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## 5684205127 : MAJOR EDUCATIONAL RESEARCH METHODOLOGY

KEYWORDS: MEANS-END CHAINS / LATENT CLASS ANALYSIS / GENERAL EDUCATION COURSES / WHOLE PERSON / NEEDS

ASSESSMENT
CHAIYUT KLEEBBUA: INDICATORS AND STRATEGIES FOR ENCHANCING THE WHOLE PERSON OF UNIVERSITY
STUDENTS THROUGH GENERAL EDUCATION COURSES: APPLYING OF MEANS-END CHAIN AND LATENT CLASS
ANALYSIS. ADVISOR: ASSOC. PROF. WANNEE KAEMKATE, Ph.D., CO-ADVISOR: PROF. SUWIMON WONGWANICH, Ph.D.,
199 pp.

This research aimed to 1) develop the indicators and measuring tools for the essential learning outcomes of General education
courses for undergraduate students, 2) identify the needs in enhancing the essential learning outcomes of the students based on their levels
of essential learning outcomes, 3) analyze the important factor that influences the students in each group with different levels of essential
learning outcomes, and 4) propose the important and optimal learning strategies to enhance the students’ essential learning outcomes in
General education courses. The study was divided into 3 stages. Stage 1 was the development of the indicators and measurement tools for
essential learning outcomes. Data were collected using the laddering interview with 11 educational experts and analyzed using the concept
of Means-End Chain to identify the essential learning outcomes. A set of indicators and measurement tools were then developed, based on
the pre-specified essential learning outcomes, and validated by using data from 100 undergraduate students. Stage 2 was to analyze the
needs in enhancing the students’ essential learning outcomes, using data collected by the tools developed in Stage 1 completed by 632
graduate students. Samples in Stages 1 and 2 were randomly selected from 18 faculties in Chulalongkorn University. The data were analyzed
using descriptive statistics, latent class analysis, and simple correspondence analysis. Finally, Stage 3 was conducted to develop guidelines
for learning strategies to enhance the students’ essential learning outcomes in General education courses, based on the results from Stages

1and 2 as well as additional data interviewed educational experts in General education. The key findings could be summarized as follows:

1. The essential learning outcomes of General education courses included 1) thinking skills and problem solving in holistic
approach, 2) teamwork skills, 3) respect in differences, and 4) common interest consciousness. These learning outcomes could be assessed
by 5-point rating scales in accordance with script concordance tests. The measurement tools showed high levels of content validity (I0C
between 0.800 — 1.000), Cronbach's alpha coefficients ranged from 0.753-0.906, and inter-rater reliability coefficients ranged from 0.494 -
0.897. The measurement model of each essential learning outcome fitted well with empirical data, and could effectively discriminate the

respondents with high scores from low scores.

2. The result of latent class analysis revealed that the students could be divided into 3 classes: the beginner (15.190%),
moderate (42.405%), and high classes. These three classes of undergraduate students emergently needed to develop their thinking skills
and problem solving in holistic approach. Additionally, differences in learning experience in General education courses seemed to arise from

differences in instructors’ characteristics.

3. The strategic guidelines for the course of study to enhance undergraduate students’ essential learning outcomes in General
education courses together with the form of the course of study, characteristics of the tutors, learning activities/tasks, and appropriate

learning conditions were proposed and discussed in details in this study.

Department: Educational Research and Psychology Student's Signature

Field of Study:  Educational Research Methodology Advisor's Signature

Academic Year: 2015 Co-Advisor's Signature
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G5: Getting the product with the intention to use it yourself

9: Benefit from the usage
G2: Bidding on a product

G8: Enjoy using\a product

G3: Searching for a product in regards of price & characteristic
G1: Buying a product

G6: Getting the product with the intention to give it away

G11: Benefit from giving away a product

G10: Enjoy giving away a product

G4: Selling a product

G13: Benefit from getting rid a product
G12: Enjoy getting rid of (sell) a product
\g¥3?: Getting rid of (sell) a product
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dnTumal s liunaziinreas1auuuanaudy ANdNss@nsandunusszutng cell
- [ - = o o o o a qI/ A o dl 1 dl =
(i,j)) nu cell (,i) ANANNANNUE AW TURANI9AL TUABANUILAMHND MULAAY cell WU
O . o 4 \ o 5 a
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1.3 HANNFIATIEMANNANNUETETUINUANTIFEUF
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M99 4.3 Aggregated implication matrix ‘?J'ENN@ﬂﬁ?ﬁﬂuﬁuﬁuqma‘mﬁmmﬁﬂﬂ

learning outcome as ends
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concordance test
N7UsziiuNanszNy Script 19-21, 23 22,24 6
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794 24
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¥ o .
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EEN] 18




96

) e . daAIINN TAAINING  ANUIU
asnlsznau/matied suuuunI9In . A . .
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Gordon, 2005; Carriere, Gagnon, Charlin, Downing, & Bordage, 2009; Charlin, & van der
Vleuten, 2004; Gagnon, Charlin, Coletti, Sauvé, & Van der Vleuten, 2005; Humbert,
Johnson, Miech, Friedberg, Grackin, & Seidman, 2011; Lubarsky, Charlin, Cook, Chalk,

& van der Vleuten, 2011; Siripraponroch, & Piromsombat, 2015; Tsai, Chen, & Lei, 2012)
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=
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)

Usznudlaand uay peimd Nanedaniin, 2558; Bland, Kreiter, & Gordon, 2005; Humbert et. al.,

2011; Lubarsky et. al., 2011; Ombelli, Strebel, Berendonk, & Bonvin, 2014)
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AN919 4.9 AR NTTLILNNT WiAzuWLLLILLsEEY script concordance test TadisazdaAInN

ms‘mﬂzuuummémau -2 -1 0 1 2

AnuLaNEITaT Y NRaU LA LI EALAY N ALY 5 3 2 0 0

AnuresfidagnyineululsazsciuanuAaiu 55 35 2/5 0 0

o
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=

FIRANUINANAAWIUNE Tty daulnnjidan

AZLUUARITDANAIN 1 06 04 0 0

T
= =

nangwn Tue199 4.9 BIREI@R0T AU 10 AL FANAATIWEILTID) (AU 5 AW) lAaNADY -2

FANAINUABNADL -1 AU 3 AL LAZIABNABL 0 AU 2 AL ATLUUTBIARALERENAAL -2 A 1H
= v A % %

ATLUL 1 AZWUY (5/5) 1AanAaL -1 a2 lBAZLIY 0.6 (3/5) LABNAAL 0 A¥ MAAZWUY 0.4 (2/5) Wa¥dn

A A ¥
ANAAU 1 U198 2 @31@ 0 AL

o o 1 A dl dl Yy = 4 ¥ & N g
mmunzg:uQme"mzywhmmﬂumﬂumLLuumm@‘Lummﬂa‘zﬂ@ummmew

Toyun nasuAtloynn waznisdsziliunanszny fe a1atsdfaauluszAuganmnm
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Tugdauidd@enannyaiuau 16 au lunisliinzuuuinegenadaninin lnafiinuaauaaes
@‘hmuﬁgﬁﬂmmmmmLLmﬁmm Gagnon kazAnsy (2005) kae Humbert tazAnde (2011)
dl 1 o b2 dl 09; °I = l"I 1 lﬂl vy o = v
MawadnauInsuauiasT gy duAIAei lifInd 10 Aw e liidaAnniiavngnsies
ANVRANUA
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dpgneitloyun nasuAdaun warn1slss liunansenUNT995E AU AL KUUAIIAIN
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PNFN 4.10 NI MaLlapnunetesusiazesAlszneLaasinre R alac i o UL LB A gou

ATUUULRAE ANUN"E
NSAALLLBIATIN
3.100-4.000 ANAINITD TN TARULLaIATIN TUTTALIZ
2.100-3.000 pNaNen luNsAnkLLBsATN usTALLUuNANgAB1TEngga
1.100-2.000 musnanselumapeuLLesen sl hunansrewiinei

0.000 — 1.000 psasnInluMsARLULe A luss AL
MALATIZRLT U
3.100-4.000  ANAINNID T ety luss g
2.100-3.000  ANANNNIRTWNNIALARETTnyun luszAulunanemeudinegs
1.100-2.000 mmmmmsl,umﬁLmﬁ:ﬁﬂmuﬂm:ﬁumuﬂmqﬁ@u%hqrﬁ'ﬁ
0.000—1.000  ANANNTOIUNITY Lmﬁzﬁﬂtwﬂmzﬁuﬁﬁ
mauniloyumn
3.100-4.000  AINAINNT0 lwnnsuitleyunluseAuga
2.100-3.000  ANawsn unasuATivn luszAudunaeeudinegs
1.100-2.000 mmmmiﬂum@LLﬁﬂﬁyuﬂmﬁzﬁuﬂmﬂm\iﬁ@ufﬂm‘lrﬁ'ﬂ
0.000-1.000  AuaRnsnlunasuioymluszsus
msusziiunanszny
3.100-4.000  ANANNIR N sl ssiunNanssn luss A4
2.100-3.000  AYNANNNIRlUNIsTl kAN seny TwsrAUL I uNaAe LT N9g9
11002000  Ammansnsnluntssziunanseny lusssiunaerendinein

0.000 - 1.000  AINANITD INNTUsEINRManTEnU sz AUAN

o

NNEEN1TNNUTINNURAN wuUl sz Hunmuau UsenaufeadeAniunidn
AYINANNNTD/ NG ANTINNATTIRUINANNANRLE lUN1999N9 U N9zl AvNFURATaLse
v dl o dl o v a o [~1 1 o 1 1
Wi uaviineenisdeans auau 18 de Hanwoziluninssrnua 5 seau Tnautetag

ﬂgLLuuLﬂaﬁlLL@ZﬁW‘MuﬁLﬂm%ﬂﬁﬁ‘LLﬂ@ﬁ’J’Wﬁ\mN’]ﬂ ﬁ/\‘lﬁ
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RTS8 4.11 NANITULAAMNTNIESE AL NENNIIMTENE A NS I NEENsI NN LER W

AZLUULRRE

AMNNNE
3.100-4.000  HPINAINTOVTRNGANsINIUITALIGY
2.100-3.000  HANAINIDTeNgANgIN TwszALLhunanepandinga
1.100-2.000 ﬁmmmmmﬁ@wqE]nﬁﬂuixﬁuﬂmﬂmqﬁ@u%qf;?']'f]
0.000 - 1.000 ﬁmmmmmu%wqﬁmmimzﬁur?’h

1 2 1
N1SLANSNADATNLANAG LU HUNNMUITY Usznaufiadanininindm

[ %

ANINATNITD/ N ANTTNT Az TiaudanITIAnINFa AN AN lufiuANEAN AN

WANFNY WAZAIUNNFANT AuaK 13 48 InsutsdasnzuuwadsuazinuuansinIsula

ANNUNNEL FITL

M1TIN 4.12 Lﬂmeﬁﬂqﬁ‘LLﬂ@ﬁ’J’mMN']ﬂﬁ‘ZﬁUﬁ')’m\l@'ﬁ\l’]ﬂ‘ﬂﬁdﬁ"ﬂwqaﬂﬁ‘ﬁ‘ﬂJﬂWﬁ‘LﬂWﬁ‘Wlﬁi@ﬁfﬂNLLﬁlﬂﬁiN

ATUUULRAE AINUNE
3.100-4.000  HANANNTaviTENgAnssn lusTALge
2.100-3.000  HAaNAmIITangAEnssa lusyALLuNaNeAaLlineg
1.100-2.000  fiAnrmanansavitewninssuluszaiunansaerdine
0.000-1.000  HA9uamsnsitangAngsaluszdusi

[ %

1 v 1
Ainaalsslanndausan wuulss R unwaunau dsznaufoadaminiundnaniy

a =3 dl dl dl % o o =K 1 e % v ]
ARWILLAZAMNITaNNgdasiun1sdUnmedselaaridausanluiunislinasnisudetiu

o ) A o . o a ° o Vg =
ANUNNTTIULUNRDNDULLASRAVUTIN LLAZANUNITIALIANS AU 14 U8 Tmmmammummmﬂ

a

uazNNRAINLTINNTUL AN ﬁ\‘lﬁ

A5 4.13 NS ML AANNINNLISE A LANNAAT W ANNITaAaN 38 Tns el Termidausn

AZLUULRREY AN NE
= a =3 A dl o
3.100-4.000 mmmmmum@mmLmﬂslua‘::mu@ﬂ
= a < I dl o 1 4
2.100-3.000 HANMNAALUUUTE ﬂ'ﬂllL‘H@Iuﬁ‘xﬂu‘ﬂ']uﬂ@'}\mﬂu?ﬂﬂ@ﬂ
= a & A = o Py o
1.100-2.000 LAMUAAILYITEANNITE sz AL UNANIAR LI NN

0.000 - 1.000

P~ a & A A o o
HAMUAALUUNTAAINN L‘H@Iuﬂ‘tﬂu 218
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1.6.2 NANITATIAAALAUNINTDILATDIND
nstaueNaNIATAaLAnININLATeIEe ludoull wiseandlu 3 du lAun n1s

mm@zