLuumaa‘uf@waé’wqw%@mmsﬁuu L’%iaaazmanLLazmmdmg\I@ﬂlﬁﬂmmuﬁu%gﬂma
80a

2.3 PIENANUT DI UTBILULNARO LI AN NFINITNTENE 8T U 8NN
Inenmaas memaauf@mmmmmmamsﬁ@asi'wﬁm@lwa Lmumaam”@waé'qu%{
NN L‘%aaamammzmﬁam@

24 MIaTAFaUANALAgIaTITasuuLFInamIvhwduinleyasreseu
mwmﬁmmasmiwﬁé’qm@I@ﬂ‘l‘*ﬁqmmﬁ?m@hwé’uw"’uﬂmuLﬁﬂ?ﬁ%’u (Pearson’s Product
Moment Correlation Coefficient)

25 JeanzAuuusauaNiduseds (tem Analysis) LNERIAN BN
LLuumaaui’cﬂmmmmmmamiﬁmasmﬁm@;wa LLazLLuumaam"’mNaé'wqwﬁirmmi
SH L‘%iaaa:mamazmﬂam@g Tagnssa e anl s AN ansunusseninsnzuwwLe

NZTDNLAZUHHIIN (Item-Total Correlation)
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n1333ua39% dduasuniidiamsidayauaznisldaiddnsg lasdnwn
ANUIINNINTRINGUGIBENNT 3 duldun AnummIInnIETedauemMIInmmant

a ] et ﬁf 4 {
ANNRINNITANWNIAABIITAANS ULATNAFNYNTNINTTN 13090LABNLATANTINING N
ldsumasamaieuiuuy EIMA audauiuaas af (gIua Giniud. 2553: 161-162)

& A @ & v .
PUADUN 1 NNINARDUVDANAILLBIAW (Test of Assumptions)
1. MInagaUTaanadtiiasdn (Test of Assumptions) Va3aULLTUTIN
WA (Mutivariate Analysis of Variance : MANOVA) Aath
@ & v A (% .. .

1.1 TaanadidadawneInuNIILanLasadlsesInsg (Distribution) N3
Aanzidudinna s Urzrnsdasiinsuanuasuuudn@nansdiuys (Multivariate Normal
Distribution)

1.2 ToanaadadduNeINUANNFTUNKS (Correlation) ABANNTNNHS
LLEBATITERI90ULTAN (Linearity) MITunULTILEUNY (Multicollinearity) uazanaidu

%ﬁdlﬁm (Singularity)

1.3 @NuUIUTU (Variance) anatdulanwusuadiuasnands any
kiU vadlsea1ns (Homogeneity of Variance Covariance Matrices)
TUAAWA 2 MINARDUFUNATIN

. mﬁmm:ﬁﬁaga@ﬁU%"ﬁ'mﬁmﬁ:ﬁﬂ’smLLﬂiﬂiauanmLmuf@%ﬁ
(Mutivariate Analysis of Variance : MANOVA)

2. NAFBUANNENITANITFIIAIFLIENINLIAFAT AINNRINITD
mamiﬁ@amaﬁm@;wa LLazwaz%'um%irmmiL%'ﬂu L’%iaaa:@aml,axmswmq Alasuny
ﬁ]”@ﬂ'm’%'yujl,l,uu EIMA oﬁ’aumﬁmﬂzﬁmmuﬂsﬂﬁuwmmuum”wgw (MANOVA with
repeated measures) I@Uﬁwmﬁmﬁ:ﬁ@waﬁaumsmaaa RAINITNARDY URZIZHZAANN
dwﬁmmmeemﬁ]’mmuumaaﬂgimﬁashm%a"l,&i lagRa1saandadanagauiaw
(Multivariate F-Statistic) Wazha&1AYVaILULNATDY (P-value) &A1 Iaas Laniian N\)
Wiks' lambda udnafianlinaseusuddyvaiuuunasey

3. mﬁmm:ﬁmﬂlumjmﬁimﬂ?muLﬁuugdﬂuu@ia:ﬂEjumﬂmi‘n@aau
NOULIBY RRILILH LAZIZUEAAANY I@ﬂsl"ﬁaﬁﬁ’?mswzzﬁmmLLﬂsﬂimw*ﬁqgmLmuf@%w
(MANOVAwith repeated measures)

