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ABSTRACT

This research aims 1) to test the effectiveness of the 5E inquiry learning
with metacognitive strategies on the conceptual science of electricity. 2) to test the
effectiveness of the 5 E inquiry learning with metacognitive strategies on
metacognition. The study students participants were 58 persons divided into 29
persons for experimental group and 2 9 persons for the control group. The
experimental group conducted 5E learning combine with the Metacognitive Strategies
and Control group conducted the normal learning. Both groups of students took the
electrical science conceptual test and the metacognition test before and after class.
The statistical test scores were analyzed including mean and standard deviation, and
Two-way ANOVA. The statistical significance was set at the .05 level. The results
showed that the experimental group had higher Metacognition than the control

group. However the scientific concept of electrical was not different from the control

group.
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puosaudSuUmSsuraenIuIvUnSeu voninddadunisussdunsnasuresd Sou
iﬁﬁ’mumL{]mmaﬂﬁﬁauifuaz%%msﬁwLﬁumué?qmiﬁu awsamaalddwaiiinty
TnalRssiuAmeunionuduaianntesiiiels

ulusiatanerdrans nuneda AnuAnsiveen anudnlafefunlusied
Inenemaniedlninszua

waeanidu ineis nsTuiuazidilanssuiunsAnuaznisandulavenuies
Feusznaulude 3 funeu fie

1) N13319uKU (Planning) U883 N15319MHUNITISEUIVRIAULEY IngriTeu

v i

aunsasuilainaesesdiseseslsindunisteuiisemils 9

U

2) MINTIVEBY (Monitoring) MaNEfis N1IATIVABUNTFUIUNMTLTUUTVDINULDN
anunsasusldinszuiuseuiilinunulillenmadululivield awnsomnads nsisews

TumsBeusisomila o 1a

o

3) M3UsELlY (Evaluating) nanefis MIUseliiunisiseusveInues a1unsasus

Y

lemanisiSeuiniinvuindinnugnieaansauieds
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yldFnyionansuazanuideiifedednedvdassd
2.1 Wluiminenans

2.1.1 Ussnnvasluvieiinemans

2.1.2 myinuluvirtiing mans

2.1.3 msalwiminermans
2.2 wenaenildu

2.2.1 AnuvngveunInenidy

2.2.2 pausenauvatunIneniity

2.2.3 uwimsinwaneniduy

2.2.4 mydansieudifleviannmmeaonidu
2.3 wiAnmauansARIan

2.3.1 MIINSITEUNMIAR UG W) ABUanSARIa

2.3.2 msihwguireuansaiiantuldlunisianisiseunisaeuivenmans
2.4 MIINTEYUSHUUFULENE

2.4.1 ANUINENITIANTSISBUIWUUAULEE

2.4.2 UsELanveensiseushuuauEIe

2.4.3 AaudnualzdAYYeINTsISBuiLUUAULEE 5 Usenns

2.4.4 Fuppunisdanisieusiu 56

2.4.5 unumvaajuaztnSeulunsaeuluuiuLEzmANg
2.5 M3INSSEUSHUUAULEIEMIANS 5E Sauiunaisiuminenity

2.6 NTOULUIANNITINY
2.1 ulunAdinedans
1Tuyiril (Concept) A51AAWNILIA1NATIT conceptus W3 concipere (AUT5M

Yunled, 2558) Fawdaauvngluntwivelavainuaiefie “uluimd” “uluu@” “daiy”

“@UANTIVEEN” wazuulfn Tunuddedldarinuludimiunuaiin Concept WWunmues
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ANAR wazauilandnvesyarailiannisdunauarssaunisallaensavesynna

' ' '
a a =

a = = v 1 _a a &4 A o X Y ¢
Nﬁl@ﬁﬂiﬂaﬂ‘wuﬂ ‘?N‘qﬂﬂamﬁmaﬂuwﬂumaa\ﬂﬂawmwm\mu muagﬂuﬂizaumimmamﬂﬂa

=D

o @

u uaviheudnvasvesdmiwdenleadidulssaunisal asusiuduiunda lisdin

q

ee

ANUAIUAIEAULDY AUN50TbUNUTELANAUANAN Y TiAruala (1030 dndgnm,

q

§ @

2556; ausimil yunlad, 2558; Tan nosysy, 2542; Wasden fafing, 2559) ulusietiily

fugIuUeInUAnLYYY Weosnuluimlzislunisianginme wazaunsawidemi

o

wltyagle (@519 1nsena, 2559) nsdanisiieunisasuiie S euinuluiing szdwa

WSeudnnsiseuivemueseteissidouwuuwny liduay wWilade
wlusiAdinenmans (Scientific concept) darunuieliunndisainuluiay

vl (fau neaygy, 2542) Wunlwimindn anudilaneiuiddedmiedeaduvssu

'3

n3auNU555Y agelsAmuuTuiaInemansTudunluiadnlaainnisdana Jwasien

Foiaasmazanisadinluiadiivainuarsundeulesivuszaunisalvesyanatiu

- v '

Tngaziudeyaludslsunanielilddoyaiigndes wiud uazsrumuludoagy Adain

u

anunselddydnwallunisdeariunune wu waadurdundwanlnii drdledonas

nanewdule Wudu Tunsfnwnluiaindnemansazdieligisoudlaunseunngady

¥
a =< A

Seudzaesanudlanluirunidnetmansiasaiulne A1 dadanugIun1dinuwas

e eXe

wusssududiutios (Waullen fading, 2559; susty Rileans, 2559)

o)

asuluvimiinemans Wuanudilandn wuirudn AUARTIVEATES

yaraniineddle 9 viesedlaFemis liunannisdune Tinsiendeya wadldnudnuue

3

o
o v

yosdsunndenlosiusyaunisaluazalurimidy o Wadeiu thunasusvgendumaid
anuvsenmluanesvainues uazannsadunsenunguld Jdunsaowdieligizeuld

fulwiminanermansazdrelvgiseudlaunSsulasianunsgandunsiseuidy

2.1.1 UsztanaasuluiAdInenAans
nsnunUsEInve s luiAtInemansamsaILunlaianvaie
UszLnnduogfuinamifildlunissiuun (Rommey, 1986; Lason, 2000) ékisUszianvos
uluimiinemansoandu 5 Ussinnde
2.1.1.1 ulusimdli@esnsuususeinn (Classification concepts) 1urasune
AnianTR dnwaizdamvesdeing q ehlulflunsusseneing
2.1.1.2 uluviAtlideaudunus (Correlation concepts) AnAuduRUS

senngdenng o Adudemiaasauazifendesiu Wy veavaidielinuseuazvened
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2.1.1.3 uluvimil3angud (Theoretical concepts) iusluiimifiasunedia
Andnwurvesdla 9 wufwnudumauazsa dslailfnannisdunslagnss udldunein
LuaRa néngrunarnquifiatvayuanudiladfieirluldlunisiuieniensnnsal
wusgnoudusunaifvundniignvessin Uszneudelusneu danseuuasdidnnsen
Dusiu

