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A Multilevel Structural Equation Modeling on Organizational
Commitment of Teachers With Teacher Self-Efficacy And
Collective Teacher Efficacy As The Mediator Variables®

Saowaros Yingwanna'
Auyporn Ruengtragul?
Suwimon Wongwanich?

ABSTRACT

This study aimed to: (1) develop and validate a multilevel structural equation model of
organizational commitment of teachers; (2) examine the direct and indirect effect of teacher self-
efficacy and collective teacher efficacy in a multilevel structural equation model of organizational
commitment of teachers; and (3) estimate the mediating effect of teacher self-efficacy and collective
teacher efficacy between transformational leadership and organizational commitment of teachers
in a multilevel structural equation model of organizational commitment of teachers. With a sample
of 1,481 teachers and 180 head teachers (across 40 secondary schools), our study investigated
both individual and subject area levels. Results revealed a model of organizational commitment
of teachers that provided a good fit to the within- and between-subject area level data (x*=125.416,
df =103, p = .066, CFI = .997, TLI = .996, RMSEA = .012, SRMR,, = .004, SRMRj = .139).
A large proportion of variation in organizational commitment was explained at the individual
(80%) and the subject area level (95%). At the individual level, job satisfaction had a positive and
statistically significant effect on the organizational commitment of teachers (.787). Collective
teacher efficacy had a positive and statistically significant effect (.759) at the subject areas level.
Results revealed collective teacher efficacy as a statistically significant mediator variable between
transformational leadership and organizational commitment of teachers and the mediating effect
of teacher self-efficacy was statistically insignificant.

Keywords: Multilevel Structural Equation Modeling, Self-Efficacy, Collective Teacher Efficacy
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asfnIrasasiifanuaanadasiuiayadalszandlinasendninanisdeinuaesiouls
pdelulszdnininaesny wazanaidelulst@vin nananguszudnaniazduinnig
Lﬂgﬂuuﬂmﬁumenﬁuﬁi@mﬁmiﬁnmﬂgmmLLm'ﬁmﬁum Preacher, Zyphur, and Zhang
(2010) ﬁ%umua?ﬂﬁiy 2 dvu bown (1) nsreyanNAgIuananamulsdainululanaiae

UaE (2) NMIUILHIUATNANNITANULNANARALANNNUHA ATYNNATFIAIBVENANTAHL
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1. iaN15IAszidayatiingay

FatnaAg7ldlunnsIseATIiiA uILNEY 1,481 AW ddulunfidluwants (71%)
= 1 = o [~ = z ar = al o ]
Hegsendng 46-55 U (43%) AWFANITANENTUGIGATLALLTIYYIAT (79%) NAumbanig
N7 AIAA.2 (42%) ABUTTAUNsENANMIRaulaNY (54%) etlunguansenisFuug
a I3 a | a) 1 ar v 1
Wenmans (15%) uardilszaunisallunisaausendng 26-35 1 (44%) douriautiings
A19ENNIFHUTHNUILAY 180 AL AUl WA (54%) Ho18sendng 51-55 1 (40%)
ANFANTANHNIUGIQRTTALLFEYCIAT (65%) HANUWNUINIGITINTT AZAA.3 (70%) ABUTTAL
o =2 1 = v a & a L3
NseNAnEIneulane (72%) TunguansenslTausAtineans (16%) uwaridszaunisol
Tun1760UTENINe 26-35 U (66%)

2. HANITATIAFALAINATIDILNIARANNITIASIAS NN UTLALAMNYNAUGD
BIANITUDIAG

pravduiugneluduaasioudsdunaldrsiuyanadAnagszudng 006 - 169
ZaflAuINN9n 0.05 Uizl ARAARDINLULINNMUDY Hox and Maas (2001) WAAI91ALLLT
Funalimnmianuiundsrsninaiaaisanaiasilifiame s funguansenisFoul
naclunaannislATIaF 1INy IE AUANNENWUADBIANTTDIATHANNADARR DINLITDYALTS
dszany IngfRansninannAadaildlunsnmeaaunnunsadaing 1ouA 12 = 125.416,
df =103, p = .066, CFI = 0.997, TLI = 0.99¢, RMSEA - 0.012, SRMR, - 0.004,
SRMR;, = 0.139 (7wl 2) Ineiladesziunpnaedinaanagniusieaidinistesngli so%
LaziAAEs L ALNANANTENITHUTABUNEANNENAUARBIANTIBIAT LA 95%

3. HANITNARALANENANIIATILAzN AN lulnnaaNNIsTASIAS 19N S AL
ANHNNUARBIANITURIAF

nsnagaudnanannsauaznedanluluinasziuyaas wod Anudelu
Usg@ninnaasau (TSEy) warAnuianalaluiu (JSy) zﬁqmaﬁifamwgﬂﬁuﬁifamﬁmi
(0Cy,) Tnedianuiianalalunuiiavinasnggainny 0.787 Sufluanananiiaananana
manssasadsaadlanarsiunguatstmaeul wudn mazihninasunas (TLy)
AL BlulsEAnann IRy (TSEg) mwm%duﬂnﬁw%mwmmnzﬁu (CTEgR) warmany
wanalaluanu (JSp) zﬁ'qmﬁi@ﬂqqmgﬂﬁuﬁi@@qﬁnﬂim@qri]g (OWp) Inefpuidelulss@vanimn
PBINGURANENATINGIGAYIITL 0.759 BUTlUBNENANRTIMNGL 0.626 UATFILNARYENA
nadantnuanafanelaliawyiniy 0,133 Maandaafimad 2
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o \J = 4
ITAUNANAIITMIIBUT
ATT ATC

| A

0.582"  0.962"*

0.786™ 0.954" 0.962** !! '\ 0,606+
0150 o 0.988"
0.278
0.491**
CL

0.360"

0.905**

M e
0.920**

0.769**
&

0.918" 0.952** 0.956™*

0.817**

sEAvYANa

0.711* 0. 912** 0.880**

EIS \ 0.482% /é&?* / e

0.872" 0.708"

ECM |4-0.820* 0.190" 0.608 | CC

0.674**

0.799**

ESE NC

x’ = 125.416, df = 103, p = .066, CFI = .997, TLI = .996, RMSEA = .012, SRMR,, = .004, SRMR} = .139

WA 2 TRAaNNITLATIAT N IEALANNENAUARBIANTIBIAT
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A1599 2 AnansalATzBnsnantlulueaainIslATIAT NN INITALANNYNWUADBIANIT

1BIAT

LAUNIDNENS

ANTNANIIASFY

ANBNANIDAN

B

SEE.

B

SEE.

NRFINANENA

FEALLUARA
TSE,, & OC,,
1) TSEy, = OCy
2) TSEy, = ISy, & OC,,

0.190%*

0.037

0.379%%

0.029

0.569

JSy = OCy,
1) ISy @ OCy,

0.787%%

0.033

0.787

TSEy > JSy
1) TSEy = ISy

0.482%%

0.031

0.482

STALNGNAITZNITIILUT
TL, > OC,
1) TLy > OCg
2) TLy > CTEg > OC,
3) TLy & TSE; = OC,
1) TLy = IS, = OCy

0.015

0.092

0.093%
0.100
0.033

0.045
0.066
0.054

0.241

TSE; & 0OC,
1) TSE; & OCy
2) TSEg = JS; & OCg

0.278

0.152

0.190%

0.091

0.468

CTE; = 0OC,
1) CTE; = OCy
2) CTE, = JS; = OCy

0.626%%

0.092

0.133%

0.061

0.759

JS; = 0Cy
1) JSg = OCy

0.389%*

0.150

0.389

uNIELUR: *p < .05, **p < .01
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3. NNSNARALANENANITRINIULRIALUTANNLTR LU USERNEN NI RIAVLAZ RS

NaNIUTHLARENNITIATIASIINUTTALANNINWUADDIANITIDIAFIILAZIBLARIY

HANINAELATANANNTAN LT al s AnE nnaen (TSE) 7511919
quéﬁﬂmﬂﬂ?ﬁuuﬂm (TL) uazpuyniusaesnnisedng (0C) lulunaannislpsaia
WYL AUAMAENTUAOBIANIT189AT WU FoulsaonuidelulssAangannaesauyinuiiiily
Faulsdanuszdnanaziiinslasundlauazanuyniud o asdnisransadidlaifide
ziﬁﬁrymmaﬁimﬂﬁ%w%wamaﬁfaﬂugﬂﬁmﬂi:awéﬁw%wa (unstandardized beta coefficient)
TUUNAYINAY 0.047 TLAUANIERIIY 95% [-0.013 — 0.107] FIMTUNANINAGALANENA
mimmurﬁmﬂa‘mmL%“luﬂizam%mwmmmjm (CTE) ?3‘1/1‘3"1\151’1’]::Iijﬁ’mﬂﬂﬂaﬂuuﬂm (TL)
LazANNENWWARaIANI189A7 (OC) TuluinaannislAsaai N annIsAUANNENRLABEIANIT
189A7 WU Faulranandalulss@visnnaeainguyinntih iusudsdeinuszninamaziiin
nsilasuntlasuazanugniureasinsresasetnadifodfmeainlesfianinanieden
sLugﬂﬁmﬂiz%w%{Em%W@ (unstandardized beta coefficient) HuunainGL 0.044 MszfuAN

VIR 95% [0.002 — 0.087] TIHAZLAHAAIANTINN 3

A5 3 NMeneaauansnanIsdinululnasunslATIATaINYIEAUANNENALADEIANNT

U1BIA]

. . LU a WU b [BvEwanieaas
L UNANENa 95%CI
B S.E. B S.E. B S.E.

1) TL = TSE = OC |.102%*| .039 | .462 | .263 | .047 | .031 |[-0.013 — 0.107]

2) TL = CTE = OC | .094% | .044 |.472%%| .052 | .044% | .022 | [0.002 - 0.087]

WHELUBY: *p < .05, *Fp < .01, WGUNN a AeBNsNAlIBIAIuLYINuNeNNAafLsdein;
WU b Aeananavassnudsarnuntnasulsua; CI G99anaEiay Delta method
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1. sudsanadelulsravnsnnaesmuiiumoulsdehussndiennzinadaeuulag
o e ' | AN e o o aay v Y v @ o
AuAMNENAURBaIAnIsasagatliitad Aynisaiade rununlatliaanndasiung
NNIAATNIUNIDIALTBINIAINNITANHIAMNANAUSLTIANURTEUINAL TA9EHUN
a = a a o s a g
nsasuilas AnaEelulssAnEnIneeInu LazANENRURea9ANTI8IATueRmTY
= 1% a ' o o . ° va a A o ' i
AN ELALLENITIATIEUWLILITE ALILAEID (single level) mlslpansnwaniuainaasemdng
TLAULARAUALTEALINGH LLﬁimi’iﬁﬂ‘lumé‘“\iﬁlﬂumiﬁnmmwﬁuﬁuéﬁqmmauuuwmzﬁ‘u
{ 1 o 1 ar a Qa‘ 1 o
NM28AAAININAL D ENUBINTUTEN AN AN TEANENNTDADDULAL AT UNIALUNNTNARDLAIRNA
°o 8 v Ao ayy | = a | o = A °
MlnanIsIRenlaLAnAaNNaN TANEIlUeRn  atdlsAnlunnsAneaTanalilalsvinnng
Ao o v o Ao Al L Aa = | Ao ay vy
q@mj’wLLmu’ﬂ,uLmamm@ﬂuTﬂmfma@ﬂﬁmm,ﬂuvl,ﬂmmuumgmm@% HaNIIARsNe
° v o Ao = o v o o = a a ' v o
%wﬂﬁlmmngmmmmumafmuummmmLLﬂimmmmﬂimmﬁnﬁwlumuizMQﬁqnﬁquuﬂ

= o o ! 13 '
nmawasuudasiuanugniufessinistesngselyl

ar = a a ! | o ! 1 ! v o =
2. fudsAnadeLlsransn nsannguiunilsdaeinussnienngimalaeuulas
o [ 3 1% o a o e
NUAMNENAUASBIANITIBIAT ADAAABINLNIUIALYBY Ross & Gray (2006) NAN®N
INEIMUANNANNUSLTIEIATEMINNNEENNT Ao U aamaegSnsanuanm AnuTe
lutlse@nsnnaaingy uazanugnuseasrnsasnglulsaBoulssondnm Usumatauim
=< I o = a a o v a g o ! 1 ! Y o
NANTANEINLAN Al sAMTelsEansnnsanyinutiAdlunaulsdeinusendnaninegiin
= o o 3 v v A < & | v o
nisulasuulasiuan NN uAaeIAnITIasAgaInde AunLlaluaTatiuanadn Nz
= o oy i Ny | @ ' Ny = =
maiasuulaesinurtiingualsensFausasdnal Al uNgNaNTE N U BIRUN AT

Tulsg@vEnnuenguualAnuLN A aIANNTIRIATAYE

3. TPAaNNITlATIAT NN YITALANNENAUADBIANTTIDIAT I LATITANNTOVIT WY

o aAa & o | A L= P o & o < o
mmmuuﬂmmmmﬂ,mmun@mﬁi:mmﬂuﬂmm 95% LUAINIAINNTARALADNFLLITNalUT LA
UARALAZTEALNGNANTENNTF U IANNa MO B]juaznudaangades wenanidiingasey
AnnEnzantasoulsszauyananewillinssidariunguansenmsGeuiinediasen
1 ar ar I3 | & . . a LS | ar ar v
AANANANANNUTTEUIWTL (intraclass correlation: ICC) WanN19ILATIEUNLIAN paulsdanmla

o a o A o | A ¥ 1% v v =2 o

NNANANNEULLsTEALUNgNaNTENIsiTEUg (ICC > .05) Andayaianuaniunsaiuayy
dwﬁfJLLﬂiﬁﬁmﬁmm:ﬁiu‘imLm@mﬁﬁﬂumﬁﬁﬁmmﬁﬁﬁryﬁi@mwwnﬁu&iamﬁmmmmg

LAZANHNTNT NIV U EANNENTUABBIANNTUBIATITALNANANTEMIEEUS LA lusTAUgIsat
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AaLEUALLUS

1. iesnnmsddtlueisdl wudr daudsanandalulsrdnanmansngudlusouls
denuszaniiimaasudasiuamnugniudensdneeng feulunsisaaisely
pasazynsAnEndfaLdsanudelulsydvimnaesnguiiumuvmnisdaitussudianis i
nsilasuulasiuanugniuieessnsrasngatndlslulunaannislassaianyssunny
HNALAB8IANNTURIAZ Hair et al. (2010) TiauauuzuuanslunsdnEunuinaessouls
durhululaaaannslassa¥reiiazdagl finidnanunsnindulaliannnsdeiuiifatuiy
HUNUIMNITAIHIURLUANYTDL (complete mediation) ¥TBNNTEINIULNNEIU (partial
mediation) Fanan1saaaiilaasyitlima Ui LN sdesinuaesdansAnuiE e ununnnng

L ! ° = o o aa o a &£
@quuizmqq\iﬂqqzéju’]ﬂq?Lﬂ@ﬁuLLﬂ@QﬂUﬂQ’]Naﬂwum@@\iﬁﬂf]iﬁﬂ@\iﬂgwgJﬂQ’]N“ﬁmL@uﬂ\Tsﬂu

o o & A = v a =~ o o § v v
2. UINNUARNWINITANE  UazgLTnslsaFauatsannisausuvisaliAugLing
o v o a 1o v ! a Y o & o VG vaaa e o o
WanggimMsasuudasuniiuinguaisenisizeus il 1) Wmunliiugnindeiag
Hgannsailunisyinnu deiuanudiia wasianuiupmeensinl 2) Amuilmiugy
! a 4 ! e va a v L3 =< v a 3
aunrnduaTNliAgluNguaTENTFHUTNANNARETNATIA TINTNNAUARIANNAALIY LAz
v = A o = v i a v @ ]
wANalAaENLANT 3) WmuIANaNistiunisqdaiieliaglunguatss NG euiinuane
Tunuies uaraiausstunialalinueds uae 4) AMuIAMNAINITIIUNTATETRa ey
AulareInglungnansensiFeu] NeuuNIsuNMNITaN TansiRuILazduaTalAn
nazginnindasuudasresianiinguazdqeliaslunguaisznisFauiiaciniie

Tullsg@nsnneanguuazdaalingluusasnguansemsGeuiianuyniuseasanissag
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Motivation and Self-Esteem Affecting First Year
Students’ English Language Ability at Bangkok University

Napat Woothiwongsa'
Kingkaew Subprawong?