4. TFNLARTBINANIINAROLNAWSY NEIS U ULazITzAAANVDINGY

@T’Jazmma‘i'ﬂﬁﬁmﬁw@w‘”@ummﬂum‘smaauLL@ia:ﬂ{ﬁ
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5. FNIWLERLIAIN U THUIN LA ULANAINTDIASLUUAIMURINIID
lunsasediaturanesineagas ANUEINNTANWINIAADENITIAGHA LRSHARNTND
NIMAILWINLEAT L’%'aaamaml,a:mswﬁwg

6. miagﬂwamﬁl,mﬂ:ﬁ@i”’sﬂ?ﬁmfiLmﬂzﬁmﬁuLLﬂiﬂiauwn@mLmu

1957 (MANOVA with repeated measures) tNBNARDUFNNAFINITUITY



NN 4

U

NAaNIIILATIZH aya

m‘ﬁ%’m%aaNamﬁ”@ﬂ'ﬁﬁﬂuju,uu EIMA Nii6an1nuaIu13nlun1Iaiediasuny
a =) 1 Qs Qf 4
NMIANLIFIRAT ANWENNNITONINIAABENTIAGHS WRZNARNNINIINISITUITad0sAaY
wazaINmMguasiniTsuTwiToNAN DN 3 nmTllenzidayadingraaad

a 6

Tanwoiil lzlun1senzddaya

>

LN muwmjm‘ﬁasm

X N ﬂzLLuumﬁwaa;ﬁ&fl,%'wslumj:mbaa;J'N (Mean)

S Wi @hm’mLﬁﬂoLuummgmmﬂﬂmuumﬁylumjm‘"’aaﬂ"m
(Standard Deviation)

A WK Anaianareuuanla1vadlansd (WiksLambda)

F Unn  AIRDGNIILINLIILUULAW (F-Distribution)

p-value UNK  ITAURYRIAYVOININARAL

o a ¢ YV

m‘m’nauaNan'l‘s')m‘s’lz‘mlay‘a

;ﬁaﬁ'ﬂﬁoﬁﬁLﬁumﬁmﬁzﬁ‘*ﬁagaLLﬁavLﬁﬁﬁLaua@méﬂﬁuﬁaﬁ

1. NAMTILATIZRANUFINID U’ FUIUNININGIANFAT AIUEINIID

a 1 = Qg 4 = Q:!:
mamsmamaﬁmqwa LLa:NaauqmmamsﬁwﬁadamazJLLazmswmqmamm?wmu
NraNAnwAdn 3 ﬁ"L@T%’umiﬁ‘i'@miL%‘ijmu EIMA

=4 o =) L a 5 L =4 dl dl s s
2. WANIANEHINIYNN W UANTaIRNIS s uTWITONAN BTN 3 N1aTUNITIANT

L%‘qul,m‘u EIMA

a ¢ v
Nﬂﬂ'\i')tﬂ‘i'\g‘lﬁﬂaﬂa

@auil 1 HAN1IIAIIHANNEINNTAIRANTES IR UNENINENFEAT
ANMNEINITANWNTANDEWHLAANA u.azNaﬁmqwémamsﬁﬂwﬁ%'mamamtaz
Gl’li’l\‘lﬁﬂ@!?l&dﬁﬂt%ﬂ%?ﬁbﬁﬁﬂuﬁﬂ]ﬂ"lﬂﬁ 3 ﬁlﬁ'%’nmiﬁ'ﬂmsﬁﬂuﬁu,nu EIMA

U
MINasauTannadliiadn (Test of Assumptions)
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mnazeudaanadidasduesmyianzianuulsliunigm (Multivariate
U @ U L= ¥ L= ﬁf 1 U
analysis of variance, MANOVA) 33t léta e 6adt (n39nd fjfidan. 2551: 7-9)

1.1 MINARALANUYNNBVBILNUNINTANNULTUTIUTIN Q901319 9

@137149 9 ﬂ?i‘ﬂ@]&a‘l_l@hLLﬂi@]’l&lﬂ’nNaﬂwﬂiﬂluﬂ’ﬁﬁ%ﬁdﬁﬁaﬁﬂﬂﬂﬂﬂﬂaﬂﬂ’lﬂﬂﬁ@]g
a 1 o Qf d
mmmmmmamimamaﬁmqwa LLﬂzNﬂﬁmﬂﬂ‘ﬁ‘ﬂ’]ﬁﬂ’]ﬂ%ﬂ%ﬁﬂ{iﬂz@la&lLLﬂZ@ni%‘iﬁ’]@!