2.1.1.4 uluvimiiaaenunsn (intermediate concept) 1unlusiamifilyl
anansadunalalaenssusianansasusla

2.1.1.5 uluvirtihdeussens (Descriptive concept) Wunluriifidaunnle
lnens9NUsINgN15al @nunisal v3eing

nNsAnwIUsEIANvesluiAiInemansiide wusdssinnuluviad
mainrmanfiiteiluiauuuiauludiaindngimansidu 2 Ussian Ao 1) uluviad
Bangui (Theoretical concepts) Ao uluimianudilafioSureiausingnisal dag
n3odesne 9 3nndngu wuIRALaznquindnvesinineimaniildfuniseeuiuly
Pamils Feannsodsunlaslsifleunfaviendngiulvnaivayy 2) ulusied
Faruduius (Correlation concepts) Wunluiimifinanafsnuduiuiiiaonndoaiu
\DALATHA

2.1.2 M3IpulwiiAdNIINgIAEns

nsfaulusiminiadinermanfidunsiadioszsifiuaudlanluving
rouuazvdniouvesiFeu eliiaeunsiuimluvimlfuvesifou uazllunisiauny
nsyuLNsaRusialy

aussn yuwlad (2558) nanvinnisiauluviainainermansidunisin
naAnIsdanmslyyirvesFeulasinluseauaiudn anudile waznisualulys
mseenuuuasesiondudddyesimildunsinuluiminisivenmansuazasdosinli
5IMugAUTEAsATIFeants lunisAnuiniseenuuuiiesietanuituuuauluiag
MAneImansivalesuLuy Wunsinmedsmsdunival msialaelduuunegeu

mstaseisnisdunvallaglduuudunival (nterview) lWun1snsiadey
ANNARYRIKISEUNS N LAS UL wazauAaNiudissulaglvgiSeunauAauiIY
AMe1veInwes Tun1sduntvalensdunivalilunguess 9 lurasddrvauuinauivly

v < o [ 3 P2 a = | 1% v
Juliiey aune (2560) nanvintunisdunivalagladeyaidedn wdenadedddiiaiuiy

fanugeenntunsinseideys
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MTIRMELUUNAGBULUULEBNABU (multiple choice question 5o MCQ)
Huuuuneaeuiisinuagldiuegaunivars Tasimundudeudlodoidoresuuudunivel
(Turiigy AN, 2560) wamaauLLUULﬁaﬂmaummmﬁﬁ?umﬁmaaﬁﬁauuwaawﬁm
enmeuannintstuudnvesSeuldognn s wanzdmiumsssidiudunysads
w38A9133 (cognitive domain) vesiiieu awnsaldinduinisewdudiuuuinld azaon
wazdwsonisiudoya ualdaunsaszywmenalunisdeninauld (Singh & Rosengrant,
2003)

Singh and Rosengrant (2003) léamnuuunaaeuiuuindeniioUseidu
anudlauadndemdnuuaginuuiuveninSoy senuwuulasadmnsaunuidoasy
(Test blueprint) Snvauinvenienidemdmuualuuniu uasasuUUNAREUNLLLIA
U84 Bloom’s Usenaumie AVINRNIEAU N15AAN waznsuszendldanuiluaniunisal
F4 9)

uenanidailuuunadeunuuiiden wuunadeunuuitaduausuden
(Three - tier diagnostic test) Caleon and Subramaniam (2010) laWmUILUUNAZDULUU
advarududenfieUszifiunaninudilaitesnduvesindoussdulisen eanuuu
Inefid1ulsznaurasAInIuaINaIune

mawdnd 1 Jdumoudwunnineimansisesniulsenaudie 4
Aaden

Aoudnd 2 Wudoudavepa Wuvaaiidenneudasludiu 1

mamdnd 3 Wumaiiensiaaeuanuiulalunisidenneuriany

pualaeissauauiula 6 sEAu Ae 1 = A1ean 2 = Asudnsbiidula 3 = lddule

g
%

V
4 = fla 5 = Aswtnaiula uag 6 = dulauniign

@mé’fﬂwmwaa LWUUTIAABULUULEBNABY

'
A N %

1) Wuedesilefidudeon 3-5 duden Tgihuvunaasuidendineuiign
RTHNGR RN

2) M ianasuanuiidundn awnsaianaldvaieszauauvdnesugy
Ao AuTT AT MIUsEENd NMFIATIER N1sFURTIEI wasn1sUssdluviseRnue

3) finnunsadailon warasouaquilomléA

4) fanudstegs anunsansivaeulvinzuuulimiouiu ulingusediu

YU

5) ausadanaaeuladie Tiugiseudnnuunnld
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sziuldnmsiauluimimaanemansiunsiannudile msinsien
n15AAu wagnsinluld veallevnluuniSeuiu q FaiBnsiavaieguuuuduegiuiilon
yaUsrasd veulwavesilonivesnisinluudazass lun1sasrsuunaaouadIsiIvug

Tguszasdinisin naudmuneisenisin vauwavestienlunisialidaiau lun1sidy

v oy
=

asatlladanldnuunaasulunisiawasldmsasiatnuuuusie 5 dadansasluiinssua

° v o Y = a A a4 A 13 Y
FANMSUUNLTYUTUNTIUANEIUN 5 ﬂ’]iaaﬂLLUULﬁiaﬂll97\]3@iaUﬂqmaﬂﬂﬂﬁ%ﬂaUm@ﬂNIumﬂu

a

maInermansngideliutsussianesnidu 2 uudade wluriaiidmguiuazulusied
A PR Y
2.1.3 nswalwiadnIngIAEns
ulwirinaiviemans Scentific concepts Wusngmuvesmsasnsnaug
arndilalunsGouinemand lnegiFouazizuainnsdaunn and uaziinsesiawing o 7
Aetu Wenlssfudszaunisalifuuararunsovsvanisnmdnuarreds q du iiield

Tunsduwunderng 9 d maseuiieliia

' ' 1%
a 1 a A

uluvirid gl Souseusludaing o Mierdesldedesings datu

[
=

n1sdanisiseudiielidiseulinudlaneulumituiwdudsdAyed198s wiadng

[
[ = 1%

WIRsANA (2537 dnedisly Uan nesyey, 2542) laawutuneunisSeuiineliinuluvie
Wenmansaail

1) fapulzdaeIununisSey Welvgissuiauluiimilas lnglunis

U

a va v

MunuNsssutuazdedifiseuldadeAnuwAuatuas U Uamenuedduduneuiiiasu

a wal v

wABUATEULUININTURURL T anT unsgaUseasd ssyveunnisseuliiseulasus

Y

wazd539ANNINUTINTesiSeu Tumsiwenlesseaunsalnsiteueg iy ay
2) n1sa¥eduduasduug (Guide) WidugiFeuasdieligiSouiiu

i a v A '3 % o v g X v v Ao v g o
ﬂ’J']ll@’]\'isU@ﬂa\“lL'i']LGU'E‘]lIIEJQU?S&‘Uﬂ'ﬁMLLﬁSﬁﬁ’NNIUVIﬁuﬂlﬂLﬁ']sUu Iﬂ&lgﬁauﬁ]wawﬁlwmum

a dv v so

5ITUVIR PALAULazAIINA1vediY dauedanduiusiunazdliiiutanisdouleves

Usvaun1saliiuvesdisey RnuunaaeukulIfnifseuasaulaglvigSounantoanu

Y

AIBNOANTIUNE 9 LFU NITUENLEE NITUT

3) daasulvgiseuldnuilunisaialuwimlegnegnies Inedaauasdias

Yy a

Tiauediag1sranaanuvssuluiad welitseuldansliridntnainuue sulusiel

Y
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NHINNVULDY
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[
i =% o

4) duaSuliiseoulduluiminasr@uagyiinluiadiiannuamuse

[

n1s3eus lnedudasidanddymiielidSouldndyiulymuazudladymidenues

Wwoulgauluririusng q AleanUssaunmsalinunuulusirunassulv

& a a 1% & ) = v A
UBNANNU NAUT WIUNL (2559) VLG]Lﬁuasﬂumauﬂqif\]ﬂﬂ’]ﬁLiﬂuzLW@

[

asraailuvimidad

1) FasumisnteyaifiolifiSouilnindiuun lnefasundoudoyald
2 %9 yowsnidudeyaiidiosnsaounasdoyaiivionazdesiiniunseunqu manzauisuen
fawwnAnluundou mnunSeuiianuenuazduussssuentendegraiuFesdunio
anunsalfielifisoudnlatetu yeflaeaduteyailiifstostuunFeuiy

2) fapumstusiunauniessuisnisaasaieliidouiladeusy
GNGNANG

3) fasuthiauedeyaiodrwemlufimindesnisasuluunSounas

Tayanlildegluunisou lunisdrauetudiSsudaounisunausdayaiiazynaunsy

Y Y a

Puald wdlidiseuldvuidnvazsuuasuansisvesioya

Y

Yy a

4) WgiSeuvenauautfianizaealuriml Tuduneuiiluiunligseu

Y

TanaaaunluriALYDIAULD

5 Wiiseuasvuazlia1dninniu Je1198uuIAnAI1818In30

£ s

fanwalmenuLes

6) faounazfiFouldeAusediniuianseurunisildundanlusiel
Tuunisey

agUdumeuntsiaunsluminisingrmanstnafu fasuninzuain

N13IUHUBLUNTIUNULABUAITAIMUARAUTEAIANTISISEY kad1TI9ANNINUT IS

Y a

= vy = Y g vy a & = o w
3 EJ‘LJL‘WEJGLVIQLﬁ&JummmL"Uaﬂmmmﬂﬂamﬂmmzau SULL‘U%IV]QLﬁEJULWUﬂQ‘i!ﬂﬁ’]ﬂQJGU@ﬂ

B
A9tls WeleulesUsyaunisalinukazUsyaunsaliviwaras 1 aulunAlaenuwee 91nuuls

a

Sounaaeulluirlvew e lalaen1suenies MseuenAManYMEadding

e eXle

goumsatvayulvigisouldniwegsgnies uaglidiseudssauiulywniiialigiseulald

e
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2.2 umAaniivu (Metacognition)

o '
[ =

wanaendduduanuindugefinruaunszuiunisanlunisiseud lagiald
ANIVILNETBILANADNTITY ABNSAAIRERUANLAR (thinking about thinking) (Martinez, 2006;
wan 9asel, 2556) rouaziiniglidini1 “Metacognition” Insldfduiuansdennamuned
Tnameeiude Metamemory, Metacomponent, Executive Control Lai¢ Executive Process
founnends Flawell iuiindwnisauwsniisuldednin Metacognition dslulnelddeisen
wenaendfudiasiuld Wy n1seduiu, eAdyyn, nsnsenininsianauies way
winaenddu (waun a3, 2556) lumsrunulaznsesuaReuLmAonidufioduns

1

Waunddgegmils Wesanwareniduiunumddgysenisseuidieligisousus
BnsBeuineddadmia Pgligiseuinisnunulunisyhauildsuuesunung asdey
anudlalunuediffonuuaznisuseliunues wethlugainudniavesnu (Martinez,

2006; WYaw1 asmil, 2556)

2.2.1 anuvanguananidu

winAendifu (Metacognition) Aensiiyaraanansnsuifanssuiunisin
wazaszniniteauaiunsavesaues Suilaimuesidwiesls 138n1seeels wazay
Fenldnaislalunisiauiielfuszauanudisa (Schraw et al, 2012; firun uwundl,
2544; iy 1y, 2508) wadildegluguvesnnud amnudlaifeiudsiiidsdidunis
viodsimaaSeus uazlinruianudilasinandnnismuaunszuiunisin msviees
aulaeldonldnaldd enLUUNTENIIENITLATYRIE1ANIZEN @I1UITONTIVAOUNAID
wiathuld wazvenldduveladsondannaiBtu (Hogan et al,2015; Wiaun a3y, 2556;
gN5N1T UL, 2551) YAAAIEABIIAMUAINITANIUNITAINURAAIY (Monitor) 15U
yosnuloslaenITNIRLNTYNNY MiuRsmutasysedunamsiauvesmuiailoyana
Ie¥umnniudaunsamevenuaziansoenludsiinuesiuilngiunsnsyimioinisves
nuteseaniligduilald aziuldinumeeniduiunsyuiunsiidssaliyananseviinily
nsguuNsAnvemuesiliyaraiinsruIunTIuiensruIunsAnes L dutuney
demaliauiiviiuszaunadnSoednegean (usius waeaud, 2544) aenndeadu dlsmyl
ynian, 2555 uaz aiggglly wanaw, 2550 Andniinisuaiaenifufie auiuas
N3IATENTINNINITANYDIAULlAEINTEUINNITAA N1TIUKNY NITATUANLALNITATITADY