ABSTRACT

The purposes of this research were (1) to investigate the correlation among motivation,
self-esteem, and English language ability and (2) to examine the effects of motivation and
self-esteem on the students” English language ability and the coefficient of the determination of
predictor variables. The simple random sample consisted of 150 first-year Humanities students
at Bangkok University. The research instruments were questionnaires measuring motivation and
self-esteem and an English language ability test. The data were analyzed by descriptive statistics,
hierarchical stepwise regression and mediation analysis. The results indicated that (1) motivation
had a significant positive correlation with self-esteem and students” English language ability at
.05 level, but there was no significant correlation between self-esteem and students” English
language ability; (2) motivation had a significant direct effect on students’ English language
ability and self-esteem but had no indirect effect on English language ability via self-esteem while
self-esteem had no effect on English language ability. Based on these findings, the problems found

should be further studied with a two-way causal model.

Keywords: Motivation, Self-Esteem, English Language Ability
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anduavanipila uazmsRuAnAuALLE
ABANNEINTO UM TN HIDINYY
WNUNANHIGULN 1 W IMeIauNFInmu

UANT QAN
a v o 0
N9UNT NINENTZIA

unAmaea

nsAdeFaiiiingurzaviiie 1) Anmmoadnniugszndiusegdla nsiiu
AMATIUAUBIAZAINAINITAIUNTITN I 8INg BYBIUNANKT UAL 2) ANMIBNENA
VOIUTNNIATLNITTLAMAT AL BNAB AN AINITOI NI TN B89N MBI UNAN S
UAZENUIANITYINUIETENAIULTYIUE NIsiaenAIa e WlLNITIAE]IN7gNILLNIEAN
UnAnwTudil 1 AnzuymEAIans AMANENAENTUIN 1AL 150 AU 1ATENRE
lunisdaeifluuyyasuainiausegela waznisiiuanAluaued wasuyunaaey
ANNAINITOLUAIFITAIHIBINGH ADANATIEY ABADALITEE NITAATIEUOANDE
ULLTUABUTEALAAYAY UAZMITIATIZANTEENL HANITIAETEATY WUd1 1) usegdla
Anouduriusmevaniunissiunnaluaues uazaNaINIsalunIslanmemngs
VINANIN O NETENATYNNATATIZAL .05 WA TITAMIAN A BNALIANAIRTD
Tumisldmmaingeevinansda NN s o NINEAAYNINATRA uas 2) usvgdla
JANENANNAT L NAUEFATYFADANAINITOl LN T TN HIEINgHINENANST UARS
nsiuAuAluauey ualiAanEwandenseaNaINTalunIsl N IgINg
FUMTIIUANAT LALLEY uazNITITUAMAI AN INEENENasaATINaINITOlENT
1Enmaanguavindnm  Tesunusinainiliglymiairiiseselyludnms
lumanauduiusigsanig 2 n

ArEIATY: 1999l NIsTuAnAT ALY ATINAINITOlENTITNIHIEINgH

T MARTINENSINY ANTNUBEAIART NWINENRENTUNN NTUNNNUIUAT 10170,
ALua: napat.w@bu.ac.th

2 pAdginisaaniTnsviaaiien ADITHYBUANART NUIINEIAENTINN NTANWHUIUAT 10110,
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AUl uybazAuaIAyAaulyna

annanansoiunsldnmanogmeninAnsiiluGedidyann azauiuetned
samsAnEuazninlsznaterindvilaniaatiuiayeunan iasnnmmangeiunim
annatildiuatnsunsan el unsaean IR RLLANIENg T 007 NsAnEn Inenenans
gIna AaeAaunAlUlagaTauinA (Nunan, 2003) WHNANITNARBLNNNNTANMITEAUTIR
%uﬁuﬁm (Ordinary National Educational Test ¥i78 O-NET) 2@44n11unAg8LnN19n1s
ANEIWINTIF (2554) Usangan AZLUUVINEEAMNANNNTDIUNT N e aengeaastinEaulne
yindszinadaiilazaninmen uenanniu andaya1ed IMD World Competitive Yearbook
2011 wudn lunguilsemAenidou azuuwinsensldneangresaulnadaiuses
vantlsana 1y Aells Fautud wiade uwardulaiide (fusu feyailaenndasiy
nsdndufLad English Proficiency Index (EFI) @wilsngdn dszimalnedsaglungs

Uszinailvinsenimaangelu “szAusanan” (MR Useiaigqe, 2555)

ot MaRmunAnRansalunsldne angreesindnelailsyans awaadly
FasfianniunisAnmfeususiasnanunienliondnmanunsoldinee nmndangels
adneiidsz@aninn iesesunadnsauiulssvaanndnaeslszananeday  (ASEAN
Community) 1utl w.a. 2558 2emaAnEANseenTLd weagdladpiilusoulsmeaning it
UNLMAALABANNENTAlUNNTITEUNEaINge (Humaida, 2012) LAWANTANENALLNEEY
seaUlsEnnAnEAaNLdY meﬁﬂqﬂuﬁquﬂizﬁﬂﬁmGTQLLUmﬁﬁﬁ%w’%waﬁgﬁmqmmmmqéfaw
sannugeiilumaFaureninBou (ys3 qefi, asns wemaeral uaznuswesal grzenns,

2555)

uws9adla (motivation) WN1ED4 mmf;:ﬁm:éjﬂﬁqm@mewqammiﬂ@,ﬂmma
waztflutadeddnflunnsFoul (Woolfolk, 2004) Gautaflu 2 szian Aa useqdanely
(intrinsic motivation) UKD ANNAR 11T8 mmﬁfﬁnﬁﬂixﬁ@?@?uﬂfaL?ﬂuﬁfumﬁﬁ@mm
sina ) Wiussquilivang Ay useadlanieuen (extrinsic motivation) manafeladanieuan
Tundaaramaianginssy 1w nsldFunssensy meandessigs neadne Mafideldes
LL@mmwmmﬁ@Nﬁuﬂ (Schunk, Pintric & Meece, 2008) Wmmeﬂﬂ@mﬂugimmwﬁu
wsaadlaniauen %ﬁfﬂﬁqﬂﬁ@ﬁmmﬁmmiﬁ%ﬁﬂuﬁfﬁmw g Lﬁ@ﬁmmmm;ﬁ‘mmmmm
gaanuliniulymufianamiamnngsdu wanisinsnudn ngﬂaﬁqmﬁluummﬂu@ﬂmmm
Ui flusiuunnnudisamdnius iungAnssniiyarauaniaan (Walker, Greene &

Mansell, 2006)
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HANNTARUALUNANENTRANS 7 TFeunENaInge WU wreadladlutladedranyuasil
mmﬁuﬂuﬁ@ﬂmﬁﬁmﬁﬁﬁymmaﬁﬁuﬁuQw%(m@mqmﬁﬁfﬂu (Howchatturat & Jaturapitakkul,
2011; Liu, 2007; Kuiper & Tan, 2007) uaziinisnmnudn ussqdasesinGauiitae
mﬂ?ﬂummﬁmmﬂﬁﬂm34zﬁ"uﬁu%ﬁumifﬂq’lﬂ’l.u%uﬁﬂuﬁfm (Clement, 2006) &11N1T948
189 Cong (2012) finudn ussadlauazmafiyanadsuiiudnanimaesnuesdanudidyde

NINBUIANNENFAlUNTEFEUTNEN

Gardner (1985) laliuuaAnFeussqdladn usmulsidudeu waguisnvimnld
ar = lﬂl = 1 ar l:ﬁa dl:l &
TunsimuinsFeuizedfaianyaraielinsF e un s A ssnAGNONENARENIY 1NNz
wsaqdlaflunisuannaiusznanA NN eI NiuANAaINITiasussqilnang  weeadla
pxANranetlsnausas 2 anwoe Taun useqdlalaystuinis (integrative motivation)
PN ANABRINTLT NI HANUTENAGIUTUADANTNUTIIANTIR AIUBNANHUZULN A
a = IS . . . [ v = |
ws9qdlalaLATesie  (instrumental motivation) (luAdNFABINITFEBNIEBIANTEINA

A o | % Aaf = a v £ 0 v e = ..
Watldgnislanunaau wrenisisnalingau TaenrdeanunisAne1es Tamimi &
Shuib (2009) 7uan1sdasuandusegdlasuiliiuiladelawruidmalaansaiunisFeus

NENAIND B

uananii naLiunnATluALeY (self esteem) WiuTade@ntlszmanilaiindsimen
IHAnud Aty TianuduiusTuAndIFAIe AR TINTANDYBHANIFNUATINT Nz
nsiuguatluaues uanaidnfiuenaddenuaduneiia dacnuaisniazeania
puosdiandAty fanuaanm Adeiduusgdaatnmildiypaaadldanuauisoiu
[enszvindesing  iszauamudnfamaniinvsngly (Asadi, 2010; Zhang & Baumeister,
2006) AT NNLandliuN TnFauiiiuguailuauedaaienzneiuiineanmn
vasnadlusTiugs axdpnnduiusiudugnananisFouiinsan lumeassiudna dndeu
AiuguAilunesn Wesnnliideludmanmmues dnaglilsraunnudusalunmFeu
Win7iAs (Su & Duo, 2012; Elias et al., 2009) Luficmm?ﬁm:mﬁuﬁnﬁnma’jﬂﬂuum%mﬁﬂ
983 Brown (2007) NALUNUAN AMNANNNTLUNNTLENENEIND HANNAATYR BNITLIALATIAN
TunaseinAnenunsdauingy inglinupmauduiusszadamaiuanATenLe
FuANNENETTlUNT B U AN e NTTd AN aDR dauTadadrAnyivinlsinAnen
SuvadlunsFaunmainge AemarausadaiiazGauliussqilmvang Saaniside
InAlAeeiUNIANETee Bagheri & Faghih (2012) oty uAdefidneiiaaiunisuiu

o v

ADIATLWALLEIILANANTANUITINTT ERLAAINANNTANHNNTALITUaL TN
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nrauuusAnniandlunwi 1 Wuiusaannisnunauassnssueesie sein ey
doulvgy gdedslainunisAneineiumulsmainEestinuiindAnmaedvenintn fudedn
= < & & « va o 1Y r = o e
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pNamsnlunslEnmainreninAnsnelaediidss@nsnnsell Tnadaunmgiu
N93AEATHd 1) usegdla msuiuauAtluRwes uazANaNNTolunIslEn s aann
PIUNANNANNANNUS TUBINHUHA AN NERRANIIUIN LAY 2) BNENATDILIIRIlase

ANNANNTOLUNNTIEN N Sann BUain AN HNINNANBVENATBINTIUAATL LAULEY
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1. IWBANHIANNANWUETENINNLRdla NIFLTUAATLUALLEILA ARTNATNNTD

NN BN BN HUBIUNANE

2. WNBANIENENATBTIlATLNITIUALIATILAEIREATINAINT TN TLE N

AINOHINUNANT UAZANUIANNTYN USRI TN UNe
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1. lszmnsuassnatng dszainsildlunsdde fe dnAnmdulli 1 ansuyseans
NVANENAUNTINN Suautlsrnavianszanns 900 au naruuamedndd G* Power
Computer Software ﬁi:ﬁumﬁm%ﬁu .05, effect size (f)? = 0.08, power (1-PB) = 0.80
lAuunARIeENTIN 124 AW (Erdfelder, Faul & Buchner, 1996) ldnsgusnasnauuuine

(simple random sampling)

2. fauilshanw wiialu fauilssiu (independent variable) 1o wseqdla nsuiiu
AUATLUAULEY AULsAN (dependent variable) Toun Anuaunsalunisidnsaange

YRIBNAN TN

3. wnsasflafldlumedde Wuwuuseunn Ussneudon 4 dou Toun doufl 1
wuuaaLnaTRdEdIuLARe 89Ul 2 uundaussada Suau 20 fa FeERduaAwedaniin
mmmmuﬁmmgﬂwm Bozack (2011) puLuIAATed Gardner (1985) muﬁ 3 11w
wuudansiuauAtlunues w10 4o Ineldlareaiaunamnues Rosenberg (1965
cited in Crandal, 1973) uay quuﬁ 4 LﬂuLLUUWW&’BUﬂ'ﬂN@’]MWiﬂuﬂ’]ﬂ%ﬂﬂ%ﬁdﬂt}‘l&f
dmTudavinEeiuNNaIs Maday nawe waznsldloginsalnnmainge A 30 48
AREANuATEadam (content validity) Imelldai@l I0C (index of item-objective
congruence) ANNNTAANTNIDEMIIANE 3 viu iielfulsedemonalianzan uaz
i ldnaaeddnutin@ne 30 muﬁiﬂﬁﬁn@luﬁa@ﬂm [edAssiAAuTias (reliability)
Fnednsr@ananaaniueinsauLna (Cronbach’s alpha coefficient) Wu91 UULTALTIAIlA
RAWNAL 829 a1 LULTANATLANAIBALLE SAVINTL 773 uansieTasiasiannw

1 L8 o v
mummsmramﬂl,m

4. MSNUTIUTINTRYA HIGUUANLUUABLDMNUNTINANENTIN 160 1A IALgNAIDENN
WU @WTUTAL NI NN AR ULLUADUNNN  LALULADUINNAIUINIBLATIZ TR WY
150 gA AALTUBRATIRALNALWINAY 93.75 %

a ¢ v Y aa = o ar v | 4
5. MAsIEdays IHaniAussengAnansuznIsuanuasassaulsliun Afesas
ANLRAY UAXANDBULUNIATIIN LATANREUNIUILATIZY Hierarchical Stepwise Regression

Ikae Mediation analysis
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Taand luniifaseiiausianizAmaiandAyal  AnuaNisalunisldnimasnnwued
unAns Ul 1 AAnedy Windu 14.73 Aziud doudetuuninIgiug Wiy 3.78 ATLUY
= I ) =2 o = = = | e ' =
Hazuuuagludes 5 T 26 Azuuy UnAnmdusagdlamas Wiy 3.20 Aviul doudaauuy
NIMTTIUYINIL 0.27 ATUUL AZWLUBELUTAN 2.60 T4 3.85 ATLUL WaTUNANENANTIILANAY

TURULDIRALLYINAL 2.82 AZLUL qumﬁmmummgmwhﬁu 0.37 AZLLY AIANTINN 1

AITNN 1 ANENGR Q94 ALAAY LaTdaudeuUuNIATIIY

Aauls ﬁ‘i’ﬂqm LRGT) AR dqutﬁmmummgm
ANMNATNNTOIUNNT TN BNy 5 26 14.73 3.78
IENENE 2.60 3.85 3.20 0.27
NTIUANATUALLEY 1.80 3.80 2.82 0.37

HANNIALATIEMANNIRGLITEasANIsIat

1. amMIaATziANNENRUsTz sl unseuLuIRs uanaiussadlatiaNdENUS

YNILANAUMALTIUANATIUALEY WariAnudiusIuanAuANasnsalunsldnsaanys

'
aaa

PeNANE BT THA AYNeaTANIzAY .05 usinaLiuguAluauedlddANNENAuS

wiallanudunusednaldfivadAmyneaianuauaunIolunigldnEaInnaIinAn®E

FIRANTNN 2

ANSIN 2 LNYITNTANANAUETENINALLTlUNTaLLUIAMNAA ANAAY  LardduLilellu

EN miﬂu
< ' £ ' =
. MsiUAMAYT  AnNEnsalumsld |, o doudiaeiy
pauls us9asla . ALaRE
Tunuiag MEBINYH NATFIU

usaqdla 1.00 3.20 0.27
maiupuATluAues  24%% 1.00 2.82 0.37
ANNANNNTOLUN T 20% -0.07 1.00 14.73 3.78
NENBINY

RUELUR Fp<.05; *¥p<.07

137



& vEnarauusla uaznITTLAUA I WALENREANNAINITAIUNITITIN BN &

o = &yl a o
VONUNANHITULIN 1 NUNINEINENTINN

2. HAMTAATITNANB LU UL URRUIZALAAMALL BRI ITA ATl unslE e
dane LiaAnENanEnavausqdlaiunsiusuAlunuewiaanuaiinsolunisldniem
AINnEIaIinAne wudussadlatianananinsRaanNaNsIlunsldnEangrazily
AvEwansuanadINURgNAUNNans (B = 0.22, t = 2.63, p = 0.01) WABVNEWANINAT
28INTLTNALATLUANLEIRaANNAINNTTIUNTIE N EaIn i uEnEnansauetnelll
Uad1AYNeana (B = -0.06, t = -0.72, p = 0.47) AIUBNFNATTNINUTIRIlaR@NITLITY
AuATluAMewdugnsnanuIneliedANIEna (B = 0.24, t = 3.03, p = 0.00)
Lz eRnEENamMITINETeFLLNIY Wod Saulsvungainsned el
Tumanlsanuaunsolunisldnmannelasetas 4.00 LAz 5.00 BENAUUENAYNNANE

real .05 TUNITIATZVDANAETUADUN 1 LAY 2 ANNAIAL AIANTINT 3 LATAINA 2

ANSIN 3 HANITILATIZUDADALLLILTUADUTEALAAUALUBIAILLTANHNANNNTOLLNNTIE NN

BIND B
Step 1 Step 2
Aaudsau
b Standard error Beta t b Standard error Beta t

Lm@\ﬂ@ 2.85% 1.12 0.20 1.56 3.05% 1.16 0.22  2.63
ﬂﬁﬂﬁu@mﬁﬂ,ummm -0.61 0.85 -0.06 -0.72
AAST] 5.62 3.61 2.53  6.70 3.91 1.71
R 0.20 0.21