Box's Test of Equality of Covariance Matrices

Box's M 9.959
F 1.482
Df, 12
Df, 18168.923
Sig. 180

ANAITN 9 AT HNTAATIERANULYINAUVBILUNINTANNLUTUIIUTIN Box's Test
of Equality of Covariance Matrices WU fN&A@ F LYNAL 1.482 uazen Sig. WAy .180 49
A1 Sig> .05 WRAIIN N1TNAFBLAILUIANN ABANNRINITD IUANTRI19EN8TLNIENN
INFRAS mmmmmmomsﬁ@aﬂ'wﬁmqwa u,a:maé’quﬁ%amsﬁwﬁmamamLa:

1719519 danuvinuasanindanuudsinuimedudiuddgyneaia

1.2 WaANAILIaIAWALINUAMURTUN BT IZRINIGILUTANN AI81319 10

$13739 10 NIING aaummé’uw”uﬁ@ﬁ LLl]i@]']Nﬂ’l’]&lﬁ’]&l’ﬁﬂluﬂﬂiﬁ%’]\‘]ﬂoﬁ aduNENIY

a a ] e Qg {
’J‘YIEJ’WI’IEW]?{ ﬂ’J’]&J&WN’]iﬂ‘ﬂ’Nﬂ’]iﬂ@ﬂEl’]\‘]ﬁl,‘ﬂ@lwﬂ LLE‘]ZNﬁﬁ&lf}ﬂﬁﬂ’]ﬂﬂ’]ﬂ%ﬂ%ﬁﬂdﬂz@m\l

LLﬂz(ﬂ’]i’N‘ﬁ’]@q]
Bartlett’s Test of Sphericity
Likelihood Ratio .001
Approx. Ch-Square 13.664

Df 5
Sig .001
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MANT 10 MIAATNEAANUFUABTITAINAUYTANUANNFINTOLUANT
gI9da5UNEN9INeNEas mmmmmmamsﬁmsmﬁl,m;wal,l,a:waé'qu%irmms
L%EJ%L%IQGEIWIa&lLLa::@]’ﬁ’mﬁ'](ﬂ 284 Bartlett's Test of Sphericity WUI16A1&0IA Approx. Ch-
Square WM 13.664 WazA Sig WAL .001 996 Sig .001 LEAIIINIINATALANNTURUE
2a3a2utsaufanNuINTalUNTEIM S UNENIIININMEaT ANURINITANIINTAN
aﬂ'wﬁmqwaLLazwaé’wqwﬁirlwﬂﬁl,%yul,‘%flaoa:@auLLa:m‘snmqﬁmwé’uﬁuﬁaﬂwﬁ
wudAuraianau osdudwllantoanasvesaiatiane

minmaauLﬁammaauauuagﬂu

2.1 iamyienzRanNaTalunIaIdetueninemaas
ANUENIANNNIAABENITAGHA Lm:maé’mwﬁimamiﬁwﬁaaamaul,l,a:ms’mﬁ’wlmaa
WS uiusouanwnin 3 ﬁ"l,@ﬁ'umﬁ@ﬂﬁl,%'mujl,l,uu EIMA laglfgasiiasziuuuaing

LLﬂsﬂiauwmmLLuufﬂsﬁw (MANOVA with repeated measures)

A71779 11 HANITALATIZTHANNRINITD FNITFI A8 TUIENIIINLIAIRAT AITUEINIID
=) 1 Qo QE‘ 4 LR
mamsﬂ@amaﬁm@;ma Lmzwaauqmmamn‘%'wﬁaaamauu,a:mﬁatﬁwl"uaoum%'uu

TuNTUNANENDN 3 ﬁvl,@i”%'un'm”@nm,%'ﬂujl,n,uu EIMA

Variables Multivariate Test
scientific explanation N\ (Wilks’ lambda) = .026
reasoning thinking F-statistic = 136.720*
science achievement p-value = .000

* a aaa R
JRYRIAYNIROANICOD .05

INAINI 11 mmmagﬂmﬁmﬂ:ﬁwamsﬁﬂmmmmmm&lummﬁ"w

=) =) =Y 1 > Qg
frasu1unNeaINeNaIRa T AMURNNNTANNNNIAABIWTLAANR UATHATNONTNIINNTTEY

A o A & o =2 A AV v o a o
Liaaa:@awLLa:miﬂam@gmmummwmuﬁﬂmﬂmﬁw 3 Mmumn@mnmuguuu EIMA
PNMITNNTHINANITNAFAUILALU Multivariate Test WUINATLUWLARLVDINIINAFALNDW
LSU% NMTNARAURRILITUU LLa::msVl@1aam:slzﬁ@@nuﬁiﬁ%’unwsﬁ@msﬁ‘ﬂufuuu EIMA
wanaanwagdndaynesianszan .05 (/\ = 026, Multivariate F-statistic = 136.720,

p-value = .000 <.01) dadwllawauudzgiu
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@139 12 HAMTAATIZRANV LU TUTIUBULLIAET (Repeated measures) UBIANNEINTA LN

o
o o =

NMIRINANATUNENIIINENENENT VaIRNLSTIUTUNTLNANEIN 3 ﬁ"l@ﬁ'umsé'@msﬁsmj
LUy EIMA

AMNEINITD IHNITEI19 FIAINIINAFDY 3 AFI
AND3UIENIINYIAIEAT NadoU NasaU NAdDU
nNowLI% WAL STUZANAN
ALade (X ) 10.85 19.65 23.04
AndoIuuNIaIzIn (S) 2.51 2.25 1.90
Greenhouse-Geisser F-statistic = 721.180* p-value = .000

NNATN 12 FnInanamTlaTzEanumanInlunmaideiuy
a 6 o A < o = A o &
NINLFNEAIVRINIILBTUNTNAN DTN 3 A9t
1. MAMIRNITNAUBBLRRIANNFINTD IUNTEIT B TU18N
a & F a o a v A < o 2 A A ve
INNFEATURININARELADWLIUBUAZHAILTIUVDINNLS B UTUAITIN AN DN 3 NlAsUNT
amaseuiiuy EIMA - wadsingiinSeutudsoudnmida 3 danusmansalunisaing
faBUNENINgImsaILandnwaglRp SN IIRRANIEaD .05
2. MNNAMINATOUANUARINT LATURINARD (Posttest) lagNITaMI N
{ Qs & 1 Q 1 L o Q aAa { L
NAAZWUULARETDINIINAFOURAINIINARDY TILANANINUDEIAUURIAYNIRAANIZA .05
(Assumed F-statistic = 721.180* p-value = .000) WaNINTUNAZUUBLARLVINITNAROLN
3 A31 WU waamIldiuFmanasngualatadszauanusunsalunisaiediaiinoms

IneNaEaIa ;jszwm 10.85-23.04 AL
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13713 13 @]’liqﬁﬂﬁi"il,ﬂiﬁz‘ﬁl,ﬂ%ﬂﬂLﬁﬂﬂi’]ﬂ@jmaﬂﬂ’l’m mmmlumsa%aﬁwa%msJ‘ma

INLEIRAT

AMNAINITO L

NI WADDUIENINYIANEAT

AMNAINITO I

N3EIWADDUIENINYIENEAS

nadoaL nadaLl nadaL
nanL3aw BRI 2 ULAAAN
(X =1085) | (X =19.65) | (X =23.04)
nagaUfow3sn ( X = 10.85) - 8.80 1219
- 3.39*

NARALRAILIBY ( X = 19.65)

NARDUIZHLAAAN ( X = 23.04)