ke luanuivsenuaniaauiulaiuivinasussut e 1siusednsnm
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2.2.2 asaUsznaUvaIUNIABNTTU
UniInineinazdnnisAnuilananiivesAauseneuvosuunineniddu
finsfunarusesduszneundiedu Tun1sAnwiauaiuisosaznisiauluwainenidy
sfugesdnuiieriudieussnoummaen ity lumisedlglriewwesumeeniduie
nsasEniindAuaNsalunIsIUINTEUINNNSISEUYRIAULBWNUTIAU YR Flawell (1986)
Faflosdusznou 2 esAusznou Ao mm3luimAenildu (Metacognitive Knowledge) wag
Uszaunisailuiuminenfidu (Metacognitive Experience) FaufiazadfAusznauvas
wmpondfusnediosiussnoumeluged
2.2.2.1 anusluunaeniidy (Metacognitive Knowledge)
foaruianuidermunienfuaiufnvousasyanaiiazanly
fuldnuesiuforlsiinnuiiu uazAndatmmnelunmsitliussgrasgrdls Jaduiidama
Hon153uUsH 3 BeRUsENaU Ao yAAA (Person), 11U (Task) aznads (Strategy)
yaAa (Person) Msfiyanasuiieseduanuansaniedya
n1sisguslumsvihnuresnues wusuilahmuedinnuaisatunisseuiegluseduls

= a

Sladnnuealiizniaseuineseslasemilsldegnels sanlufisnissuifmauunneng

19

lunsiFeuivesyanaduiunmLed

[

U (Task) Ausiieriunundessuy suslateseduanueindie

Y

194971 voutgvesuTluisuilatdaymuavauasinresiu

N85 (Strategy) Am3vesyAnaTiisafunaisfmuzaniazly
Tumshauliussauimung annsavduuazidenlinaisimanzfuaaunisel daduisns
flagdelvigBeuinanuilaszuu M msasileufdiuasnsusyiiiung

< v I3 Ao & a o w
gwiulanesrUsenavvesnusluuninenddy 1uded Ay

£ [V

e a yd‘ L4 Y a = ¥ € a
MWﬂ@BQLﬁUHELiBﬂ@ 9 EL‘WUT]TE‘}Lﬂ’]‘ﬂll’]‘EJNLﬁEJ‘L«H]%@ENﬁ‘U'i’J’HﬂUL@\'IﬁJﬂ’J’]ME‘iﬂﬂUi%ﬁUﬂ’]'ﬁmLﬂll

Y u

¥
I = [ d

wnteaiiiedla Mseudessuiidniintuvsedymniselissauaueniieds uazaiuse

@onldnaidanmuaduduneulunisuidym
2.2.2.2 Uszaunsalluuminanidu (Metacognitive Experience)

[

ANUAAnIaANIAnTdden1sunUynvesyana FellnudAsy
AanisiiuauLed (Selfregulation) lunszuiunisAndaudisulyauisnisussqudmuneg
Uszaumsalluwmeenidudunsyuiums Usenausae n311auau (Planning), N15ATI9&eU

(Monitoring) kagn13Usziiiu (Evaluating)
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M3auan (Planning) {WuNs§inuesfniuuazmuuInieinge

o
g |

Mutuegals AwwdnisnnuatlinungauiinisdennisujuiRaulinuizausas

'
=

deandesiutoyaiied suilatsymuazquassavesnuaiunsaseyismsuidymuas

g
AnAziuRaTiazAnTUlY
n159339@8Y (Monitoring) Lliun1saTI9@euUNsARALIRULNLT
13l emnzaesdiutuneu augnieseditnisiiientd uaznadeniinisiy
fULDY (Self-Monitoring)
M3UsEY (Evaluating) 1Wun1susediunsnauauisnsnsiadeu
waznan1si3ouiiAntuindanugniesmnzaiiods
agUliiUszaunsalumeenddududsddlumssensiiumioay
nsUszauanudusalunsuitymasandesiuniesnt wmdand (2560) fifnuuszaunsel
TuwmaeniiduvesinFeulaedaniaFouduuviuaenuiiinGsuiiiussaunisalgetu
arannsamudlatamiindyld
2.2.3 nsian1sBeufiivewannuaaenidy

wapenddu AensfaieiumsAndunsiuiieuedosls mnfiseu

o vy a

Tasumsaeulagldnaisiumaeniitu (Metacognitive Strategy) Fenaisnliaissulanniunis

U

a '3

a3 Usenaulume 3 Tumeu Aen1snnauny Miuauny wasUssdumenuios (WL

v 6
NUB
YV a v vaa

wyzAUA, 2544; N1gyaun @ukie, 2551) wneenidududsd Ay lidiseusuiituas

U Y

anunsadentdnaislunisdnniasews Whmnglunsiauwmeenidudunisligisewdu

Y

nidmng f8asglunisiBeuduasianuaiusalunsussdivaues wnnaenitudie

Y
a [ Va2 s

SYUNTTLAUNISISIUSHN WAL ITNSEAUNISISEUSNATY (WUWWUS 1wysAUs, 2544)

Y Y 9

e e

(% a

waaenfity Wunseuunisidunumddgsediseumndiseulasu

4

msduasuwmaenituazdmalifiseuiinszuiunisinieiuauewaznuegraduszuy

a

fi3sussnuniuanuIzauvestunoukarsildluniatens Sn1sauny Bennals
fnnstifunsnasuuazdssifiunnufnvosmuies Mandwhlii3ousustemuanasones
pueslumsiioud sldimuediisnisiSoudsoiiemils 4 Ifeedls (eaming about leaming)
VoA A UNTEUIUNNTANTEIRULET (thinking about thinking) LﬁuﬁawwﬁwamuLmLﬁa
fimurnisisous fidwanesenisioudidaiou farudladomiinermans saluds
nsudlutalaegnadiuss@nsnm (@am., 2555; 5u1Al 8RNy, 2559; ARSS dely, 2562)

NndamuanisiieuesiEeundingimanismuingSeuliauanansa

AutuaInenddusiiieg Adss wele (2561) lanmutuninenddulasNauinadugns
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2.4.1 AnunINEN1TIANsREUsLUUAUIEIZINANS 5E
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2) n1sduianzmiauiwuuiidBuue (Guided inquiry) Wunisduiane

e

mnuFTansziuvesiaouas fisuaziiunuiminniu Tnedaeudugimundaymuiedan
maineean s lgseuldoonuuuiimsuaziidunsdmanaaeusenuied

3) msduazmauiLuusuile (Collaborative inquiry) iunisduiany
marwslaedSounazaeuiunumsiuiu BimunzdniudiFouiivszaunisallums
Auienzanniy

4) msduiengmauiuuuda (Open inquiry) iunsauianzauii
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AAANYAEAIAYYEINITITIUTUUVFUTIE 5 Usen)5989an)UulInsgIuIne 1mansing)