R’ 0.04 0.05

Adjusted R? .035 0.03

Increment R’ - 0.00

F 6.42% 3.46%

df 1, 148 2, 147

P 0.01 0.03
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mMsuiuAnAluAuLEs AMNRNNTALUNS TN EBINg =
Aauils AEDR ANENA ANEWNR . - ANENA ANENR .
. Angwasan . ANEWasIN
NM9ASY  NeRaN N9ASY  NNeRaN
usaqdla b 0.33%% 0.33%% 3.05% -2.07 2.90%
Beta 0.24 0.24 0.22 -0.01 0.20
SE 0.1 0.1 1.16 2.89 112
t 3.03 3.03 2.63 -0.72 1.56
MILTIUATUAN b -0.61
lunuies
Beta -0.06 -0.07
SE 0.85
t -0.72
UNTEILIE “p<.05; **p<.01
naguiuA AN ALY
0.24* '
(0.24")
0.20* Y
wgeqdla 575 > AnuaNsalunslinmdannge

N7 2 TAAEEmRANNAINNTILUNNTIEN I Sann
* . KK
WHNIELUB 1. *p<.05; *¥p<.01

2. AUATIUNIN AD ANUTLANFANANNUS

ANAULUIGAL A BNTNANIIAT
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ABSTRACT

The study is a correlational research aiming to study the influence of three factors:
self-transcendence, openness to change, and environmental knowledge, on environmental attitude.
Asample of 1,012 high school students was randomly selected from secondary schools in Bangkok
Metropolitan Region, Thailand. Standardized psychological instruments were used for collection
of data. Descriptive, correlation, and linear regression methods were employed to describe the
relationships between variables and determine level of importance of the explanatory variables.
This study found that students’ environmental attitude was related to the basic values but not to
the environmental knowledge. There was a positive significant coefficient for self-transcendence
(Betal = 0.28) and openness to change (Beta2 = 0.12), suggesting that students with high degree
of these values tend to have more positive environmental attitudes. However, the explanatory
power of the model was low, with 12% of the variance explained for environmental attitude

(R Square).
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Introduction

Thailand has exploited abundant natural resources for its national development
process. Natural resources have been used extensively for economic gain without proper
management. This leads to serious degradation problems and results in economic loss
and poor living condition in the long run (Oyesola, 1995). Environmental education
has its origins in the concerns about the environmental degradation. The ultimate goal
of environmental education in school is to promote environmental literacy by preparing
students for their role as strong, active and engaged citizens, when they grow up to
be adults (Hsu, 2004). Pro-environmental behavior is an essential characteristic of an
environmentally literate person. The pro-environmental behavior is determined by

values, beliefs, and attitudes that orient individuals towards particular actions.

Most of the previous studies on the causal model for pro environmental
behavior have been conducted in the United States and European countries (Schultz
& Zelezny, 1998). The western models developed and validated in these studies may
not be applicable for Asians since values that shape individuals’ view about the world
and their action are culturally determined (Rokeach, 1973; Schiffman & Kanuk 1994).
The value is shared by all members of a social group and shapes one’s attitudes and
behavior. The values of different cultures may vary. They influence the way in which
the member of a particular culture think and act. One objective of this research,
therefore, is to test the Western model against Asians;, whether and how the selected
basic human values that had been found positively correlate to environmental attitude
and pro-environmental behaviors among Western students would correlate to those
of Thai students. Based on the critical review (e.g. Clark et al., 2003; Karp, 1996),
I selected two of higher order human values of Schwartz’s Theory of Basic Human
Values; self-transcendence (SelfTran) and openness to change (Open) since a number
of studies pointed that they are determinants of environmental attitude among Western

people.

Additionally, there is a need to have more inclusive causal model of pro-
environmental behavior. Previous studies generally focus the relationship between

environmental attitude, intention and pro-environmental behavior. A few studies add
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environmental knowledge as independent variable in the model. The findings from
such a few studies are, in addition, contradictory. For example, Dispoto (1977) and
Kilkeary (1975) have found a positive association between ecological knowledge and
environmentally responsible behavior. However, some studies indicate that people with
strong ecological knowledge would unnecessarily perform eco-friendly acts (Geller,
1981; Schahn & Holzer, 1990). This study, therefore, would test whether environmental

knowledge is the explanatory variable for the environmental behavior.

In summary, the author would like to develop a model to explain and predict
the environmental attitude, the mediator to the pro-environmental behaviors. The author
would like to investigate whether and how self-transcendence (SELFTRAN), openness
to change (OPEN) and environmental knowledge (EK) is related to environmental
attitudes. Based upon literature review, there are a few of studies on the development
of a model for environmental attitude and behaviors conducted in Asian countries,
Thailand in particular (Chen, 2012; Chen, Peterson, Hull, Lu, Hong, Liu, 2013; Harris,

2006).

The Research Purposes

This study aimed to

1. Investigate the relationship between predictor variables; self-transcendence,
openness to change and environmental knowledge, and dependent variable, environ-

mental attitude.

2. Build a regression equation to explain and predict the environmental attitude

of Thai high school students.

Theoretical Framework

The author reviewed a number of relevant theories and studies that explained
people’s attitude including theory of reasoned action, theory of norms activation and
a value-attitude-behavior (VAB) hierarchy. The attitude is a person’s perspective

toward a specified target and way of saying and doing things. The author found that
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value orientations precede and give rise to specific attitudes. These theories have been
verified by a great number of large scale surveys across contexts in various disciplines
such as healthy food consumption, environmental behavior, e-shopping behavior
(Rosenberg, 1956, Ajzen & Fishbein, 1980; Ajzen, 1988; Heberlein, 1989; Ajzen &
Driver, 1991; Ajzen & Driver, 1992). Stern, Dietz, and Guagnano (1995) found that
value orientation predicted willingness to take political action. Awareness of consequences
for oneself (egoism) reliably predicted intended willingness to pay taxes for environ-
mental protection. They developed and tested a comprehensive social-psychological
model of the environmental concern. In this model, values shaped environmental concerns
and altruistic norms that in turn influenced more specific beliefs and attitudes. These
specific beliefs and attitudes led to formation of behavioral intentions and, ultimately,

behavior.

Schwartz (1992) proposed that there were ten broad values types; namely,
power, achievement, hedonism, stimulation, self-direction, universalism, benevolence,
tradition, conformity, and security. These values can be used to distinguish individual
in societies. In addition to the types, Schwartz defined four higher order value dimensions
of the ten broad values; openness to change, conservation dimensions, self-enhancement,
and self-transcendence. A number of studies indicated that people who have self-
transcendence and openness to change were more likely to have pro-environmental
behaviors (Clark, Kotchen, & Moore, 2003; Karp, 1996). These two high order values
are included in the hypothetical model of this study. Self-transcendence serves collective
interests and combines the values types of universalism and benevolence. Those who
have universalism would understand, appreciate, tolerate and protect welfare for all
people and nature, while people with benevolence would preserve and enhance the
welfare to people with whom one is in frequent personal contact. Openness to change
serves peoples own emotional and intellectual interest in unpredictable and uncertain
directions and combine the values of self-direction and stimulation. Self-directed
people would have independent thought and action. They would have the need for
control and autonomy. The motivational goal of stimulation value is excitement, novelty
and challenge in life. They tend to look for variety and stimulation in order to maintain

an optimal level of activation.
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Not only an individual ecological behavior is highly dependent upon ecological
affect and intention but it may be also influenced by his/her ecological knowledge,
(Chan, 2001; Chan & Yam, 1995; Manmark & Wonglorsaichon, 2012). Davis (1993)
and Synodinos (1990) have asserted that augmented knowledge of environmental issues
may lead to more positive ecological attitudes. I proposed the hypothesized model of

environmental attitude as follow.

Figure 1. A Conceptual and Hypothesized model of Environmental Attitude

(Note: EK = Environmental Knowledge, SELFTRAN=Self-Transcendence, OPEN=

Openness to Change, EAT= Environmental attitude)

Method

Sample

Respondent profile. There were 1,012 high school students in the sample after
deleting 10 outliers. The numbers of male and female are almost the same; male by
49 percent and female by 51 percent. Sixty seven percent of students were 17 years old,;
24 percent of them were 16 years old. Fifty four percent of students had grade point
average between 3.01 and 4.00 in a 4.00 point system; 36 percent, between 2.01 and
3.00. They reported that they had gained environmental knowledge (multiple response data)
from Science subject the most (45%) followed by Social Studies (28%), Thai (10%),
English (9%) and Math (7 %). Less than 21 percent of students reported that had used
to organize and/or participate in pro environmental activities in school; sorted by topics

or themes (multiple responses data), Global Warming (20 %), Big Cleaning Day (20%),
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Saving Water and Electricity (19%), Separating Rubbish (14%), Environment/Conser-
vation Clubs (10%), Rubbish Bank (5%), Drama/Show for the Environment (4 %)

and others (1%).
Measures

The research instrument was a questionnaire which consisted of 5 parts. In the
first part, the respondents were asked to give background information, such as age,
gender, study programs, grade point average, subjects from which they had learned
the concepts of environment, and the environmental activities that they had participated
in school. In the second part, a selection of two values (self-transcendence and openness
to change) from a derived and translated version of Portrait Values Questionnaire (Schwartz,
2005) was used to assess the general value orientation. There were 9 items in this
scale, 5 for self-transcendence and 4 for openness to change. The response was made
on a 6-point scale (6 = very much like me, 5 = mostly like me, 4 = somewhat like
me, 3 = not much like me, 2 = mostly not like me, and 1 = not like me at all). The
third part measured students’ environmental knowledge. The questions of this part came
either directly or were adapted from the First Pennsylvania Environmental Readiness
for the 21% Century Survey (PCEE, 2000). There were 12 questions in a multiple
choice format. The last part measured environmental attitude. It was a 5-point scale
(5= strongly agree, 4= agree, 3 = neutral, 2 = disagree, and 1 = strongly disagree).
The number of items was 10. The original version of the second and the third part was
in English, the translation into Thai were needed to avoid language barrier. To ensure
linguistic equivalence between the English and Thai version, the back-translation
technique and pilot study were employed. The author piloted the questionnaire using
a convenience sample of 22 respondents. After completion, suggestion and comments
were collected from respondents to identify potential errors in terms of wording, phrasing,

and sequencing of questions, which were then corrected.

Before combining the items into a single scale and calculating a composite
score, it is necessary to have a high degree of internal consistency among the items.
I examined internal consistency using Cronbach’s coefficient alpha for all scales. They

range from a low of 0.57 to a high of 0.86, which is a reliable level for adapted/new
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scale. The composite scores of all scales were unit weighted with the data from each
item being equally weighted by either adding all items together or calculating the
average of each item. I used the mean of item scores because the interpretation of a
mean was clearer than a sum (e.g., reporting that the mean environmental attitude of
a particular students was 1.3 on a 1 (strongly disagree) to 5 (strongly agree) scale

with 7 items seems clearer than reporting that the student’s score was 9 out of 35).

The summary of measures, the number of items of each part, internal consistency

and the item sample are in table 1.

Table 1 Measures in the questions and their samples

Measures # of Items Conbach Samples of the items
alpha
Self-transcendence UN3 0.65 He thinks it is important that every person in the
- Universalism (UN) UNs world should be treated equally. He believes
- Benevolence (BE) UN1s8 everyone should have equal opportunities in life
BE12 (UN3).
BE17
Openness to change SD1 0.57 Thinking up new ideas and being creative is
- Self-direction (SD) SD11 important to him. He likes to do things in his
- Stimulation (ST) STes own original way (SD7)
ST14
Environmental attitude |EAT? 0.71 The government should provide more funding to
(EAT) EAT3 research project on alternative energy (ATET10)
EAT4
EATs
EATé¢
EAT9
EAT10
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Table 1 Measures in the questions and their samples (cont.)

Conbach
Measures # of Items Samples of the items
alpha
Environmental 12 0.86 What you think is the main cause of global
Knowledge (EK) climate change that is the warming of the planet
Biodiversity Earth? Is it
- Sustainable a. A recent increase in oxygen in the
development atmosphere
- Air pollution b. Sunlight radiating more strongly through a
- Wetland Ecology hole in the upper ozone layer
- Water pollution c. More carbon emissions from autos, homes
- Alternative energy and industry
- Climate change and d. You don’t believe there is global climate
global warming change?
- Waste Management

Procedure

The study is a correlational research. The sample was randomly selected by
multi-stage sampling from secondary schools in Bangkok Metropolitan Region, Thailand.
Descriptive, correlational, and linear regression methods were employed. The descriptive
statistics were used to summarize the students’ profile, mean scores, and standard
deviations of all the variables. The bivariate correlational analysis utilizing the Pearson
method was used to determine if there were any relationships between all variables
in the hypothetical model. The Pearson coefficient from these analyses enabled the
author to determine the degree, or strength, of the relationships between the variables.
A multiple linear regression analysis was used to determine if the independent variables
(self-transcendence, openness to change, and environmental knowledge) were significant
predictors of Thai high school students’ environmental attitude. Beta weights and
structure coefficients were determined from the linear regression model. These coefficients
were analyzed to examine the contributions of the predictor variables in the linear

regression model.
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Testing the assumptions underlying multiple regression. Since the multiple
regression was based on a number of statistical assumptions, it was imperative to
determine if the data qualified for analysis by this technique. The preexamination of
data for potential problems is advisable (Flury & Riedwyl, 1988; Lewis-Beck, 1990;
Stevens, 1986). The problems that occur in regression analysis are often related to the
failure of the data to meet the basic assumptions of linearity, normality of errors, and
constant variance of the errors. Outliers/influential points and collinearity must also

be considered to assure the stability of proposed regression models.

As for normality of the variable, the author used both statistical testing and
critical judgment from visual examination of histogram to guide the decision. The
outliers were detected and removed applying outliers labeling rule with “g” equals to
2.20 (Hoaglin & Iglewicz, 1987). Ten outliers were removed from the pool of sample
resulting 1,012 cases to enter multiple regression analysis. As for linearity, the author
created a scatter plot matrix and found that every single independent variable had
a linear relationship with the dependent variable. Regarding the assumptions of the
normality of errors, constant variance of the errors (homoscedasticity), no autocorrelation
and no multicollinearity, the diagnosis was processed together with the multiple regression
analysis. Due to the distribution of the error term closely reflects the distribution of
the dependent variable. To diagnose the distribution of the error term, the author looked
at the normal p-p plot of regression standardized residual. The criteria for normal
distribution were the degree to which the plot for the actual values coincides with the

line of expected values. It found the plot of residuals fitted the expected pattern well

enough to support a conclusion that the residuals were normally distributed.

In the other assumption, the error terms must not correlate to each other across
observations. If there is autocorrelation, the parameter estimates for partial slopes and
the intercept were not biased but the standard errors were biased and hence significance
tests may not be valid. To diagnosis autocorrelation, the Durbin-Watson (d) statistic
was used (Table 4). The d=2 or close to 2 represents no correlation between error
terms; d=0, perfect positive correlation between error terms and d=4, perfect negative
correlation between error terms. From table 5, the d = 1.77 Therefore, there is very

weak correlation between error terms.
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Homoskedasticity occurs when the variance of the error term is constant for
all values of the independent variables. Heteroskedasticity, on the other hand, occurs
when the variance of the error term does not have constant variance. In the latter
situation, parameter estimates for partial slopes and the intercept are biased; however,
the standard errors are biased and hence significance tests may not be valid. To diagnose
heteroskedasticity, the regression residuals against the values of the independent
variable were plotted. It found the spread of the residuals was unlikely in a fan spread
pattern, a common indicator of heteroskedascity in which the spread of the residuals

was wider for the smaller predicted values and narrower for the larger fitted values.