* JUpFAAYNIRDANIZA .05

AN 13 Ll Iaunau Elf]'?l aammmmmlumsa%’wﬁﬂa%m g1y

Anmnenaainudl Nnguandnuadiitbimayesidlasinoszdoaaid

nagaunawlIzun (Pretest) N NagaLRadIa% (Posttest) UANULANG1INT

L™

pdIARpEIATINIIRDANIZAY .05

nagaunawIuw (Pretest) NU Nagauvzz@aan (Follow up) Jaa1u

uANGNINUB LR EIA YN ANIZAL .05

NARAURAILIBY (Posttest) NU NaFaUIzazGaa1y (Follow up) danu

WANEINUAL TR EIATINIFDANIZAY .05
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NN LL&@GWv@Nu’lﬂ"Iiﬂ’J’mﬁ?%J’]iﬂI%ﬂ"liﬁ%”lx‘]ﬁ? aBUNEMIINGNAIRAT VOIBNLILUTH

WruuAndn 3 ﬁ"l@T%’umsﬁ'@ﬂﬁﬁijmu EIMA

Y AMNAINITD L UNITAENAIDBLNENIINEAIRS
25
23.04 X 729L2a0
20
19.65 Y azununasgoy

15
/ == mruaun9nlunsaiismaiuienig
anenmng
10.85

10

0 A o9 .

rauFen naaFen szazdannmu

MWUIENaY 11 NIIWLEINAWINITANNEINIID MNITFIIF18 TUIENI9INENANEaT VDI
HNSOUWTUNTLNAN DN 3 ﬁ"[ﬁ%’umi{f@miﬁ'wfl,l,uu EIMA
mﬂﬂiwla;ﬂ"l,@ﬁwmﬁmm:ﬁw"’@ummsmw11mmsnlumsa%ﬁoﬁ'}a%mmma
a & v A & o = A AN v o a ') Ao X
INLANFENT VAN T WNTUNANENIN 3 Mmumswmnmuguuu EIMA a3t
1. MAINTHINIINAZUUBLARYAIMNRINITO LUNITFIIIA1aT U 8NIS
ANLNENFAIVDININAFAUADWLTUY HAILTUY LASITULAAAINVINNSIUWTUNTENAN BTN
Al v o a o 0 o A & o = A a
3 ﬂ"l,mumimmnmugl,mu EIMA watl51ng)31 wniseutuwasenansnidn 3 4anusaunsn
luﬂﬂsa%wﬁwaﬁmﬂmﬁﬂmﬂ’m@%ﬂaamsmaawé’aL%'yuﬁmuuugaﬂd']ﬁam%'ﬂu LRZIZEY
AaeuganimasiToulaziawion edludnyneaianzay o5
AIBWAINHANITILATIZHLAZNNTRNANTINIINNL AL LWL AR UNINAUNITNARD
RRINTINARDY LASIZHLAAAINITIY 3 AT a‘gﬂ"l,@i”dw ﬁé’dﬁnﬂﬁﬁfﬂL%'ﬂuvlﬁ{unﬁ'ﬂ”@ﬂmﬁ'ﬂuj
v o =) =) J
LUU EIMA ﬁﬂzLmuﬂ’nwmmmslumsaswmaﬁmﬂmcmqmmamﬁgwumﬂmsmaau
YAIBNSIUTUNTENANEITN 3 ANNIINITD IMTFTHNAIATUIINIINGIEENT WU
A o A & o =< A
1. AZULBWARLNAWNIINARSY (Pretest) 2893 uTUNTONANENDIN 3
WiINALU 10.85
2. AZULBWARINRAINITNARNDY (Posttest) VaIbniIauswlsauanw 1IN 3
WiINALU 19.65
A a o o & o = P
3. AZULWULARIZHZAAAY (Follow up) TadhniIauTuhisauAnwndn 3
WINALU 23.04



=

4. AZLWLARLANNNTNARDURAININANDIVDINNLTUTUNTLNAN TN

(%

£ o a A ,&’ g 1 1 a o
ﬁm']ummmlumsmwmaﬁmmma’mmmam‘gwumwnaumsmaaa adlnudIAw
NIRDANIZAU .05