U8 (National Academy of Sciences. 2000)
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2.4.4 Junsun1sdaniaiFeuduuy 5

fupounisdanisdeuduuy se Wudupouiiiaunnanigdnsniagous
984 Robert Karplus s?'fuﬁmﬁ%umaumﬁmmiﬁaui 3 dumou Feieun vied uazane
(Bybee et al, 2006) AugiaIUIMANEGNT Biological Sciences Curriculum Study (BSCS) 4
thiguemsdanisidous 5t Humaiudureusn 2 uneu uas aam. 2560 Iiinauetunou
nsdansteuslasdraBannuieduasanedel

1) Yuadresnruaula (Engagement) Lﬂu‘i'jguLLsﬂﬁmzﬁ'uW@L%u
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3) $usBune (Explanation) mnefansnssriwienszuaumstiiotiiaue
wndnlinsyang InglvgiSeussureviotiausdeiilsnnnnsdisn uanavgua ndngiu
wagldnrwiidladie Fauuazdanuasslunsan gaeusialdmamiiietisligiFou
Lﬁ@]ﬂ’ﬂuﬁﬂLLazE)%UWEIL%G!N@‘UENWJ’]ZJ%@‘L?U
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nsiFeudmumanisSeuiiiaavis enaaeuanudilavesiou lunisussidiunaanunse
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Curriculum Study (BSCS)
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5197 2.2
unumvesise vigliazmaly (Bybee et al, 2006) AalyimuIvangns Biological Sciences
Curriculum Studly (BSCS) (s18)
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5197 2.2
unumvesise vigliazmaly (Bybee et al, 2006) AalyimuIvangns Biological Sciences
Curriculum Studly (BSCS) (s18)
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UnuUmYeIngluNIsIANI TSI UUUG U IS Tuneu InguteTuasmals (Bybee et al, 2006)

pauzsinIuIaNgns Biological Sciences Curriculum Study (BSCS)
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UNUIMYeIRFIuNISIAMTISUFUUUA U5 Tumeu Inguigluazeaiz (Bybee et al, 2006)

palgsiRIUIaNgns Biological Sciences Curriculum Study (BSCS) (sig)
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Tun15vAanssy SUTIMRLIAN NTEUIUNMIEeTInYe Joya wewiuiilymuaseuasse
V99U Wazanunsannadsiunsuileleymla

3) 4up3U1e (Explanation) L“fJu%uﬁiﬁ@ﬁwié’ﬂﬁayjaﬁiéfmimeﬁLLaz
osunerafiAnty iWoslosfuarudfinuiosd wasthiausuunlingsdns laonisesuevie
Yauedafildainnisd1sne wanavana néngiu wagldniwifiidiladne daauuay

'
o =

fanunsslunsan Tutuildasunisnseiumeianuiia WS eusansnnuaatuynaiu

=

4) Juvereaus (Elaboration) WiKiseuasuen1siseuiveInuLes Jiseua1a

Y Y
1% '

fuwnAnfieaaiadouduiifutuidalenaligGeulfidouiuaranrounanliniielu Seh
elnelsgSoulsfifouduvuuievienseiunenguitefunsuaniudsunaniugby
a¥1auunda Ussiuwwidauazasteagiiielfifiudsanudila inwenszuiunig way
aruduiusveuudesing 4 Jadunisteliiifeuiianudiladedomds 4 Betu Tuduid
HEouazldmsaaounaisimdenliuayiivauedumsdiduniluussatimne

5) dutsmifiuna (Evaluation) WutuilligFeuldvinwensruiunisuasdsadu
auile Werfunfedilsizouduningndeaidelsiodisls agmsusziiunanisizoudan
wansSoudiniavs ilenaaouaudlavesdFou lunisussfiunaanunsanseyinldous
Funsnaufisdugadine lunsussduadafiunmsussidufunwsidevesdiFou fEsuarld
WannanuAnlaen a3y fuaaunsaivietamivannuats uasddldlasnsesninufnves
AueIRauAIUNGsURaEnTuTUUNGsY uennifudumsUssiiunisnusures]iFoudi
imuatmanenisdeuiuarisnssuiuauiaudiu awnsaniaaildinaiifialy

Tnddsesnummaunsaanuluasanntasiedle
2.6 NFAULUIAANITIVY

nsouuwAanTIdelunsiiinanns AnvienarsuazenidfefiAsadesan
RerfumsdansiGeuiifledaaummaeniduvesiGou FuhlugnmsuinssuiumsSeus
YBINULBY NUIINMTFEUIAULIAANG B AeuaRaRInd (Constructivism) WWIAANISITEUS
wuuAuine 5E hufunaisiumaenidudaaduliGeuiiuneonidugaiusasiilugenny

dWnlaulwimBnenmanssoslninszua Taaguidunsounwidnluanuideasaiifianing 2.1
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NUITBITRWANTIANTTIUSLUUAUEZMAINS 5E Saiunaldiumaenildy

sanlusiAlInemansisadliinnsswanazumn1nanTureslnS s utulsouAnw 1 Un 5

|7 '
v Aaov & A

TunsideaTall ingUsrasdiiensivaeulsydnSravesn1sdanisiseusuuduasmanus
5E sauAunalstumInaniltu

mﬁ%’m%@i@ugﬂLmuwmu%‘% (Mix Method) wuu Explanatory sequential
design ImEw‘f'lmﬁ%’aquﬁwmaamaﬁﬂLﬁmamw%’ayjaL%ﬂ@mmmﬁaa%mawaﬁﬁwﬁu
9nMsMAaes (Creswell and Clark, 2011) Fsiis1eaziBongii

3.1 nMstvusveUALAlUNTITY

3.2 ANT9NLUUNITIVY

3.3 nsadraasesdiefldlunisive

3.4 nsfiuTIuTIndoya

3.5 MTLATIEVTOUA

Y

3.1 ANSNIVUAVBULIANUNIUNIFIDY

Fidn9aunnside

TunmsifoadalfidniunmsifoduiniFoussiutulioudnudi 5 dalinGeu
$nu 58 A Feldannsdenetnanaizas (Purposive Sampling) ﬁy’aﬁl,ﬁalﬁﬂfjm@’l,%’ﬁ'aﬁ%’a
wen Axdinnsduliilasunszuaunsdnnisisens (Random assignment) Wuy Cluster random
sampling na1RelnsEuRIsnIzlaTuNMsdNlnlATUNITIANSS BT UVAUEEMATINS

5E TaiunadBunireniidu dwdnreaglasunisdnnisiteusdnuuuduiasmaiiug 5

Y Y o

dloddunisveaesadaduuds fidnswunsidelungunldsunisdanisseus

WuudulEIEnIANg 5E Tiudunalsiunineniidu S1uiu 5 au dalanuiaulaaggnidy

<

Idunwalifediuuszaunisalnsiseuslusednnisisey
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3.2 NN399NLUUNITINY

[
a o

luns@nwiasell Ti33eldse108uaTId8uu Explanatory sequential design

o—

Ya @

Tneludiuresnuwdvedausuna (r3elasedeultidewuuNmnasd kUU Pre-test Post-test

u

(%

Control group lagdlsuusnvinnisAineasil

3.2.1 A2uUs59nN5ein
JUMUUMTIANITIREUSWULAUENEMAYNS 5E Taiunadsiuninenidu
U al %4 = v a
sULUNMsIAMISeRsLUUdBEIzmANs 5E wuuUnd
3.2.2 fauusay
- WlwirmiInenmansiseslidnsewa

- WANABDATITY

AN5199 3.1

UUURKUNITIANAZNITINN T AUT

Control Group Y1 +5E Y2
Experimental Group Y1 +Meta +5E Y2

NAN197 3.1 WUUBHLN S azn1SIAnTEYEIUS
Control Group #H1884 N1TLASUAITTANITISIUNITAOULUUAULENE
A3 5E Und (Bungquanuay)
Experimental Group #1884 n15LA5UNI1TIANITISoULUUAULEY
manu3 5E Suiunadsumnaenidu
Y1 mneds msiadaudseseit 1 Ussnoudne
(1) Wluiminenmans
(2) ANy
v2 wnedie msindudsedsit 2 Ussneudae
(1) WlwimAnemans
(2) ANy
5E vilnefle AMSLASUNISIANISISBUNNTEBULUU 5E

Meta Bu18049 Na osuANABNLTY
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diasilunsifeludlinaaiaseuiosuds {idednlilinisfinw
Wenun el Tnguszasnsiusindeyaiiuiiud miunisesuienaiiinUuainauise

WelSinailaadulneunthiugy Tnensdunwalfidnsiunsidelunguilasunisdn

Aa o

NsiSguNsARULUUALLENEMANN 5E Suiunadtiumasniity Nildnwariiauls

3.2.3 N15AANITLNINLUS

& A

lun153deaseliiTngussasdiionaaounailiinuainnisdanisiseus

wuvduimgmanud 5E findunadBumeenidudmiviniidnd luSedwihnssualae

AN EUN AWM 6 dUaYt dUaiay 3 AU 53U 18 AU IMIIRNSTEUTADIIULUY

sUsuunsdnnsiieunsaeuwuuduiazmaug 5E Unfldunisdanis

BouifeninumdngnsliiiauetunlaesjuiuligFouldasdioujifaiededduney
nsdnmsieusiedl

1) Fuadrenrwauls (Engagement)

2) Sudn (Exploration)

3)

4) duveneauj (Elaboration)

Qe

2

uBFU"Y (Explanation)

5) Suuszifiuna (Evaluation)

FULUUNITIANISISIUNTARBULUUAULAIENIAINS 5E SIuiUnadd
wanaenddu fifulddaninieuilasidunounisdouduuuduians 58 muuuide
pouaniaiiadsmiunaituneendsulasunanludureumaifoudnaisunaenidud
TudumeunisFeuiuuvduiazo n1319unu (Planning) unsnlusuniaifeudd 2 fe
{1ud1973 (Exploration) nsmsr9aev (Monitoring) unsnlutunsideusl 4 duvensanud
(Elaboration) way n15Usziiu (Evaluating) wnsnludi 5 futszduna (Evaluation)

1) Suatrsmuanla (Engagement)

2) Suds (Exploration) kn5nA153198KY (Planning)

3)

Qe

2

uasu1y (Explanation)
4) Fuvereau3 (Elaboration) WnSNNNIATIAEDU (Monitoring)

[
o

5) dudsziiiuna (Evaluation) knsnn1suseiiiy (Evaluating)
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3.3 n15a31msaslanlalunisive

wieeoldlunisaniuanuidde 1oun wnunsdnnisseus wuuinuluieal
Weemanssesiiiinszua wuuinunenenidu wnsesiosiuTindoyaenmnin

¥

3.3.1 wHUNISISeUs

3

AIdelanndunisimuisiunsiieuisnednidndlasinnisisous
wuuAuiEgmanLg 5E Swdunaitueaenidu fdunoudieludl

1. AnwienansiiiendosiunmsdnnisFeud uazdansiFeudivuduiany
MAYS 5 Fumeudmfunaitumieenidy dvuadeuufoinsdonsiamnianssudie
Suasaumaeniidy

2. fndrduununisBoudifielfaenadosiuidon annsouseenidy

10 1599 U 18 AU ARSI 3.2

AN519N 3.2

AINUUHUNITITIUT

WHUNNTLTEUS 503 szegiIan (AT)
: Uguilina vadaunauieu 1
1 Innseua 1
2 nouadlaviy 2
3 dannanumukazan il 1
a FIAUNIU 2
5 wasnulniluasasiaiinszuanss 1
6 mMsvaasnanLduiususuadoulriuay 2

ANNA1eAng L
7 AIRRUALAES 2
8 AMTIATITIATINTNSEILERSS 1
9 wasnuluinaziaslnin 2
10 wasnuliiannasunawnY 2
- NAFOUNRIUTHY 1
59 18
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3. @aunun1sIanIsReui el iandSedninseua lnedanisSeui

=) b4 1 [ aa a o ! a Val '3
WUUBAULEISIAING 5E 3731NUNAITIUAIADAUTU IG]EJLLNUI‘ULLG]aSLLN‘L«!ﬂ’ﬁL'iEJuElIE]\‘W’]'Uig AN

3.1 WaNsSeu3
3.2 aUsrasAnIsiSeus
3.3 @13zd1Any MILANTIVYDN
3.4 Aanssunisdousluusazifes lnsdansiSouduvudvians
mAu3 5E sauiunaisaineniidy
35 Tusuvdotua
3.6 Yangunsal Aeuazuvadinisioud
3.7 Juiinvdsnmsdnnisisens
4. YhuwunsiGeuifiaiaaiaudluiauonnynssunsaunuinerinug
WlensaadeunugnAesm Lo wUfoRng ‘i]’lmfuﬁ’lLﬁUHﬁ‘U%}‘U‘UEQLLﬁl“UWSJﬁWLL‘LJSﬁ']“U@Q
ANIENTIUNTAIUANINETNUS
5. dunun1sdsudindlunds wiouuvulssduiiiauntuiauese
fidermgsiuiu 3 viu Yssfiunnudflesmsiazanuaonadesuaaton anumnzauly
msldnen ediussifudeld

19

51 ANUABAARBIvBIMNUNTITEUSTUIAUsTAsANTISISouS

s

52 AnugndesvashulAainemansiseldiinszualuuny
QREEE)H

53 AU ANURILHUNITISeUSAan s Ul AA T

u

[
N 1w - |

ANABAAABY (I0C0) AANATLA 0.6-1.0 hagUFudTsnkuNdA1aIndn 0.6 iilArauil

v 1% v
| [ ! v

Audenndenaud 0.6 111U lun1siteadiidfidauaenndesniugauszasd 1.0
Arugnasvaniieniid 1.0 wazanuwmazaniian 0.8 July deiausuuzaninisnandd
fail
(1) avrvapunsiNsiAlignaes
(2) msldimdwivsadenlmiloutunnuay
6. thununsBouiildsunisuiuusadilunnasdddiungudiegne

[ [

TunaSeun 2 In1sfinw 2563 S1uau 29 au tneidaduddansyinisaeudienuies

u

Ref. code: 25636119030044EVW



43

3.3.2 uudadlunAiinendgnsisasluianseua
wuunegeuslusiriinerans [Wuluunegeu wuudennau (Multiple

Bosluinszua Tae

choice question) 5 Adan U 20 o WoTauluiiAiIneAdns
§ funeusssnluil

€

ATBUARNBIAUIENOU 2 AU AB LUIARLTINGWE waswuIARTRINLELTY
1. Anwenaiskaruideiinerves wazAnwilevilusedviuas

& ~ A o Y a Y aa ¢ =~ v A aa ca a A

Wemiieites lagg1edainudngasiidnduasnanisiseusseidnilandiiuduseslni

nszua liefmuavauATailon uazasetoany
2. AAs1eviilent uazaaUszasAn1siseusluselgndndisesluii

nszwa LilemmuaANd1Ayvesien warduiuteveswuunaaay IneAnwanNuangns

AAndiuiuvadlsasey
3. @519 UUNAERUNTUTALINGAIENS TIAIDIUNAS19TUILABDIL

anutmauldarwndiladie wazlidmeuiigndesfissdodes dudenludneuaisdu

Uz ATy wazAITAS MU UNAFRUTNdAAaRIRULLaMNNIADINITIA 311U 20 U8
4. Y uUinANI N aRLIAAINEIANEASNAS19TU LEUBRBAMNENTTUNNS

a a

ATUANINETU

ananuilonminisldniw wazanudaaulutderaiu
5. dwuunege uNluiAINg1AEn STNIUNIT0TI9E0 UUTUU TN LU,

NUSHTINABUANUYNABIYBINITATILULIR wazUTulsAlumudalauauus

e

ee @

WergauInemans aunisinuseiliuna vsegiiuszaunisalaiunisasy

Y

\duBnol
WBATIIADUANADAASDIVDILUUNAABUAUIAUTEAIANISISEUS AIINQNADITDY

Tunsihlulganu Wngldwuuinassiaiuaennass (10C) a1 0.6

4

nand

\Homuag AW AY
6. YSuterniuuazAinaunuaALur1veflieIvy wazdiuuuin

anudlanluimineimansiusuiiiaiauenon1nsdiniunuinginusivensiaasy

¥ dy a gj Vo1 ¥ d! £
ANUABAAINEDAAADITDULBNIENASY lRAIAINARNARBY 0.96-1.0 sNﬁE‘LJ?JE]L’ﬁU@LLU%

AURLTIYUAL 1T AIUANINeN TnuSAaLl
6.1 NSHAYIAINAITUSULNAD AsSaus e aulmdnlade

6.2 AanUluuIe UL ANS U NS 8 UT UL SEUAN IR DU

6.3 asNaeUANFoANUINgRnluUTEluAMA kAL ANBY
7. duuianufeivermansntisuanudiuaingaiuauinendnusly

Yo o a Y = A = a s a s o
Wﬂa@ﬂi%ﬂUUﬂLﬁﬂusﬂuﬂﬁﬂmﬁﬂ"l%ﬂﬂ'ﬂ 5 LNUNITLIYUINYIAIARNT AUNAIARNT 31UIU 29 AU

WIDMIIVFUAMULY DN UVDILUUNAADUINIRTU WA1AINEINde@AdLe 0.2 99 0.79 hay

ANBIUIAIUN 0.2 D9 0.75
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8. tuuuinsluiminerman fmennuidesiuisadulngldges Kr-20
YDIALABS 3Y13AFU (Kuder Richardson) (103N ﬁﬂﬁqmw, 2556) lgArAudesiu 0.81

9. loldnansienzsinunimuuunagey $1au 20 9o Fauszneuly
fouuAndmgu] uazuuadadsanudusiug et vl fanafunduiiedidlag
wuunageuneussulardassuluLuunagougaieiu

3.3.3 NISWAILATDINDINUAIADNTTU

o
av aa

1. Anwnguwenaeniitukaruieineites
2. fvuadenuufifnisveaaieslenldlunmsinwmeasniiu
3. @5190199N1IMNUASN BN TeuvR LA 1ARNTTULAD
dunsasietoray
4. dhuuvaeunwiianaadudluiausanznssunisauauine dnug
WlansisaeuaugniesmudomUoAns ntuiniiunisuiuugaudlunudiuugi
YDIAMLNTIUNTAIUANINTNUS
5. dhuvvasunudiiiunsiulssudluudalunsisaeuanuiiosmss
\9UsdnY (Face Validity) Inglifnssnandifinnsandiuiu 3 v ioasaaouluiFos
Y84n151 N1 ILATAUATOUARNTEINYB I UUARUAINIIAINT TR LA NABINTINY
nUsrasdvaaiiomiifeanistn TnsnmsmeAdvianuasnndes (index of item-objective
congruence: 10C) u&dadentamanuiifidifaiinuaenndos 10C) Wiy 0.83 dmsu
ihanldlunuuaeuniy Mntuliuusasluwuvasuaunouilunnaodd Fedideamy
fidoiauauuzdail
5.1 asWeudnnulvidaaudilaing
5.2 vndemnuliulviaenndesiuingUsyasd
6. thuuuaounufiadtulunaaesld (Try out) WagyNNSNAZBUALAN
wwsesile TnsrusmdeyanntniSeulilléifungusiognediuam 29 au
6.1 meaunmiaiesiioete lnsnsmanuduiudszrinsaziuy
edefuazuuLTI (Corrected item-total correlation: CITC) donLaNzafifimadiiug
fupzkuusngnd .20 Bldluwuvasuay
6.2 wiA1AILLT T (Reliability) Tnen1suiA1A110LT 8Ty
wuuaNuasnadesnislureanuvasuniulneniAduUszansueanivesaseuuia

(Cronbach’s Alpha Reliability Coefficient) &@1 1.0
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7. VFuugaufluaulduuvasuniuiidquamiudlidsinaueso

ANENTIINSMUAANgInusieuszsuiunsdaRuiiieihnsfununadeyadeld
3.3.4 w3eslionsrrusiudeyaidegann

Tunisifusivsmdeyaidsnmnin §ideldnsaunuinguieadiu
UszaunsaimsiSeuivesdfiSoulunguillésunisdansSeunuuduanzmanud 5 sy
naiBiunAonfdu Tnefuudauded

- eufAnieiunmsianisSeunisaey

- nsldnszuiumsuminenidy

- wafldannsdanszuaunisBsuduvuduiazmanudsuiunais

WAIABNLTU

3.4 N1SAIUNITIY

[

ey ve o e WY
Adglamliummeaedaeiituneusisialuil

1. fAdwnsnaaeunaulseu (Pre-test) fulnSeuUNgUNAaaLasNgIAIUAY
Taglduvuiniluimfneimansizedlvinnszuauasiumaenidu

2. fAidosudunisaeunmununsinnisifouiieioulifunguiveass uay
sfiumsaeuiunguauaulagldsunuunisaeusuuduimsmanud 5 Woamisdu 18 a1y

Ya o J

3. anflunisudsdanisiseus gideaniunisnaaeunduisy (Post-test)

Y

[ YY)

Aulnissunquneaswazngualual lneldwuuinuluiiatiingraransisesdniinssua

wazlunneniduveiseu
a ¢ Y
3.5 MslaTevdeya
1. AAsgviaaty ALdLuLInIgIuiiauTIeednvierasloya

2. AATAAUMUTUTIUTWUUABINNG (2-Way ANOVA) tilevaaeuauyfgny

3. agudayaanmsdunivaliiediasizvideyalienmnin
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uni 4

NaN158azanUsIgNa

v
[ = o a 14

NATlifnwINsIaNsseusLuudUEEIANS 5E Satunaltiumaenildy
fifinowneonidusasalusimineremaniFediiinszuavesinFoutuisounudi 5
Tneiitoutensthiausoonidu 3 neudsll

poufl 1 Hansdnnisiiouuuuduiansmanad 5e Samfunaisunaenidu
fiasiesluvirinsinermansGosluiinszua

foufl 2 Hansinnsiieuiiuuduiansmanad 5e Safunaisnnenidu
fiiasiemnaendtuvesyiFeu

noufl 3 NaN1SaUNUINGY (Focus group)

Tun1s3deadelfduiudniFou 58 audsuvafunguvanes 29 au

LAENENAIUAY 29 AN TILUNTUATYBIUNSHUNUITINITLMLNALALNANAINITIN 4.1

A15197 4.1

VIWIUUAY TOYAYYOIUNITEUTTITINNITITETIMUNA 1N UazNga

nau LNAYIE LNFNEYS ERty
Dlive] Souaz 17U Sosay ohivel Sosay
NANNARDY 11 38 18 62 29 100
NANAIUAN 13 45 16 55 29 100

91nA15197 4.1 wansbidiudeduiuinieungualunuuaznqunaass lng

nauveastazngumuaNdngdunendfadudesay 62 uazriovay 55 mudniu
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4.1 wamsdamsiFeufuuuduianzmaniug 5E saufunadsiumeeniduiiiinasouluienl
neingrmandiGedluiinnszus

fdetaamudlauluimiinemansidesliiinszuavesd Sourendunaaas
LaznguauAN F9il 2 osAUsEnou Ae uluiimliBmauinazalusimlideauduius way
fitfomnitai] nszualily arwdiiussewienszualafihfuausadng wdsnuluasestuih
navianss wunmeTuaasasliinsruansadesiu wasndsmilihanndsnunaun Fadu
wuunagey 5 Miden dendneuiigndesiigaifivsdeiien s1utu 20 4 Taevnismaaey
NOULTIULALNTUTHUVBINGUNARDILALNGUAIUAY nduuImiAeiuay

A TEAUULINITIUVDIALUUUTIRANITIUALLBEAAINTIN 4.2

M15199 4.2
ANRAEUAEF NUTEUNUULIN T INYIRUUUN ST TAIN NI man iTaslnihnssuaney

UAEAINITNAADY TIUUNAINAGL

nau NBUNITNAGDI NHINITNAGD
M SD M SD
NANNAADS 5.14 1.98 11.72 3.80
NQUAIUAL 4.83 1.67 9.97 3.63
Total 4.98 1.82 10.84 3.59

911715197 4.2 waasliiiuisaadswardrudonuuuInsgIuaoInzLuy
AU lanluiaidneimansiseslnfiinssua nuitALAena U HUTINGUNAABIZINTT

NOUSHY UAARRYAZIULNAATIUNFUNARBILALNGUAIUANLYINAY
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AN5199 4.3
N1534A 518 AIUBYTUTIUADIN UV UITNIT I 1909z ULn 15T IUYIAYIne 1mansisod

IWihnszua NouuaznainIsnAaesTIkuNgIUNgU

WEIAULUTUTIU SS df MS F p-Value n?

AnuwUsUTIUAeluyang

¥
v a

ASINIA (NOU-NAINITNAGBY) 996.55 1 99655 14793 <001 .725

'
al

ATINIA x NaY 1521 1 1521 226 139 .039

Qe

amnuAaadeungluyana 377.24 56  6.74
ANLLUTUTIUSENINUAAR
gy (NguNPaBs-AIUAL) 31.03 1 3103 348 067  .059

AueaalAdoUSTIIARR 49910 56 891

= a ¢ = o %
1NN 4.3 LAAINISIATIEVAIULUTUTIUEDINNLUULN1TIADG

(% J

yoanzuuunsiuluiminidnermansiseslwiinssuanounazndanismaasasiuun
punds linuufauiussenineadsifafunquitided fynieadd (F=2.26, p=.139)
wandliiuiinisiasunlasmesazuuunounas vdsnismaassvengumaaedliunneiisen
nquAuAY dzvioulimiiuiinisdnnisiseunisaeusuuduiaizniniiug 5E sauiunais
wenaendduiiusyaniuadensiiuluiminaineimansizedlwiinszualsiunnsaainnis
ISYUNTARULULAUEIZYIAIINS 5E Unf faiilofansanUssAvsraveansdeuiisasiuuy

'
o v aada v

WUl neulssuLaza i sulnEsulinan st suiUAsuLUaslUsgsldsdAgnisadfnsyeu

A

05 (F=147.93, p < .001, N? = .725) uagiilafia1saunAnuwanmeseninanguiu §ideliny
ANUBANA1NTENINNgUNTded Ay eaia (F=3.48, p=.067) MelimsiUasunlaivesnziuu

fRdelauanslun1ng 4.1
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A 4.1 pzwuunsiinlwiminidvermansisedninssuaveingunaasiasnguniuny
fOULAENAINITNAGDN
4.2 nan153nnstisusuuvduiaisninnud 5E saudunadsainaniduniinase

wnraniduvasisey

Ao inuneeniduresiseu JausenauluMmenisnauwny N1InTIaaeU way
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