The assumption of no multicolinearity was another issue for multiple regression
analysis. Multicolinearity occurs when one of the independent variables has a substantial
linear relationship with another independent variable in the equation. Multicolinearity
will result in variability in the partial slope coefficients from one sample to the next
or when models are changed slightly. Standard errors are increased which reduces the
likelihood of finding statistical significance. The author assessed multicollinearity by
examining tolerance and the Variance Inflation Factor (VIF). Tolerance is estimated
by 1 - R?, where R” is calculated by regressing the independent variable of interest
onto the remaining independent variables included in the multiple regression analysis.
The Variance Inflation Factor (VIF) measures the impact of collinearity among the
variables in a regression model. The Variance Inflation Factor (VIF) is 1/Tolerance.
Various recommendations for acceptable levels of tolerance and VIF have been published
in the literature. Perhaps most commonly, a value of 0.10 is recommended as the
minimum level of tolerance (e.g., Tabachnick & Fidell, 2001) and a value of 10 has
been recommended as the maximum level of VIF (e.g., Hair, Anderson, Tatham, &
Black, 1995; Kennedy, 1992; Marquardt, 1970; Neter, Wasserman, & Kutner, 1989).
From table 5, the tolerance and VIF of all independent variables were within the
limits of concern for all independent variables. In addition, the condition index (CI)
are another statistics generally used to test the collinearity. If the value of CI is
larger than 30 and the proportion of variance for each regression coefficient is 0.90

or above for two or more coefficients, these indicate a problem of collinearity. In case
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of this study, most CIs were less than the threshold. The variance values exceeded
.90 less than two. These two collinearity diagnostics indicated that the problem of

multicollinearity was unlikely in this study.

Results

Descriptive Statistics

The s mean scores of all variables and the corresponding standard deviations
were presented in Table 2. On average, the students agreed with the statements
specifying positive environmental attitudes. They thought that the statements for self-
transcendence and openness to change were somewhat to mostly like them. Regarding
environmental knowledge, the average score is below 50 percent; typical cut score for

a concept test.

Table 2 descriptive statistics (N = 1012)

Variables Mean/Total score Std. Deviation
EAT 4.25/5 0.47
EK 4.42/12 1.54
SELFTRAN 4.64/6 0.58
OPEN 4.64/6 0.63

EAT = environmental attitude, EK= environmental knowledge, SELFTRAN =

self-transcendence, OPEN = openness to change

Correlation between variables in the hypothesized model

The Pearson correlations for bivariate comparisons between variables were
presented in Table 3. Environmental attitude, the dependent variable, and self-
transcendence have a moderate positive correlation (r = 0.33). The environmental attitude
has weaker positive correlation with openness to change (r = 0.23). The environmental
attitude had slightly positive correlation (r = 0.04) with environmental knowledge but

their relationship was not statistically significant. The correlation between environmental
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knowledge and other independent variable was also not statistically significant.
Collinearity had initially been of particular concern when looked at the strong correlation
coefficient and scatter plot between self-transcendence and openness to change (r= .402).

This, according to aforementioned testing, there was no problem of mutlicollinearity.

Table 3 The correlation coefficients between variables

Variables EAT KNOWL SELFTRAN OPEN
EAT 1.00
KNOWL 0.04 1.00
SELFTRAN 0.33%% -0.03 1.00
OPEN 0.23%% 0.02 0.40%* 1.00

EAT = environmental attitude, KNOWL = environmental knowledge, SELFTRAN =

self-transcendence, OPEN = openness to change

** p <0.01, * p<0.05

Multiple regression analysis

Results of the multiple regression were indicated in Table 4, which listed only
the significant predictor variables. R?, the coefficient of multiple determination, is the
square of the multiple correlation coefficient. It serves to assess the “goodness of fit”
of a multiple regression equation, thus indicating the proportion of total variation
in environmental attitude variable that is “explained” or “accounted for” by self-
transcendence and openness to change values. The first model indicated that 10 % of
the variation in environmental attitude was explained by self-transcendence. When

openness to change was added to the model, 12 % of the variation was explained.
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Table 4 Model Summary

Adjusted Std. Error of .
Model R R Square . Durbin-Watson
R Square the Estimate
1 0.33a 0.1 0.1 0.44
2 0.35b 0.12 0.12 0.44 1.77

a. Predictors: (Constant, SELFTRAN)
b. Predictors: (Constant, SELFTRAN, OPEN)
c. Dependent Variable: EAT

The beta coefficients in Table 5 were reported in both the unstandardized and
standardized forms. The standardized coefficients are an attempt to make the regression
coefficients more comparable, because the unstandardized values cannot be appropriately
compared one to the other. This table indicated that self-transcendence (b,=0.28) was
a better predictor than openness to change (b,=0.12). The regression equation for raw

and standardized data was given below

158



@ Pongprapan Pongsophon &

(NAdO) 23uey) 03 ssouuad( pue (NVULITAS) 9ouopuadsuen-Jos :so[qeuea juspuddopuy

(LVH) opmumje [ejuowiuosiAug :9[qeriea juopuado

6LL 780 LLo zLo €20 7L 70°0 000 0s¢ zLo 200 60°0 NAdO
6LL 780 920 LT°0 €€0 82°0 gL0 00°0 LL°8 82°0 €00 €20 NVILITAS
20 z5°c 000 €9°LL €Lo LLT (ueisuo))
00'L 00'L €€°0 €€°0 €€°0 zeo 2o 00°0 eLLL €€°0 200 LT°0 NVILITAS
€ze 61T 00°0 81792 Lo Lo'e (queIsuo)) L
punog | punog Joay
AIA  [9duemsol,| jaed | [enaed | I9pao-0497 LAETs q
Jddp J9MO PIS
318 L PPOIN
son q J10j [eAIIU SJUAIDIJJI0))
SUONB[R.LIO)) pazip.epuejsun)
-spe)s AJrreaurfjo) RUIPYUO)) %56 pazip.aepue)s

SJUQIOIJJO0D § Jqe],

159



& The Effect of Selected Higher-Order Human Values and Environmental Knowledge #
on Thai High School Students' Environmental Attitude

Discussion

The results of the analysis in the present study confirmed the results of the
previous studies that environmental knowledge had nothing to do with environmental
attitude (Geller, 1981; Schahn & Holzer, 1990). It also found that the students who
placed more importance on self-transcendence and openness to change values were
more likely to have a favorable environmental attitude just like students and people
in Western culture (Stern et al., 1993; Stern et al., 1995). In addition, the predictive

power of self-transcendence exceeds openness to change.

Recent research using the Schwartz Scale of Values has demonstrated the link
between values and behavior. Thai students may have shared the same set of basic and
higher human values, self-transcendence and openness to change, with their Western
counterpart. These shared or universal values may root from Thailand’s socio-cultural
background (Komin, 1995; Boode, 2005; Niffenegger, Kulviwat, & Engchanil, 2006¢;
Cai & Shannon, 2012). One of renowned Thai people’s characters is being superstitious.
They believe in the supernatural phenomena and have an experienced sense of connection
with other living beings, the environment, and a higher power. For instance, teak trees
are particularly revered as the sacred residence of guardian spirits, and to cut them
down was to destroy the home of sentient beings with the power to provide protection

and grant wishes.

Thai people, in addition, are highly religious. Most of Thais are Buddhist. They
believe and live their life by Dharma, the teaching of the Buddha. Many of which is
similar to self-transcendence of the Western culture. They play a significant role in
guiding environmental ethics (Ariyabuddhiphongs, 2011). The first two of Five Precepts
of virtues, for example, requires respect for sentient beings, not merely human being.
Panatipata veramani sikkhapadam samdadiyami (in Pali) or ones should abstain from
taking life. Buddhists have often protected animals, for example by establishing animal
sanctuary in or around temples and hunting is quite rare in Buddhist countries since
it violates this rule and is regarded bad karma. In many parts of Thailand, ordaining
a number of trees as Buddhist monks aforementioned has been done to protect the

trees. In the second precept, Adinnadana veramani sikkhapadam samdadiyami (in Paili)
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or one should abstain from taking what is not given. If one takes things from nature
which are required by future generations, this might well be seen as taking the

not-given; it is depriving them of their needs.

Additionally, Thai people at the core love to have a simple life. This may be
another motive for the positive environmental attitude. Over-exploitation of natural
resources and pollution in Buddhism is profoundly objected by Buddhists since it is
led by greed or craving (tanha in Pali) which lead that person to take more than they
need. If they live simply, there would be no problems with depletion of resources and
very little pollution produced. Thai people, by nature, prefer to make a middle way
decision. In fact, environmental issue is a matter of compromise and negotiation. Real
simple life might not be possible in modern world. Exploitation of the resource and
pollution in many cases are necessary and unavoidable. Not all activities which use
natural resources or release pollution are a result of greed and to cease all such
activities may seem an extreme reaction which interferes with people’s development
towards good quality of life and sustainability. Buddhists, therefore, make various

compromises on environmental issues.

The middle way might help provide a balanced and realistic way of dealing
with environmental issue and dilemma. Sufficiency Economy proposed by King Bhumipol
of Thailand in 1974 is a good and widely adopted philosophy and guideline (Curry &
Sura, 2007). It is obviously the middle path. Sufficiency means moderation, reasonableness,
and the need of self-immunity for sufficient protection from impact arising from extensive
and rapid socioeconomic, environmental, and cultural changes in the world. To achieve
this, a careful application of knowledge with due consideration and prudence is essential.
At the same time, it is essential to strengthen the moral fiber of the nation, so that
everyone, particularly public officials, academics, and business people at all levels,
adhere first and foremost to the principles of honesty and integrity. This compromise
and negotiation would create balance and sustainable development. This philosophy

has the value of openness to change at the core.

The R? of the regression model is a low of 0.12 which means it could explain

the variance in the environmental attitude only by 12 percent. There must have been
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other related independent variables missed from the model; they are internal (e.g.,
environmental value and norm activation) and external factors (e.g., socio—economic
characteristics). Stern et al. (1999) found that external conditions affect the strength
of attitude-behavior relationships, whereby attitudes are less likely to induce behavior
in the presence of strong negative external conditions. In contrast, strong positive

external conditions increase the likelihood of attitudes giving rise to particular behaviors.

In the value-belief-norm (VBN) theory of Stern et al. (1999), the causal chain
moves from relative stable personal values to more focused beliefs about human-nature
relations, to the threats posed to the valued object, and personal responsibility for
action, finally activating sense of moral obligation that creates a predisposition to act.
Stern et al. postulated that each variable in the chain directly affects the next; each
may also directly affect further down the chain. The more focused beliefs about human
and nature relation as the mediator between the explanatory variables were omitted in

the hypothesized causal model of the present study.

The potential mediators in this model based upon VBN theory are environ-
mental values and norm activation. The environmental value is typically categorized
into anthropocentric and ecocentric values. Both values lead individuals to express
environmental concern and interest in preserving natural resources. However, the motives
of those bearing different types of environmental value in doing pro environmental
action differ. An ecocentric emphasize natures’ intrinsic values and preserving nature
regardless of economic or life style implications. For an anthropocentric, on the
other hand, their action is driven by human welfare for conservation and sustainable
used of resources. Norm activation is a mediator that is located right adjacent to the
environmental attitude. It is therefore more powerful than the environmental value in
determining decision making on the environment issues. This activation takes place
when the individual perceives environmental conditions that threaten something that
the individual values, for example, nature, other humans’ well being, and personal well
being. If both environmental value and norm activation had been included in the
model transforming it to a meditational model, the regression model would have had

higher explanatory power.

162



& Pongprapan Pongsophon &

In the future research, the author will pay equal attention to cognitive variables
and demographic determinants that underlie environmental attitudes. I will also try to
segment high school students based on their gender and geographical location to

examine their interaction effect.

Final thoughts

By identifying target students’ underlying personal values that determine their
positive environmental attitude, the teachers can gain an inner-oriented understanding of
their students, thus helping them win emotionally and enhance their affective development.
Basic and higher order human values are the components of environmental ethics which
guide human being in making decision on “should we?” issues. Personal values help
human judge right and wrong ideas and behaviors in response to environmental problems.
This study has implication for environmental education. The students should be taught
to think ethically about the environment. The author argues that environmental education,
based upon this study’s findings, should not merely teach “about” the environment but
should touch deep right at heart and soul of the students so they will be more sensitive

and intolerant to any harm to the fragile environment.

Promoting the “right” basic values that are the components of environmental
ethics would determine stronger and longer lasting positive environmental attitude and
pro environmental behaviors. For example, self-transcendence and openness to change
are the values of deep ecology, the environmental ethics that argue that all ontological
entities, animate and inanimate can be given ethical worth purely on the basis that
they exist. They have intrinsic value. The self-transcendence and openness to change
are not the values of the shallow ecology group that argues for the preservation of
the environment on the basis that it has extrinsic value, its utility or usefulness to
humans. According to shallow ecologists, if a particular natural resource does not
benefit human, it should not be a matter of concern. Only if it affects human’s well

being, would it become an issue.

Moral development starts in their family since the students are young (Tangchit

charoenkhul, 2011). They learn from their parents, school, television and printed media
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to conform to the morality rules that society dictates (Tangchitcharoenkhul, 2011).
Through modeling, the students imitate appropriate adult behaviors and learn how to
think and behave ethically. To cultivate the key basic human values in students, they
need to live and breathe in many aspects of school functioning. Teachers, administrators,
other school-affiliated staff must accept the common norms and collaborate in modeling
and teaching the target values, self-transcendence and openness to change. They should
be consistent. Schools and teachers can promote habits and routines that build dispositions
to care for the environment and make an ethical decision. They must ensure that the
values are being effectively promoted. Not limited to a classroom experience, teaching
moments for the values can occur anytime and anywhere. The teachers must be mindful
of the power of hidden curriculum. Environmental problem in school is a good material
for moral lesson. The students should get moral messages about equity, responsibility,

and justice for the class.
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A Comparison of the Quality of Missing Data Treatment
Methods for Examinees’ Ability Parameters Estimation”
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ABSTRACT

The purposes of the present study were to compare the quality of the three treatment
methods of missing data for estimation of the examinees” ability. These included three treatment
methods of missing data-- multiple imputation (MI), expectation-maximization algorithm (EM)
and maximum likelihood estimation (ML), two types of missing data, three groups of sample size,
four missing rates, and two levels of test length. The data modeling was performed by using the
three-parameter logistic model (3PL) with dichotomous item response. To compare the quality of
the treatment methods of missing data, BIAS index root-mean square error (RMSE) were taken
into account. A one-way repeated measure ANOVA was performed in order to compare the BIAS
indexes. The research findings were as follows:

1) The results of the estimation of the examinees’ ability within the two types of missing
data (MAR, MNAR)--the ML method yielded the examinees” ability (0) that was closest to the
true parameter.