5. AZLUWIRAIINNNIINARALIATLLEAAAINVAINNLIUTUNTINANBTN 3

v o a a &/ 1 1 L
ﬁmwmmmiumiaswmaﬁm El‘ﬂ’]x‘]’.]‘ﬂi]’]?l’]ﬁ@]ifgx‘i"ﬂ%ﬂ']"lﬂ AUNIINA[DI LRSHRINTT

€

o a

Na80IDd NARLFAYNIFDANIZA .05

Ce

a 6

AIBUANNAIINNITIAIIERLAZLTENAUNITNINTINIINNUAZ UL AR VDI
qu/ 3 =1 U = dl Q s QU s > = v
NINARDUNS 3 AT aaawmsna;ﬂ"tmw mwaa‘nuﬂLmuvl,mumiﬁ]@ﬂ'mssjuguuu EIMA
A2 BALSUUTWATUNANHITN 3 TWAHINITANFIINITD IBNITRINIA18T L8N

a 6 A’
N mmamgamu

@139 14 ANTHHANITIATIERANULLTUTIBULLLIATYT  (Repeated measures) V83
mmmmmmamsﬁ@aﬂ'wﬁmq}wa YAIBNLSIWTUUTUNANETN 3 N1ATUNIIIANIT

L%‘quuuu EIMA

ANNFEINITOANY 2LIRINIINATIU 3 AFI
N1IAABLWALAGNA nagay nasay nagau
nawLIg® WAILIL STUTAAMN
Aade (X)) 8.91 13.34 14.97
ﬂ'nﬁmmummgm (S) 1.91 1.68 1.38
Greenhouse-Geisser F-statistic = 294.928* p-value = .000

* InpdAn I anIzay .05

NNATN 14 WIAFTURANTIATEEANNEIINTANIINIARaLaE]
WmaNaATsINISEUTUWAITENANINDN 3 a9ik
1. 1INNIRNITINAZUBILAREANNENNIANNN AN E N INANAEINTS
: a o A o a < @ 2 d' A v o = @
nagauiawIouLaznatTousasiniSeuTudsandnsdn 3 Aldsundanaiouiuy
EIMA nadsingininSeusudsoandnmnii 3 danusunsanminsaaadnadingnauandis

AuagINRBEATYNIRIANIZAL .05
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2. PINHAMINAFALMBRSINTATLFIMARS (Posttest) lagRa13asann
NAAZUUWLARLTBININARELRIINTINAREY FIuandsnuatsfituidyneafafszau
001 (Assumed  F-statistic = 721.180* p-value = .000) 1{aReN5aNAZLWMARITEINTT
NAFOUNI 3 A9 WUIN %é’ami"lﬁ{uﬁlomaaaﬂg;mﬁashaﬁiz@ﬁm’s’ma’lmmmoﬂwﬁ@

asmﬁm@;magjiz%dw 8.91-14.97 AL

13139 15 @]Wi’lx‘lﬂﬁiami’]tﬁlﬂ%‘ﬂﬂLﬁﬂ‘l_li’l Uﬁ‘ﬂ@ﬂﬂ’)’mﬁ’l&l’ﬁﬂﬂ’]\‘]ﬂ’ﬁa@aﬂﬁx‘lﬁL‘H@lNﬂ

AMNFEINITANWNITAADLNIN AMNFEINITAN msaﬂasi'mﬁmqwa

LRAHA Nnagay nagay Nnagay
nNawlIgn BAILIYH STULAAAN
(X =891) | (X=13.34) (X = 14.97)
NaFURBWSH (X = 8.91) y 455 6.06
NAROUNEITH ( X = 13.34) " 1.63°
NAROUTZLRAMIY (X = 14.97) -

INENIN 15 LﬁaLaﬁ'yuLﬁﬂm’lﬁ@;madmmmmmmamsﬁ@azhaﬁmqwa

WU Nguandnuadnilisdaynaialosinoazidoads

nagaunawlIuw (Pretest) N NagauRadl ek (Posttest) UANULANG1INT

pENARURATYNIIRDANIZAU .05

nagaunawlIun (Pretest) NU NagauIzz@aa1a (Follow up) IAMULANG

AuagIRRBEAYNIIRRANIZAY .05
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