2) According to the comparison of the quality of methods of missing data for estimation
of the examinees” ability, the results showed that under the condition of MAR, the ML method
yielded the smallest values of BIAS and RMSE when estimating the examinees’ ability (0).
In contrast, under the condition of MNAR, the MI method yielded the smallest value of BIAS
when estimating the examinees” ability (0). However, the three treatment methods yielded the
similar values of RMSE when estimating the examinees’ ability (0).
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QM+ = argymax Q(66V) (2)

ANUU NTEUAUNITariINdunay E-step ANATY LAYAIUIUNAUTIAUNIN
! an v a a t% a &
Alszrnomaunuild aziianisulasuulasiesngaseninaduney E-step waz M-step

WFaaundANITlsEinuATALINAz LN

1.3 38msiszanmuAindulylagega (Maximum likelihood estimation: ML)
AMTUNNTUTENUNIINTIRBTANNAINITITBINARL  (estimation of ability parameters)
TeUANNNTIAAIANNNTA (3)

k
L(up,up, .o u[0) = @ pliQi™ (3)
i=1
= Y v a (% v
e u; wu wanInevdeasevraaay (Aui i) ludedeudan j
kK unu deaeu (189 j)

il Fsnsdszanuandluldlagegailuasninlszanusmininesingns
Tnglaiiinalszanniamaunu

AILUTANN A ATNNPIRLATANNAINNTTBAABLANLNAANTABLALEY

degauuuLlaaann Tin 3 W1sRumas (three- parameter logistic model: 3PL)

2. teauwtanlalunisdnun

o

Tupsall Anen 4 ReulandAyaail

2.1 TUIATBINGNAIDE Tunsfineeiall dssanuAmnmfinesanuaansn
m@qém@‘umﬁlmmeim@u@um%mmmﬂ@%mﬁﬂ aflp 3 WAIHART (three— parameter
logistic model: 3PL) nguanagsfivmnzanlunisinmn aspasiiaouatnedas 1,000 Ay
311 (Hanson and Beguin, 2002; Kim, 2006) ‘Lumiﬁﬂmﬂ%ﬂﬁ%ﬂ%ﬂ@jmﬁqmﬁwmmﬂmg

o

UM 3 AU 7T @< 1,500 3,000 LA 4,500 AU ANNANAL

2.2 ANNENTFMELRITAYS NIANHIATIN AaeaReulianizngmng
193daya 2 Ussinn A nsgyynuetnega (missing at random: MAR) Laznsgoyune

nlxldetnegu (missing not at random: MNAR) Tsilsneiastdensiail
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2.2.1 MINABNTBYANANITGYWIDLNGN (missing at random: MAR) Re
AnntnaziiurenrgyyneiunaainAAulsdunalaau ) Wity 3auNIEAINgn
neEUAUNIgUENAdNusIuNsgynelasanysaiadnagn anReuluwesroulsianm

gunmle (observable covariates) FeUANNNTLARAENNNTT (4)

PM|Y,.,.) = PM|Y,, Y..) = PM|Y,,) (2)

com) obs’

lunsAnmeaiell melansaaesdeyaninisgumiaatiegy (MAR)
v o o 1% o E  wae o o
gireanaasdeyasnysniaunielilana 3PL antdu gasumuuamaudsuseqdalunisasy
dusudsdanala iveldiluoudlsviung Iasdinisuanuasdn® N(0,1) wazuianguiaey
aanilu 3 nquANTzALLIqdlalunTasy Aenquussadalunisaauge nane uaz #n
FANATAY TAEUWLTINQNAEINTUN 33% FBENTINTOINAS NANAYRLNINHTTALLTIRla
TunisaaumirannuiaziylunisasiiunisneuauesioaaugININgNAIB 1NN AL

wsaadlalunisaangy

° P aa Ay g / ..
2.2.2 MraeNTeyanin1rgymeilxlTes gy (missing not at random:

MNAR) {lunmamemnelilaedeyalaannarassioulsdassnduausiunisgyme laiaansm
a v o o v | aa & ! Al M v
asuensgiyvnameiaulsdunals weznisgyadunaiiistuwiueuainanlile
o | o Aa o s Yy oA v v v A |
dunm (Y U msndaeuifiszauanuainisamaziiuvrednndeasudennuluinsy
° o A 1A al % v Znuy v @ v = A 9 o
AmnauviainnNildiisananasnevdeaedetiulignies iuiu aadauaunislinannis
W (5)

PIM|Y,,) = PM|Y,, Y,s) # PM|Y,) (5)

com obs’

Tumiﬁiﬂ@m%H@ﬁﬁmi@mmﬂﬁiﬂﬁ@mq@u (MNAR) Asal Anen
melinasaasdoyaiiinReulianazmsgmeililtedisgu (MNAR) dnlifluleyly
anazmagryvnaedegy (MAR) dssifunslag (adamuuasoudsussgdslunisasy
Hlusnudsdaunals elfifusoulsinng Tnafinisuanuasind N(o,1) uazutianguiany
aoniflu nuussadalunisgange uazsn musdu laelfinumiAniadsvesyiuusigda
Tumssenfludutangs na1afe feauifisyiuurgdalunisaaudasndnAiedradsyi
uraadlalunnsaey azgndnaglunguin doufaeuiifisziuussqdalumsaatgaininAieds
vassziuussadlaluniraey axgnanadlungugs antuiidednnszyihdayslifamgnme
flalldatnegu (MNAR) Tasruuaamglunguiifisziuussadalunsaousiviniy aintu

NATHANIIRDUAUDITade Uragda Ul uMFE NGl ayaaNyInl annansaeavsuaslioaal
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v | ala o 6 waae o vy a a A (%
m@ﬂﬂﬂ’&@lﬂuﬂ@llVlNﬁ‘zﬁULLi‘ﬂ’ﬂﬂI”ﬂuﬂ'ﬁﬂ@U[3]’1 E’J@ﬂﬂq"lﬁuﬂiﬂ@@@ﬂﬂm@uwﬂ NBRATINITASLAU
nerevauedleaatily 4 Winresgaeunneugn NeliANNWANANIeIEATINITEYINE
o =
TRV

< dgl v v I o YA v o
NIU sl,uﬂ’]?@ZL’)uﬂ']T[ﬂﬂ‘].l@u@ﬂ‘ﬂﬂ@@‘]_lLLﬁmzi‘ﬁiﬂUﬁ'ﬂNﬁlq’]LLUU@@U E&QQﬂﬂ’Tﬂuﬂ
voa & v v A = v A 2 ~ =
Wmmngmmmﬂummﬁ@maw T NUan 4 INIUU L‘W@ﬂqqﬁ\lﬂzﬂr}fﬂ,uﬂ’]ﬂﬂ?ﬁULmﬁlUN@
= a (% ° v ~ v a <
NITANTN LL@:ﬂWﬁ‘L‘]_FJ“?;I‘LILV]E‘].I"II@ZQ@‘LIW‘IU'JM 4 U8 LW@LL@L;NLLu'ﬂuNﬂ"]W"]i‘WNW]@?ﬂQ"IN@WN’Wﬂ

v = Yy aa ] < ax
sﬂﬂqE\Jﬂﬂumﬂizﬂqmﬂqim@qﬂQﬁﬂq?ﬂ?ZquﬂqmﬂLLmqu 3 119

2.3 ARTINSFYUMLVRITAYA ANNANTANEINHIUNY WUIY SRTINITGEYIE
17 Pt = i a v o g v i a '3
gasiayanldlunisAnmliaininiessr 30 wazazviilinanislszunuaiwnsiimas
Lﬁmmwmmmm?mu@q (Bernaards and Sijtsma, 2000; Raaijmakers, 1999) uanainil
Tugorunisniasaaasnisaausvaugauy  daaiullsdesndnsnisgymeaainis
ReavauesladaLaziINNdTesas 30 lAEaRIINITgMNEreslayaluNHuINeTvFasazeq
o @ a @ @ @ a o voa i @ ° @
NuIUgaaLaziiunIneLteastlulase LNMUUALANAA YN HLARL I NN UIUL B L
nane lunsAnenasall FIaeldansnsgymneaeddeya 4 ITAURE 5% 10% 15% UAY 20%
o o ° v a ¥ @ 17 A o = =
pnanay laannsmuuagaaunaziunisneudeastludeasunmuuaiulimuteulaasd

anaznrgymeresdeyauiazlssinm

A v < v &£ %

2.4 ANNENILLFDY LLLALTHANNENaslaaaumus 20 4o Bl Tansawna
PEIULLFDLUATANNUN BTl UNTszanAgand L LR wandesauTiaandt 20 48
(Bernaards and Sijtsma, 2000; Zhang and Walker, 2008) Aatiu lunnsfnmnasail (idy
= q v o = % @ o o = v a o
AdldAdaNgLLLaBY 2 TYAL AR 20 U8 WAT 40 4@ AINAIAL TlnalAesny

i o o < & = o<
ANMNENIMLLAB LN LT UMM AN dNgNaNSludgn 1 uAn = Laznal
3. NMsAnuINIsIaaNiaya

msAnAaeNsaaeslayaniail § 4 TuneudAty MeaziBanlsngAuNunn

=D.
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agltunaunIsTIaItays

'

Y .
4UN 1 N19AT9ANITLE05TNUATB AR LKA ANNAINTNTBIEAD LATLLILLNLNNTAELIEdaL

@514 ability distribution (8) A1uluaa
IRT WUyl 3PL ANN2WNANGNFRRENS
1,500 3,000 waz 4,500 A

@574 @), by, ¢ WA wawiniy
ANNENIULILIADL
20 uaz 40 4n

%19 Motivation distribution
ANNIUIANGNFIBEIN
1,500 3,000 uaz 4,500 A1

v

AW Py(e) muTuiea IRT WU 3PL

Y

a519g1ununismeuauasiaany (Uij)

A4

duil 2 dpnsyindayaliifinan1azgmemeliiteulanisdnmiia 2 dszan

v

—
|°1‘Tuﬁ 3 UszanauAmawni 3 33 Aa MIEM uay ML

A 4

& . = cy v
AUN 4 ﬂﬁ‘zﬂqmﬂqwq?qﬂLlﬂ@Tﬂ@@@uLL@ﬁﬂquﬂquqiﬂa@ﬂU

WHUMWA 1 a7tlduneunIsanaesleys

4. mﬁm‘s'\:ﬁiaga

= v 1 o ar a & 1 k4 12
Lﬂ?‘?;l‘]_ILV]?;I‘]_Iﬂ'J’WNgﬂlﬂﬂ\1LLNu%’]‘ﬂ@ﬂ@ﬂﬂ?:ﬁ@mﬁﬂ’]?ﬂ?ﬁlﬂMV’Y‘ISL‘HLﬂm‘VI

4.1 ANANNATLEEN (BIAS) [@8UaNNITIAAIANNITN (6)

> (0-0)

k

BIAS =

0 unu AIwITIRLRBINLAAINNTTUTE N AN

n, WL AU0UTRYAIADY I TTALANNAINITON k
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= ' a cal YV a o a
Wa 0 wWiu ATWAITIHLARTNLNATY T TEALANNNAINITON k (-4.0, ..., 4.0)
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| = = o o a
4.2 ANTINNADIUDIANNHARIALAADUNIAIADILAAE (Root-Mean Square Error:

RMSE) @auaunslaseannisi (7)

S 0-0)

RMSE (0,) = o (7)

WA 0 WU AMWITIRARTALNATY U TEAUAINNAINITON K (4.0, ..., 4.0)

0 uny AWITIRARTNLlAAINNITUTEN AN

N WK SMUIULEYATIADY Db TEAUANNAINITON k

WFauisuAeasuasmil BIAS A0tn9alATziAslLlsisunuuniaimen
\WaNN179AT1 (One-way repeated measure ANOVA) d@auadiil RMSE Wansouiidauiiney

35lalAATE RMSE dasiign aziamuninuinign

CENREEET

f«nﬂm@mﬁLmﬁzﬁ@mn’]wsm@ﬁ%%mﬁ@H@gmmﬂﬁg@ 3 38 loun 3ensdszann
ANALNLNY (MI) FaAmauanegegn (EM) LL@%%M?‘]J?:N’Wmﬁﬂﬁﬂﬂﬂiﬁ@dfﬂm (maximum
likelihood estimation:) @117ULsENNIANNIINRABTANNATNITDVBIHADY L1HNTUNAUD
fidndnlEmail

1. wamsulFauiiauan BIAS aasinwisniiinesanuainsnrasiaeunslasanioy
nsqaueEadnegy (missing at random: MAR) uazmsgeyvneiilaildodnagu (missing
not at random: MNAR)
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NANNTALATIZYAN BIAS ‘LI@QﬂI”]W’T:]"WﬁLﬂ@§ﬂ’)'\3~l@ﬂ3~l’]ﬁ‘ﬂ‘ﬂ@<@@@ﬂ G AelAgnaz
nrgrumeetnagy (MAR) lnaninsan BIAS_6 v 3 38 dArlndiAseiy 1ng BIAS 0. ML
falndqueduniign douneldantoznsgmeililiednegn (MNAR) laaninsay
BIAS_0 vis 3 A3RalndiAnsiu tng BIAS_O_MI fawdrlndausunniign visil nelinng
g 2 Ussnn eRmnInnmuIuanguiiadnia 3 1uin A1 BIAS_0 10uusazis

UANRAAUNBANNENILULADULNNTL T1EAZLDUARIAITIN 1

a a & 1 ! a 13 v o
A1 1 NaN179LATIE1IAN BIAS mmmwwwmemmmma‘mmgmu (q) [UNRIN
AN19TNTgrunng muﬁmﬂzimﬁqmjw (n) ﬁmmn’mﬁmmm@ﬁ@yﬁ@ (m) Way

AYNENUUaaY (1) ANNANAL

MAR MNAR

MI EM ML MI EM | ML | MI | EM | ML | MI | EM | ML

1,500 | 5 | 0.045 | 0.045 | 0.045 | 0.001 | 0.007 | 0.000 [-0.016|-0.015(-0.0716| 0.0715 | 0.015 | 0.015

10 | 0.054 | 0.054 | 0.054 | 0.061 | 0.061 | 0.060 | 0.038 | 0.040 | 0.038 | 0.029 | 0.029 | 0.029

15 0.057 | 0.057 | 0.056 | 0.031 | 0.031 | 0.031 |-0.010|{-0.008|-0.011| 0.013 | 0.014 | 0.014

20 | 0.033 | 0.034 | 0.032 | 0.022 | 0.022 | 0.0217 | 0.023 | 0.025 | 0.024 | 0.050 | 0.057 | 0.050

3,000 | 5 |-0.005(/-0.006|-0.006| 0.015 | 0.015 | 0.015 | 0.028 | 0.029 | 0.028 |-0.002({-0.001|-0.002

10| 0.054 | 0.054 | 0.053 | 0.040 | 0.040 | 0.040 | 0.061 | 0.062 | 0.061 | 0.005 | 0.005 | 0.005

15| 0.009 | 0.009 | 0.006 | 0.044 | 0.044 | 0.044 | 0.035 | 0.037 | 0.035 |-0.002{-0.007|-0.002

20 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.019 | 0.009 | 0.010 | 0.010 | 0.071 | 0.012 | 0.012

4,500 | 5 | 0.037 | 0.037 | 0.037 | 0.0714 | 0.014 | 0.074 | 0.023 | 0.024 | 0.023 | 0.007 | 0.007 | 0.007

10| 0.047 | 0.047 | 0.047 |-0.004|—-0.004|-0.004| 0.052 | 0.053 | 0.052 | 0.026 | 0.026 | 0.026

151 0.009 | 0.009 | 0.008 |-0.004|-0.004|-0.004| 0.010 | 0.017 | 0.070 | 0.000 | 0.007 | 0.000

20 |-0.004(-0.003|-0.003(-0.020{—-0.020(-0.020| 0.017 | 0.0719 | 0.018 | 0.029 | 0.030 | 0.029
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HANNTITHLIN LT 8A89AY BIAS ‘uaqqumﬁLm{mmmmmmmému (0)
meleaninznisgumaedegy (MAR) wudn A1 BIAS_0 wensnsiuesnadiusdnAny
yeadATsEAy .05 awou 48 g Ieellungusnednaming 1,500 AU AiANENALLLEDL
7 2 TLAU UAYARINIIGIYWIETY 4 3¥dU A3 ML fia1 BIAS veundids MI uaz EM
e A NNERRTITTAL .05 41u0u 13 4 lunguenatarunn 3,000 AL AANEN
WULRDLNY 2 F2AU WAZARTINIQMIENS 4 336U 38 ML @A BIAS toundias MI
uay EM atnafiiaddnynasdafiseil .05 4o 16 f anigiiie MI uay EM uansnang
aenaTiiud ATy ynsadanszin 05 Sudu 4 g danlunguinetnamunn 4,500 AL NIANNENT
LLURBLMY 2 7Y LAYARINNNTAMNENT 4 9560 33 ML i1 BIAS feandidd MI
uar EM atnslidadAny
atnafitiadnAtynneadan

VNNATANTEAL .05 AU 11 @ 3ue¥iae MI waz EM uansnanu

= o B

TLAL .05 AU 4 @: TIEHATCLAUAPNATT NN 2

A9 2 mma‘ﬂ?mmﬁmmm@jmmﬁq BIAS Gnmﬂ'ﬁmmﬁme‘fﬂqmmmimmému (6)

melsianiaznisgoyneetngn (MAR)

ARTINTFYMILIITAYA

n Item |Method 5 10 15 20
MI EM MI EM MI EM MI EM
1,500 | 20 EM - - - - - - -

ML - - 0.001" - 0.001 | 0.001 | 0.001" | 0.002"
0 | EM - - - - - - - -

ML | 0.000 | 0.000" | 0.001" | 0.001 | 0.000" | 0.000" | 0.001" | 0.001"

3,000 | 20 EM - - - - -0.000" - - -

ML | 0.000" | 0.000" | 0.001" | 0.001" | 0.002" | 0.002" | 0.000" | 0.000"

40 EM - - 0.000" - -0.000" - -0.000" -

ML | 0.000 | 0.000" | 0.000" | 0.001" | 0.000" | 0.000" | 0.000" | 0.001"

4,500 | 20 EM - - - - -0.000" - -0.000" -

ML | 0.000 | 0.000" | 0.000" | 0.000" | 0.001" | 0.001" |-0.000" -

40 EM - - -0.000" - -0.000" -

ML - - 0.0003" | 0.0004 | 0.0004" | 0.0005 - -

«
p<.05

WaNELUE - UNIED upnsenuet T ATaDs
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HANTILATIZIAT BIAS_0 usnsAnenuatwiliuad1AyneadAngsay .05 a1uay
34 7 1aelungusnesnuIn 1,500 AL NANENULLADLYIN 2 T2AU WATENTINITGEUNL
V9 4 3zAU 95 MI §A1 BIAS #eund1ds EM uaz ML atelvudAnyneainnseay o5
° ] Ao £2 | ax I A e o aaa o ° '
UM 4 7 IULVIs ML desnd1is EM etalidad 1A nananssay .05 a1usu 3 g
lunquAmaENeuUIA 3,000 AW NANMNENWLLABLYN 2 TTAL LAZERTINITGIYUIET 4 TEAL
35 MI #A1 BIAS eandias EM uaz ML agnaligdAyneannnseay .05 f1u9u 9 4
U04x798 ML %eandiis EM et WwHugdAnyneadanseay .05 e 4 A doulungy
AIBLNIUIA 4,500 AL NANNEVULLABLIN 2 TYAL WATERTINNTEUUIENT 4 TTaL
75 MI #fn BIAS %a8nd198 EM uar ML tnaltitd A naannnsesy .05 a1uau 11 9

Aaa @ | aa I A e o a aaa o ° ! =

wuzis ML tdeendnds EM egaldudAtyneatnnseal .05 a1Uiu 3 @ sUaviasn

o =
PNRANTWNN 3

AN519N 3 m@mﬂﬁﬂmﬁﬂmm@mmm BIAS summ'ﬂwqﬁﬁLmé{mwmma‘mmé@@u (0)

nelraniaznsgoymanldlldetigun (MNAR)

ARTINTFYINLIRITayA
n item |[Method 5 10 15 20
MI EM MI EM MI EM MI EM
1,500 | 20 | EM |-0.001" - -0.001" - -0.002" - -0.002" -
ML - 0.001" - 0.002" - 0.003" - -
40 EM - - - - - - - -
ML - - - - - - - -
3,000 20 | EM |-0.001" - -0.002" - -0.002" - -0.002" -
ML - 0.001" - 0.001" - 0.002" | -0.001" -
40 | EM |-0.000 | - -0.000 | - —0.001" | - —0.001" | -
ML - 0.000" - - - - - -
4,500 | 20 | EM |-0.001 | - -0.001" | - -0.002" | - -0.002" | -
ML - 0.001 | -0.001" - - 0.001 | -0.001" -
40 | EM |-0.000" - -0.000" - -0.001" - -0.001" -
ML - - -0.000 | - - 0.000" - -
.
p<.05

WaNELME - UNIED upnsenuet T ANans
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2. tamaFeuiisua RMSE 183a1wsnfitnaiannuanunsnaesgaaunlianiny
N9grUMEetnag (missing at random: MAR) uaznisgrymeildldedniga (missing
not at random: MNAR)

NANNTILATIZWAYT RMSE Bumﬂ'ﬂ'wnmﬁLﬁ]@ﬁ?ﬂfmummimmém@u (0) nnelg
an1arnsgyeetnega (MAR) wudilaeninsan RMSE_0 904 3 AafAlnaAeeRY
1ne RMSE_0_ ML #@tiesndn RMSE_0 MI way RMSE_0_EM uwazA1 RMSE anad
dlo ANsnuLLse RN @'qumﬂiﬁ@ma:migmmﬂﬁiﬂﬁmm'@:u (MNAR) WU
InenInwaan RMSE_0 failnaldasiu iieafiansounan RMSE 521419 MAR uway MNAR
Wu9n A1 RMSE_0 neflld MAR tiaandn MNAR 91easaanfaluunng 2

MAR, n = 1,500 MNAR, n = 1,500
120 120 o
e B=p=—n - vi0
100 e T 1.00 +———
090 —=—em20 === EM20
080 —tr—ML20 0.80 -+ ML20
0.70 - M40
060 ——EM40 060 . M40
. —l —o—ML40 -
e = BLYUS T e EMAO

. N ) . 1 2 3 4

MAR, n = 3.000 MNAR, n = 3.000
10 120 —
110 m‘* - @= MI20
100 s T 100 ————
090 —=—EM20 == EM20
0.80 —tr—ML20 0.80 - ML20
0.70 == M40
o 060 +————————  _. w0
050 p— —0—ML40 -
0.40 ——— 040 T —%—EM40
) . , ) . 1 2 3 4

MAR, n = 4,500 MNAR, n = 4,500
e 1.20 -
Bl _ o 20
090 0 1.00 +—F————
080 —a—em20 o === EM20
070 r::: ' i ML20
0560 ——EMd0 060 —— _ . MI40
) — —o—ML40 -
o L 040 T e EM40

N A . . 1 2 3 4

wanEue A1 1-4 Tuuny X uaneDie ansInnsgaumie 5% 10% 15% WaE 20% ANNAIAL
MI20 uay MI40  mangfe 38 MI fiR9uenauuugey 20 48 uay 40 1@
ANNANAL
WHUNIWA 2 A1 RMSE 109 mnmilinaianuansnanvastiany (0) meldaniaznisgoms
aesgu (missing at random: MAR) uazmisgayyeiilaildetnega (missing
not at random: MNAR)
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wansAnaglladn nsFeufiausn BIAS uaz RMSE 983AM19NRlA05AN
annmnresgaay (0) nmelsaninznisgmeetngy (MAR) 98 ML Huudltialiian BIAS
waz RMSE deeiign daunelsianioznisgymenlalldetnegu (MNAR) 38 MI fuudlis

1A BIAS wesiign usidafaisiuy RMSE 3 3 38 IAnlnalAsany

anus1gean1siel
a e lﬂl o v v z a o ar 1 o a =3 d‘ ) ar ! lﬂy
AINNANITINENUILAUDUINAUUU mamm@ﬂmnmfgmmﬂi:mummmu‘l@mmﬂiﬂu

1. Arnanfimesannanunsnaasaauiildainiinisdaniadeyagmans 3 33
Taun AsnirdszanuAmaununy (MI) JaAaavanegegn (EM) LazABENNTLlszan Al
Hulilfaean (ML) medlFdeulansinmnesaiifalndiAeeiu idamirnizsanmstayagome
M 3 38 WAETLE U RN L‘ﬁfaLLFﬂSﬂf«;mfa'@ummﬁ%ﬁmmﬂ”@sﬂmqiymmmuﬁg\iL?m
fainlinafiendaedlunsuanuazniay wagiinisuunaninangiudayagume
Tananysniacniga (MCAR) whitu uenanil A3msdnnisdayaguunena 3 38 6dliy
newRLliEsnsadaneALtayagum eI LLNsgtathagy (MAR) uag Magovne
fallgathedn (MNAR) dsraninmlumadnnisiayagomens 2 dssinnaesis 3 33

%agﬂﬁml,l,s\iuﬂﬁvl,siﬁmﬁu (Acock, 2005; Finch, 2008)

2. uaMsAaNTNAY BIAS waz RMSE w0438dannisiayagowians 3 38 wud
74 3 33 awnsndszinusmsfmedacuannsosasaeuldlndiAnsiu fweandesiy
nan19AN®N189 Enders & Bandalos (2001) Finch (2008) LAz Graham et al. (1996)
NNHANITWATUIAT BIAS az RMSE m@ﬁ‘%ﬁmmﬁmﬂ@qmmﬁﬁgﬂ 3 35 nelianiaznig
gumene 2 wuy 33 ML linannsuszannmwisfipesanuaiunsosesdaaugnie
wazfllsrAninngendniindndzau ilesann A3dannadeyaguunaues ML 1y nezuaums
ﬂa‘zmmm"mmLmuLmeﬁLmﬁzﬁﬁhwmﬁLﬁl@?‘gﬂm%ﬁumFﬂwfumwﬁm @3 MI
uLagis EM fiqndauiiddnyde Slunslumsdnnisdeyagomie 2 Tuaa Aa Tuealunns
Uszanadmauny wagluealunmaiinmsifays laansdssannamawnugagia MI 1u
Waldianildannnislssinusmawniiganeinnagniessiuguadnfidssimmines
fuviasannniian luduneurenisszanusmauwny aduiudesiuyasadayaiieldlu
MaUlszanAARILT] M AR WETRIHANITUTENMAIAUNLE IS M ASY T 1ngau
HuAnssanumaunusganeiiasdnfion uiannsAnsuandalifnanisfinele

seylAnn A1uou M 13aNuIuATIIeINslss N A ALNIT AoTHAYINALWYINlA Adas

183



& meuffauiiguanninteisannisieyagy e &

AU UATNN IO TAINAINITOVENE ADL

° 2 | | v aa = (% ' ° P o &
NANNTUTEN AN ALNUAI T 8AERE MI HAMNNADIUNUENNINNEN UWATHAANS
AleuanA1anululuani17lse i AIMALNY  anavilinani1salATIiaasds MI luluiaa
1 a s | v ar 1 aa q‘z
N13UTE NN UANALNULALINIAANITIATILY INEDAAARINY 47138 EM Jdumnaunisilseann
AMALNY 2 JUADY LUNNTAIUIINALTY (iteration) Aadu E-step Lay M-step lazaz
YNITATUIUNAUTITENIN 2 TUABUAUNIIAZTAATIGEN (convergence) WiBAININNNS
A % v ey o v aAa & = Aa £ o °

wWasuwlasdasunn wadldAununuateyaguvneiiiiaty mdyuniniuepe 1w

° ¥ a &= o 6 vaa 0 ' v a | a I's
NNTANUAINAUTINATIAIRZIINLYAE EM  Tiean19Us s ndAnalnulnalpeaa I nisntines

MuragaNInyga (Alison, 2002; Bodner, 2008; Graham, 2009)

3. mellFannznisgumedilaltecisgu (MNAR) #1 BIAS waz RMSE 184m13
UsEnnuAIANNANNNT08EADU4IN9AY BIAS way RMSE 989n19tlsvanuawiiines
pnNanTvasdaauelfaniaznisgyintetniga (MAR) udfdlunisdnenaiadl
agyimsAne MNAR mellif MAR usiiiesannluduneunisdszannsmaunuiu fauls
yhunelulumanstszanudmawnuiifesiafeainty fe faudsusedalddunnima
ns3eu iflesn MAR fdesnaaiesiud daudsvhunsiesiludeysilifiigyme
Fedu ey Wenmatssanudmaunuiianuesaedeu fsdwaliiinanuaaapden
Pe31lsEan AN REeTANNAINNTRTRRaa UMt MNAR Tu \flasannlilsiihsouls
namIneusuasiagatrasiefiddguymeaiiniuniuiainng deildnisdssanmn
WIHRaTANNANNTIBIRAa LN MNAR HAn BIAS uay RMSE gend1 nsiseanm

I a 3 v v v
ﬂ’W‘W’Wﬁ"WNL[ﬁl@?‘H@\'ﬁl@@’m_lLL’NZCW)’WN@’]NW?G‘H@QQ@@UJW’WHIM MAR

AALAUDLLLLS

1. 2arauasuslunisunaanisasalule

Tunfiseidaauanuzdmiunmsinlfldlulssiiureanisdenlgdluaniunisal

a Vv a a a = ar ﬂs/
a39 wazdalauauuluidanatian lnalmaaziaannail

1.1 maiagluafsiinudn 38 MI 98 EM uagis ML ({uisnsdnnisdeyagnme
aa v = a [ o = o o=
RANNYNFDY (accuracy) UarHAINAIT (stable) InatAaeiu TuReulafinantasanungn
a vaas aa 1% 2 ! ! o o v ' |
wenldaslansnilalamazlinalaiuansnaiuninin lnanelaaniaznisgymaetnagy
(MAR) pq7iaantdng ML LHa9aniANNALE Al in19lse 8 iAI NI aIA a5 AN 3881

A ag va v o v | aa ) v
LL@xLV]ﬂUV'Wﬂﬂ]Nﬂ')f]llL‘MN’W@NLL@%@@@ﬂ@@ﬂﬂu‘ﬂ@a@lﬂﬂﬂ'}’mﬁ MI Lag EM mumﬂmmqu

184



® nuading ATUUAY  AFTH NIYAUd  uas aan ATGlY &

nmegrumianlalldetnigy (MNAR) widnawnsoaenldlane 358 MI uaz ML usAds
wantd ML 87nna7 1Hedands MI §qngeuiresiuiy M 1iFeduiuaiwednistssanm
! & I A [ ! = o 4 ! ! v as

AMARNUTY FIATHANINIILYITLA AeagyinlinansUssanuAmMALNUA g N EAIERE MI

= v 1 o a = ax o o Y J I aa
mfnmgﬂmmm\luﬂ’m’mmﬁm UANAINU 16 MI EI\'iNﬂrJ’]Neﬁﬂsﬁﬂlﬂ.uﬂ”ﬁﬂﬁu'JMN"lﬂﬂ')"lfJﬁ ML

1.2 ufuannsAduAsall agnudiis ML flanugniiauazasiilunislszannan
wfimesanuaTnTeddaauuInndis MI uwar 33 EM uiis ML ldfidunau
nssznusmaunudeyaiifasnguwe fuiu pasReansunianganng mailfldd
saAnEuAnnTUszi AT fmaAnnaTITeae iy viemila Arnauny
Argryneifatu winauladAgumeiiAsiu vindszanusmaunuuda psfinamspay
agndls Arfia1suildis EM ilesandelfdniludinisiiauaslidudeau fsaznonsianis

inlihlszgnaldunnndn@s MI lunsaigadeyanazsomiuanlszinnmaunuiiesaien
3 P = o o 1
2. datauanustNan1sIvaluasenali

=2 :: dy [~ = v | aad‘ [=1 Vv J v a' o ar
2.7 NMTANEIATIU Lﬂuﬂ’]ﬁ‘ﬂﬂ‘lﬂ"]ﬂ"liﬂ,mﬂQWNLﬂuL@ﬂNﬁl‘ﬁﬂLﬂu‘U@[ﬂﬂ@ﬂLU@\?[?]LL‘V]@']WEQ
= @ Ao t2 i = =2 =
sﬂ@@mﬂﬂ{]ﬂﬁ?ﬁlﬂﬂ@u@@‘ﬂ@’&@UWNﬂ’]?W?Q"{LMﬂSﬁLLuuLLUU 2 AN ﬁQ?NﬂW?ﬂﬂHqLﬂ?‘HULWEUN@

o =2 v [ aa = 4 ! !
Aun1gANE N8l ﬂ"J’WNL’]_]uWT/jNL‘] Mﬁ‘ﬂﬂ"lﬁ‘ﬁlﬁ"]’ﬂﬁﬁ‘SZLLuuLLUUM@"IElﬁ’]m@llﬂ

2.2 AvsdimsAnE T suaunan1sAnE A elAnuuaaua Il unyiR iy
uan1sAnENElAlAa N EINTABLUAUe e dE LNLLNLLLABURINUTBULLABLNEAINN

dunyeandugatasninnuiuieniis

= ae Jay o o A '3 o v
2.3 tlasanauiseiiddaananAnsiianizainaniunisainisaiaeddeya
lunsAnmeasiallrsinsnFouiisuiunsineinelddoyasss iieluannsaidenldla

ADAPRDINUANINATILANNINTU

185



& meuffauiiguanninteisannisieyagy e &

AU UATNN IO TAINAINITOVENE ADL

518N1521994

ATdY NIYAUINR. (2550). NOBINITNARDUUUIIYA. fiuninedl 3. NIUNWNMIUAT:
139NN ALINANINT TN AN EN AT,

Acock, A. C. (2005). Working with missing values. Journal of Marriage and Family
67, 1012-1028.

Allison, P. D. (2002). Missing Data. Thousand Oaks, CA: Sage.

Bernaards, C. A., & Sijtsma, K. (2000). Influence of Imputation and EM Methods on
Factor Analysis when Item Nonresponse in Questionnaire Data is Nonignor-
able. Multivariate Behavioral Research 35, 321-364.

Bodner, T. E. (2008). What Improves with Increased Missing Data Imputations?.
Structural Equation Modeling 15, 651-675.

De Ayala, R. J., Plake, B. S., & Impara, J. C. (2001). The Impact of Omitted
Responses on the Accuracy of Ability Estimation in Item Response Theory.
Journal of Educational Measurement 38, 213—234.

Enders, C. K. (2001). The Performance of the Full Information Maximum Likelihood
Estimator in Multiple Regression Models with Missing Data. Educational and
Psychological Measurement 61, 713-740.

Enders, C. K, & Bandalos, D.L. (2001). The Relative Performance of Full Information
Maximum Likelihood Estimation for Missing Data in Structural Equation Models.
Structural Equation Modeling 8, 430-457.

Finch, H. (2008). Estimation of Item Response Theory Parameters in the Presence of
Missing Data. Journal of Educational Measurement 45, 225-245.

Gibson, N. M., & Olejnik, S. (2003). Treatment Of Missing Data At The Second
Level Of Hierarchical Linear Models. Educational and Psychological Measurement
63, 204-238.

Graham, J. W. (2009). Missing Data Analysis Making It Work in the Real World.
Annual Review of Psychology 60, 549-576

Hanson, B. A., & Beguin, A. A. (2002). Obtaining a common scale for item response
theory item parameters using separate versus concurrent estimation in the

common-item equating design. Applied Psychological Measurement 26, 3-24.

186



® nuading ATUUAY  AFTH NIYAUd  uas aan ATGlY &

Huisman, M., & Molenaar, I. W. (2001). Imputation of Missing Scale Data with Item
Response Models. In A. Boomsma, M. A. J. van Duijn, and T. A. B. Snijders
(eds.), Essays on item response theory, pp. 221-244). New York: Springer.

Kim, S. (2006). A comparative study of IRT fixed parameter calibration methods.
Journal of Educational Measurement 43, 355-387.

Little, R. J. A.,, & Rubin, D. B. (2002). Statistical Analysis with Missing Data.
Hoboken, NJ: John Wiley and Sons.

Raaijmakers, Q. A. W. (1999). Effectiveness of Different Missing Data Treatments in
Surveys with Likert-Type Data: Introducing the Relative Mean Substitution
Approach. Educational and Psychological Measurement 59, 725-748.

Schafer, J. L., & Graham, J. W. (2002). Missing Data: Our View of the State of the
Art. Psychological Methods 7, 147-177.

Zhang, B., & Walker, C. M. (2008). Impact of Missing Data on Person-Model Fit

and Person Trait Estimation. Applied Psychological Measurement 32, 466-479.

187






Journal of Research Methodology, Volume 26, Number 2 (May-August 2013)

M7ANTIGINGINITIRE TN 26 BULT 2 (WOBAIAN-EIUIAN 2556)

Work, Family, and Life Balance of Teachers Before and After
First Decade of Education Reform

Nuttaporn Lawthong'
Suwimon Wongwanich?

ABSTRACT

Work, family, and life balance of teachers before and after first decade of education reform
had 3 purposes; 1) to study time spending on work, family, and life of teachers before and after
first decade of education reform 2) to compare time spending on work, family, and life of teachers
between before and after first decade of education reform, and 3) to compare teachers’ teaching
and result of teaching on students’ learning among groups of work, family and life balance from
435 teachers who are teaching in basic education level and started to work before 1998. The
stratified random sampling was used in sampling method. The research instruments consisted of
questionnaire which was validated research instrument by using confirmatory factor analysis and
cronbach’s alpha coefficient. The data were analyzed by descriptive statistics, paired-sample t-test,
and ANOVA.

The research results were as follow:

1) Teachers emphasize on family, work, and life respectively, although they spent most
of their time in work, family, and life, respectively

2) Teachers spent their time in work, family, and life before and after the first decade of
education reform differently with .001 statistically significant. They spending their time on work
and family after the first decade of education reform greater than before education reform, while
they spending their time for life after the first decade of education reform less than before education
reform with .001 statistically significant.

3) Teachers’ teaching didn't find the different among teachers” groups which have had
the different levels of work, family, and life balance (WFLB) with .05 statistically significant, but
teaching results on students’ learning reached a .05 level of statistical significance between high
and moderate WFLB groups.

Keywords: work-family-life balance, education reform, teachers
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wazpsauniy uldaansauiinelfiinanudauds vite enaviliinuanauaniineldiin
nsatLAYUANTULALTY (Barnett, 1998; Frone, 2000; Greenhaus & Parasuraman, 1999;
Grzywacz & Marks, 2000; Kirchmeyer, 1992; Pittman, 1994) @@ﬁmwmmmiﬁﬁmmmz
pTALATIRLAYNSLINAOANNNEAR (quality of life) wazfniivdaulunisdnanuatafige
(well being) (Greenhaus, Collins, & Shaw, 2003; Marks & MacDermid, 1996) Lay
Kirchmeyer (2000) (Rt ARENNNNITVINUNLATELATY (work—family balance)
iy pasn wnsvinauiudin (work-life balance) wWFanlalitieny AasnIWNNTINAUAL
FAm (work-life balance) duflunirussaanuianalalunisandudimuynudyn danis

ALEUNTAINANIAIUFBITVIINTNIY 1987 UAZANNENRLLUNNTNTEVINANEN ]

ANNTANENRE WL WIS UM AR NI WNTINAURALATELATY TIA DN
asmlszneuunuvmtmesyrrsutianiluaasiny ludnndaqiulneanzdnniaaiudn
Ao o < o oA i M 1A i o <
niansuzlalanyAranuanty uanainidaudniinguauiuludlddasunsuiuuiniy

<~ m v ! ar o ar lg/ aa aa e 8 A o 3| 3
wielildegedunuasaunioninau HRresdindaqiuasiansusiiluainenlsznay
AulAUn 91U ATOUATY LASTINAIUAN AINUAIAYTHNITANHIARENINNTYINIY ATOLATY
wazdan Iagiruean¥urraIn1siinaan nlunvinay Asauai 9m duduaauaiunm

Tunsfneasaaunuviluivinau Nty uaznisdinadousaliunesay
aaa o0 - “ o
AL UUNITINE

faasing

NFANEINITAAAANINNNTYINIY ATELATY WATTIRUBIAT NeuULATUaINITLg
NIANEILUNATTEWLIN YNTANEILAZNaeUIEALNIANENIUALTIY TneiFadirinau
neutl 2541 UneunisufsUnisAnelunmasseivile 1 1 (WA 2542) 41Uy 435 AU
UsTNauAEEUIa 338 AW (78.06%) UWATETNE 95 AL (21.94%) AUWUNFNNATNABUATNTEAL
Uguae 28 AU (6.54%) FLAULITLONANTN 152 AU (35.51%) TEALNFENANSN 234 AL (54.67%)

a a = o a o = o =

wazagnaaululsaFourentlonia TuilungiaeulussiutlsenuAnmuazdisenAnm 14 A

A v ' A o
(3.270/0) LL@%ﬂgW@‘NNﬂﬁNﬂ’ﬁﬂiz@’mMWNHQN@’]?ZW@@‘L& PNU ﬂ’]‘lﬂﬂ'ﬂﬂ 39 AU (13.680/0)

ATIAANARNT 52 AL (18.25%) ANeNF1aRT 50 AL (17.55%) AIANANTN ANAUN WAZIUETTN
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= = a al
47 A1 (16.50%) KUANEULASNAANTT 18 AL (6.32%) Aally 13 (4.56%) NITINUBNTN
WALALULAE 28 AU (9.82%) WATANENANNLTENA 37 AU (12.98%) mgémmmumumm
dquslmgl,wiwuuﬁq 311 AU (72.83%) TANAININADIUANIAR 86 AL (20.14%) WAZUENFI

visallumiing 30 AW (7.03%) ANNATAL
irsasdanlalun1s3dy
WULABLDNNNTARAANIWNNTVINNNY ATOUATY uATIRedAg 1sznaunaanisdn

ARENINNITVINNY ATELATY LAsTHnIeIA7 WazN1sIANITUUIRNUAT Hesazidanaall

NTIARRENTNNTYINANUE ATOELATY LASTIRTEIAT WAWNIEANDINNIAINNIATIR
NM93U3 ANNABINITNATITBINTYINNY UWATATELATY (Perceived Work and Family Demand
Scale: PWD, PFD) (Boyar, Carr, Mosley, & Carson, 2007) a1uqu 9 48 Lﬁ@f"immﬁ"ui
ANINABINITINANTBINITYINNY 5 48 UATNITFUIANINABINITIANTBNATALATY 4 19
fammuiiaiduiuwundiadin s sefu (1 - ldifudanedneds fa s - Wiudapatnaga)
tnunnamsaasatanEanmalazeaig Inanisiamsiasdlssneidediuiu faanuie
Farlszanundedtueainuesnsauinavinty 0.67 uay 0.68 lnafRdtliiuunindngnd
unaFsdiomnaninAnliEins LA uiassinaresnsauasiliay 5 fenny uazaing
famouludiieinnnssuianufiasnisinaisesmies 5 48 wanisaTaaaauANNLie
ANENN919EN AN LEANITBIATEULIATBINITVINIY ATELATY WATTIRIeIA7 TUNNT94Y
ARITIRAINTL 079, 0.84, 0.86 MWEIAL AAMTnsdInanRelufieniy lnafia

1 = 1 ar ar 3 .
NINNANUTDLNINY 0.70 (UHFNTRS ANINDY, 2546; Nunnally & Bernstein, 1994)

nedanTsUiRnuag Weundemniuunanuuulssiiiunisaeutedng (Teaching
Evaluation Form: TEF) (Onwuegbuzie, Witcher, Collins, Filer, Wiedmaier, & Moore,
2007) d1uau 18 Yo FamouiiafrduiluuudAin 5 seiu (1 - ldiiugasatned
T4 5 - uiudaeetdnd) dumsamaaauaapseden wazaunsalangdng
Inanisinssiasdllsznay §Adelfihuundasnantnaiedomanailmifingy 2 e
dgliuuudnanansnuiildlfvanzaniunguinesne saddemouiiau 20 48 wanns
AIIAgaLANMLTENAIENN Iz AT BueaRn T sATa LAl sTIfiunTealuns
ARUATIER AL 0.90 Humanuiiasiguaniuisensy lnafidannndwizewindu 0.70

(alggmni NANINEN, 2546; Nunnally & Bernstein, 1994)
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n153 Lﬂ%’l:ﬁiﬂga

mﬁ@"ﬂm?qffil,m’wﬁ%mﬂ@ﬁﬁﬂmmﬂﬁmmﬁumiﬁﬁmu ATELATY LWATTIATBIA]
AeuuazuaanrfzUnisfnelunaasssusn Foaaifdeursens 1iun anud fasay Aleds
doudosuunnsgiy analae At 2) ulsnideunisliioaiumsynen aseuass
LazTInTeIATNaURALUAINITUHTUN AN lUNAITHLIN  FIEN1TAATIERANNNUANGNS
ALedtIneg uar 3) WEaufaumsUiRnuscannlfiRaungszuinanguiiigasnmn

N9V ATALATY LAZTIAVMLANANNNY AeN1TILATIZIiANLL 71791

HAanN1523¢8

MTANEfiananITATauan 3 Ja Ae 1) ANBINITLIALIAINLNNTYINGNY ATRLIATY LAY
InrasngneukasuaanslgUnsdnmluneasssusn 2) Wisuiaunislmeaniunisyinenu
ATELATY UATdIRURIAgieuLarnaIN TN sAnElunAsuIn war 3) WlFauWey
nsUfiRnuaguarsanisdfiRnuiensFeuiiRatudFausendnanguninasnine

o aa A | o a ac o
ATAUATY LASTINNLEANFININL Iﬂﬂﬂmﬂﬂqﬁ‘qﬁ‘]ﬂm\?u

1. MSANEINISINAIALMSYINY ATALASY WASTINUBIAZNAULASUAINIG

UfjsUnmsAnslunAisssusn

HANNTANBUALANNAATYNEINLNIY ATELATY LasTInIeIAg Wudl AZliAYN
ANATAUALUUTINNUATAUATY (55.31%) TANAINIAD NIV (36.38%) WAZERR (10.03%)

ANNAFIL

ATV 1 AUIULATANNDTBINITINDUALANNAIATYIBNNU ATOLATY UASTINTDIAT

(N = 435)

. o . NSNY ATAUASY @

AUALANMNEIALY
n % n % n %

AUALN T 147 36.38 224 55.31 40 10.03
AUALN 2 236 58.42 146 36.05 16 4.0
AUALN 3 21 5.20 35 8.64 343 85.96
PROPY 404 100% 405 100% 399 100%
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atdlsAnaiilalingiuuadnsdiuszninanu ATauAT uardan NRnaunIw
TumatlsznavandnaglasAnidudamdauiuiosas Iaslszunouviniy 40 1 35 : 25 (il
NATUNANIZITUAT WUFT AZTINUASATIAIUTBNNU LTTNaUAE UABY NIgUatNTeY
NIATIAY Uazsaay lnaRnansdouiluiesar Tnstssunouvintu 40 @ 30 1 20 : 10

Tngn1suanuasdaul v HANHITNITLANKATLLITIIN waziAnalaegendnlAlng Asmnes
saliil

=i ! A 1 t:{' ! vV v kA4 A |
ANTINN 2 ANLRAL @QuLUHQLUNNWW?i’]M ﬂ'ﬂﬂxﬁuﬂﬂ LATAINNLL m@aﬁ‘ﬂﬂmmﬂmmmmﬂﬂu

g ldaan AR Aoudigaiuusn ATFIU AL AMNLAY
Nt 40.96 8.99 0.47 1.33
ATALATY 35.10 7.42 -0.08 1.17
TR 23.57 8.02 0.20 0.56
UL 42.35 8.59 1.01 2.66
NITRUAtINITEY 28.52 6.47 -0.17 0.65
N1IMTIAU 18.67 5.76 0.04 0.38
N9948l 10.66 5.70 2.37 13.18

2. MalFauiaunsliiaaInunsyinnug ASaLAST WASTIALRIATNBULASAY

nsuUpsinisAnelunmasssusn

naFauieunTeaIiunITinay ATeUATY LATTIRTB4AZNBULAYIAINTT

UfsmsAneilunagsssisnnudn Aglilaaniunnsvinau wazaseuaia naanisdfzdmsdne
! ! a =< ! < 4 o Aa ! o o a =<

snndneunslfzlnisinen atnalsimuagldlioaiudindausavainisjzlnisfine

tasndineauljzinisAneetnalusdAyneananIzaY 0.05
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AI59N 3 ANIHLANANIANLRAYINEANITLINATLINNTYINNY ATELIATY LAYTIATE9AZNDULAY

ar a =
waansdfsunisAnmlunadsssusn

. o X naulfisl uselggi Paired sample t-test
A F18NNSAN
M SD M SD t df  sig
Mavinau 3.81 0.59 4.39 0.57 19.59 399 0.00
1 uagiswiifunuiifesefaauida 3.67 0.84 452 0.69 18.71 411  0.00
Tunnsvinanuge 3.75 0.96 4.43 0.81 14.45 415 0.00
2 dufAndnanungiisurindinnsrnuann 4.05 0.82 450 076 1078 414 0.0
3 duidndnivanedeiaganiudesh 3.96 075 4.37 0.80 10.66 413 0.00
4 duldnendaulunfldAunnsviauileedeu 3.63 0.84 4.0 0.86 11.82 414 0.00
5 aulaTunsuauuinanUlivina uauNin
ATALASI 3.41 0.82 3.55 0.83 4.97 402 0.00
6  duilnmszwinfifiguanseunionn 3.61 1.01 3.81 0.99 4.65 419 0.00
7 avlfiandaluylliuasauaia 312 0.95 3.3 1.06 0.06 415 0.96
s aufdniipreuminausieansliauiulaTaUNY 3,31 1.05 3.44 1.07 341 418 0.00
109ATAUATINATERIMANEBENS 3.38 1.05 3.54 1.07 4.6 417 0.00
9 aufimifianniuisserlupseuaiaauauann 3.64 1.01 3.86 1.06 590 414  0.00
10 ANNTINIAIATALATIABINTIINIAINAL
Tm 310 0.83 2.90 093 -4.56 413 0.00
11 guileatluniseanmasmeyndlani 310 1.7 2.88 1.24 -4.29 420 0.00
12 duiilemaldliveaiiaduteiunes 3.03 1.2 2.84 1.8 -3.63 418 0.00
13 aulinanlinuanuaiien 3.06 1.03 2.83 1.08 -4.82 418 0.00
14 fuRnandviumsnumisdeiisusey 3.28 1.02 3.00 1.13 -514 421 0.00
15 duilemalfidnimideluadiiadfiRas 3.01 1.06 2.96 1.13 -1.07 420 0.28
WNIELUE P < 0.05

nafF g uAMNLANANIEATENINgNlUNNINAGB LN MAYAIEAS Lest Significant

Difference (LSD) a4 Fisher

= a wa a val a o
3. ﬂqiLﬂ?ﬂuLWﬂuﬂqiﬂQUﬂQ'\‘Nﬂg men']il,ﬁ‘ilugﬂmﬂﬂ‘u

ARENINIIY ATALATY UASTIMNULANANAY

u

vV 1
WEFEIU TEUINNN

| Al
@‘NWN

NTHLRNANNARENINNTYINNNY ATBLATY UATTIRNLANANAUNAIUIY 3 NgN

annMIReLdemMNEAUANNaNaluTIRTY Inagnnetlussausunnuazannyign ungug

Auau 28 AW gradluszautunans Wunguiunaneanuou 107 A uazgrevluseau
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dasusrtieangn Junguen Sl 101 AR NaNIMAGELAMNLLTITINTEIdINgNAYE
Levene statistic wudnadauilsilsouaesnsanunguldunnsaiuedtdidediAnmieatis
a o A oa .. = yva a o va
Nsray .05 NMeUfuFauAg (Levene statistic = 0.17, p = 0.84) NMITTHUTMAANLL T
. . VYA o R a ! ! I 1
(Levene statistic = 2.09, p = 0.13) HISEAWUTHUNEUANNUANANTIEATENINNGH
Tunmagaunauas (post hoc tests) A2EA5 LSD y9ansalsllanani1saaaldnini
WANFANNTBIANAALTEUINNGNANARNINNITVINNIY ATALATY UASTIRTIULANANNAL 3 T26U

(g9 Uunane uazsn)

ranslauiieuAedsesnnlfiRnuasiansiRnueg wid1 nalFim
NUAFIENIINGUTR AR MNINIYNIIY ATaUATY wasTARTLANs sl ng A suAnANaT
raamnlfiRnuagacndidfadAymeaiffisy il 0.05 uAnanTliRnuageinainuans
FoufiRarugiFeu nAunLd 229 anguitinaan nnnIyn ATaLAT WaTAnTuANsaT

a i a yva a o va ' o I A e o o aaa o | ala
34mmammmugmmmnuawﬂmmnlfmmu’amx‘iuuﬂmﬁmmmnmmmu 0.05 IﬂﬂﬂQNV]N

v
P

ARENINNNTYINNY ATELATY WATTIAGINLAN HANNTEEUIAAAINNTYINIIUIBIATNAN

MINGEEUETEUINNNNIINGNNRAAENINIIYINIY ATBLATY Wazddmunany nansens

v

MARAINNNITNUIBIAZNENTIVLATNE REEUININNAINGNNNARENIWNNTYINY ATELATY

'
o ar aaa

WASTIRFN BENNUHEATUNNADRATNIZAU 0.05

a a L8 a ea a ena I al v
A1FINN 4 ﬂ"li"]Lﬂﬁ"]%Mﬂ’)"lNLL‘]J‘J“]JT'Juﬂ’]?‘ﬂg']_llfl\‘i’]uﬂgLL’NﬁN’Nﬂ’]ﬁ‘ﬂ{]‘l_lﬁlﬂﬁuﬂl@ﬁﬂgﬂﬁ‘@ﬂ’]ﬂﬁ‘ﬁlug

o v i

MAANUEFEUNNARENINNNTYINNY ATELATY UASTIRTILANANNNL

Source Sum of Squares df Mean Square F Sig AR
nsUfiRenurasng
FENINANGN 0.39 2 0.19 129 0.28 NA
melunga 41.60 277 0.15
794 41.99 279

[ |

nsiFausINANUN Y

FENTINNGN 1.56 2 0.79 3.24%  0.04 High > Middle
melungu 58.05 239 0.24 High > Low
D 59.62 241

UNIELUR “ p < 0.05
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4154

1

410

Mean of TotalTeach
g

Mean of TeachResult

405
4164

4144 400

T T T T T T
Low middie High Low midicle High

BLGroup BLGroup

a ea =l 9/::4' a o Y a
nsUfjiRnuag NTTEUINAANL T
a v a ea a YA a o va | | A
AN 1 NeEUNITU IR ULAENITETEUI N AN LT UTEUIINGNATNE AR NN
M99 ATALATY LWASTIRTNLANAIGNL
anuUsiglelan1s23a¢8l

1. MSANEINSIUAINLMSYINY ATALATY WASTINUBIAZNAULASUAINIG

UfjsunisAnulunaissuisn

anuanIAnEnugt aglianndayiuareuafamlususunile sa9aaan
AD N9V UAZTIR udNAZRANTNILAIALTLENANTLINIYINUNINNANATALIATY LAsTIn
Pl Bedianuaeandesiunsliiannisyinauluilaqiudsiivhauasinailiiunis
yhauatnaen s dilasaiy fuagAdiieadaulunludidlliunisiing e
dnAryruasauaiufludusuuideionn Autunisasnuitliduiudmiueagieliinnuwan
I FANUNITADY NMIAUALINGEY NIATIANUIAE UATNNTIAY AzTRadUaTHNIATNNTUAN
TumsauagliuifFau lasannszauauiilddniiu uasdslifiypansasaiuayul fiiama

(LAINBNTANIMNIANE, 2552, ANUT WEEYIMY ULaslNTs) WAMUAURNS, 2554)

2. MaFaUiaunsliaaIiun1$919U ATALASY UASTINIBIATNIAULAZUAT
nsUsinisAnelunalsseusn

pzinTTlAANALNNIYINY ATEUATY LasTanuedng Tudaneuuaznannlgl
NANELUNATTHULTNLANGNAMTY TtAgloaniLNgYinay LazATauATanalfjsnsAn

o a = I Ao o o aad o i t% o aa
mnmﬁﬂ@uﬂ;{]gﬂmmmﬂﬁ DUWHNULANATYUNWANANTZAL 0.05 LL[ﬂﬂgsLML"Jﬂ’]ﬂUTQF’WluL’DQ
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e 1a = t% P a = | A e o o aaa o
naslgznisAnedesndineulslnisAnen adaldedANNETANIEAL 0.05 AINNA
a = a o o °o o o o o o v t%
nmsdfgtnsAnenthuun medgRulenesinens gy nwaniunislaninsnisedlaliing
! = | =1 4 =2 ar o ar
aannawnion Wt w.a. 2523-2549 unalianiudnsaaansagliauag 53,948 aman
=2 o A 18 = sl v o 1a = a =
soNtRTgnAgManiuaAnEmaniaulualitonsznauendneag (wusmeannsdnen,
v o 1 = [ v v o o 1 ar a =S |
2552) aaugsanatadunaliasldoanunsinvlutemainisdalnisdnssanndd
naunisUfjgunisinm wazvinliaginanlunisldiinmuesmaininljzlnisdnmdenndn
] a = v o = aa a 1 o =~
neunslzUnsdne daannaeInuNnE)uNUIY (role theory) NHLUIAAIFIANTIAN
AIANIILILAARLAAILNLUNVIIENAUNTURATEL  uaziANNdadIyAradaaialuTada
WASWASNY NFNYARARNaELNLNvlwaa Rl nsliaiuaznasnulliuianssule
AangsNilaaNarlininANNdALENIIUNLIY NelMAAANMNIATEA LAZNANALADAININ
neuazgunInasls (Thompson, Beauvais, & Allen, 2006 §W0NlW 3T971UN SAuNgNA,
2552; 4711 VIBHIFUINT, 2552) mewqwﬁmmqmmwu (spillover theory) Muchinsky
aa a o a a = = | A a = v = . .
(2006) NAUUIAAIN NTNTLINAdLARUTENaAaNRIMINLE uaznnIAnEaas Wei,Ying,
waz Liangliang (2009) TWLIAANITHUBIATOLATY ARNLATHATLEIENNTRNITEN NTETIARL
ALY waznssnuinavnliguianinandluadedniaanudauddunisinnuuas
AraLATq (work—family conflict) uaznsAneaas Butler, Grzywacz, Bass, Waz Linney
(2005) WUIN AALATEARINNITVINNUAINANIZNURADATOLATITULALINY TNEDAAADIIL
a | . aa A o Ao ~ =< A A
nouHNITAsNanTeny  (Spillover theory) NRANUTAINNTNTEVINRILARIU I HKAsRa AN
AUTalA LAZNANTZNULIBINNIABATALATY UWAZHANTZNLAANATALATIAANTITVNNIL A1N1T0
duldlimaneuanuaznnean (Muchinsky, 2006: Thompson, Beauvais, & Allen, 2006

Anealy JIUUN TAUNANA, 2552, 4970 LIHIFUINT, 2552)

Lansidelssfuniliihaulafeidlofimadnnguaiiaaan sy arausia
LALTAATLANANSTUENNNAN AD NGNEY NGNINUNATS LAYNANAN HanMTANE LAY nnsle
aniunsviusesaglutasteunisfsnisdine sesagnaaiangylinunanauansieiu
dwRearumulsdu 1Hud nnsliaaiunisihoundafainnsfne  nslieaniy
preuAfaneulisUnsAnm uaznislinainuaseuaiaaaljslnsAnm fumaaAN
ATATAAENINNNTYINIY ATauATauardARRuAnA1aiulalFvil sl finanlunnsviey
uazATaLATIRANLANITUTs e tuazuAc fauneAnm  usfinmanudeyafiannsn
SUUNATIIIRAENNNIIYINIY ATaUATY WasTARTuaneiy Tnsfarsnannisldiann

NUTIRAIUAYNAEITINNATIAE NeulazuaslgUnisfinen aznwudn giiaasninlunig
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U ATAUATY  LATTIRdIuAgINNAnATIIIaNTBIRedlTiIaNd Ty s umisae
mraenmanie mavanueiin msliveaiias nslidhdavizeluadiiedfjiRsssy
uAnFnsaInAgTiRAaE M WluMIIIL ATELATY LArEARTeNguIMLAT NN gl Aailunain
Fausaasninnnainay areunin wardansellueulanetadesmildaiaulsinaniild
TudAndausiiiulsdamidemsimunaglilgunmng quaiwlafiduuiviely Gweanades
fUNANNTAREN04d) ANALATER  UaTquNNRENSARTAIIAtaTasTUAMNT ATz dng
NMIYINULATATEUATY (UNINFTAN 1aNNR, 2551; AREN LONTYRAT, 2542; FBINUUN TAUNAN,

2552)

a a wa a wa ' I ala
3. nﬂiLﬂ?HULWﬂUﬂﬁiﬂgum’mu@zwamiﬂgum'\uﬂgizwzs’mn’guwuqaﬂn'}w

U ATAUASY WAZTIANLANAIGNY

HANNTANENNLAN N9UFURNUATIENININGNIRARENTWNNTINNU ATBLATY LaL
FamanuwAnsny lifAnuuAnsse it AYNsEAY 0.05 YHanaliasNIanlidIAgas
HARENIWNTINNU ATEUATY UarTinNnteaiiedn uiAginenutinNaeulazinnunag
pNlATUNaUMHN BRI WK atndlsfimunaunuanuwansslunanislfiiRavag
TIRANNANTTTUUTMARTUALLTER WUdY 72UINNGNATARENINNNTINUE ATELAT

aa A ! o o YV o A IS ! vl ! o [l A e o o aaa s
WAsTIRNUANANAWY TN FEUlNaNI T s U IuANANaN g aXTad AU AT ANTLAL 0.05
TOAUNLAINAIINANNADARSBINLTBNANITINENAN B UINLAY AnndauElunIsinanu

o . . ' v a \ = aa °
LazATaUATl (work—family conflict) NBMANANANINAL 11 ANNINELALLTIALAZIN AN
NAAMNIMHeEYINE QININNIELAZARNANEE JNTTINANY ITAANNIABLTY kavAdlaay
a108N (IFNT0l MaNMed uartlunssns AuAmgssu)R, 2553, Adams,King & King, 1996;
Boyar, Maertz, & Pearson, 2005; Frone, 2000; Maertz, & Boyar, 2011; Netemeyer,
Boles, & McMurrian,199¢) uazenaiilumslinaanslunisvinaudilss@nsniniasnadn

nanlddanndauddlunisvinnuiazasauaials

AaLAUALLUS

datauatbuslunisuiaanisavalulel

a k7 a IS

1. guFsaniuAneassiipnuidiladnadauluniifluguiaasianiuninanss
v 4 o o o ar I o o v kA4 | | ar ar o
andlvinnndAnyiuaseuaimnitugusuuen udiaddaadadlunfluusardulliunisyinau
Mt anuAnEAsNeunInanulaglivhaumnzaniunaieldlmasmsvinnulli

HANTENUABLIANEITUATELATILAY T RdoumnvasagauLiumslianatll
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2. waansUfginnsAnelunaAssssusnyinliagldaniun1svin uuas Asa LAY
xnnneunUfzinsfinm uazneliAAnTazlaea lunTRRLBIALLE FINUANIWANEN
AYTYIDINNITNIIYTINBLaEEIRTasagdnlaluanu 1y nsiiRanssnliazaanmanie nsey
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Book review

Pornchanok Sukpan’

An Introduction to Student-Involved assessment for Learning

TO STUDENT-INVOLVED
ASSESSMENT FOR LEARNING

Stiggins, R. J. & Chappuis, J. (2012). An Introduction to
Student-Involved assessment for Learning. Pearson Education, Inc.

327 pages, ISBN 978-0-13-256883-3.

When talking about the classroom assessment, students feel a full of anxiety,
fear, and stress while some teachers believed that they have to work with it alone and
keep the process of assessment secret from students. In fact, teachers can cooperate
with students in classroom assessment. To build a positive attitude of assessment towards
students and teachers, the book titled ‘An Introduction to Student-Involved Assessment
for Learning’ can be a good tool for new teachers in the educational area or even for
undergraduates, graduates and general readers in other academic fields such as applied
linguistics and language assessment. The two authors, Dr. Rick Stiggins, the director
of test development for the ACT, lowa City, and Jan Chappuis, the co-writer, are
specialists in managing classroom assessment for several years as introduced in the
beginning of the book. With reader-friendly explanation strategies, it is certain that
new teachers will gain some benefits of the assessment knowledge and be able to
implement it in class. The way to get students involved in the assessment is one
effective strategy compatible to the concept of the current teaching approaches e.g.
student-centered approach or communicative language teaching approach. This strategy
encourages students to be more active and responsible not only in their own assignments

but also in classroom assessment for their learning confidence and development.

! English Department, Language Institute, Dhurakij Pundit University, Bangkok 10210.

Email: nokchaporn@yahoo.com
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This sixth edition contains fourteen chapters divided into three core parts.
A brief highlight of each part is stated in the beginning of the book. Interestingly,
Part I: Keys to Classroom Assessment Quality, including four chapters focuses mainly
on theoretical concepts of assessing learners’ learning performance together with
stimulating students to get involved in evaluating their own works. The authors put
an emphasis on keys to assessment quality and designing quality classroom assessment
for new teachers to take into consideration. My preference of this part is ‘the story
of assessment for student success’ in Chapter 1 which psychologically inspires both
teachers and learners for effective learning outcome based on learners’ self-evaluation
that openly demonstrates to the related stakeholders such as parents and school
administers. In Part II: Understanding Assessment Methods, including five chapters,
the authors put a value on four basic methods of assessment in the classroom, that is,
selected response (e.g. multiple-choice, true/false) assessments, essay assessment,
performance assessments, and direct personal communication. In Part III, Communicating
Assessment Results, consisting of five chapters, the authors pay much attention in the
alternative methods of managing assessment results in communicative ways with some
effective vehicles, namely report cards and grades, portfolios, conferences, and annual
large-scale standardized test scores. From this point, even though teachers put the
great care of designing the classroom assessment quality and providing a chance for
students to get involved with it, they might neglect to clarify the result of learners’
learning outcome in a meaningful way. Additionally, it is undeniable that failure to
communicate clearly concerning the students’ learning performance will have a negative

effect on the quality of the whole assessment process in the stakeholders’ viewpoint.

There are three new features that distinguish this book from other previous
editions, that is, (1) the new chapter on the specifics of classroom assessment record
keeping, (2) the subpart under the name of ‘Exploring the Cultural Context of
Assessment’ added in each chapter, and (3) the supplementary appendix about detailed
analysis of assessment users and uses. The first new feature found in Part III is
Chapter 10, added as a new chapter of this part. It focuses on Record Keeping, one of

key assessment processes that new teachers should not ignore and it is considered as
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the foundation of effective communication. The authors put a focus on the advantages
of keeping records about student learning which will help teachers communicate
effectively about student learning success in the practical way. The second new feature,
‘Exploring the Cultural Context of Assessment found in every chapter is expected to
enhance readers’ critical thinking in problematic community issues in which new teachers
might encounter in real life situations. The third new feature is appendix A: Detailed
Analysis of Assessment Users and Uses. This addition is expected to guide and train
stakeholders in terms of self evaluation in order to reach a high standard of classroom

assessment management.

In conclusion, even though a lot of technical terms of assessment are used in
this book, the reader-friendly and well-organized writing style of the authors helps
new teachers better comprehend essential theories, characteristics and the nature of the
classroom assessment. Bear in mind that classroom assessment requires not only the
teachers to take full responsibility but also students to get involved in an effective

way.
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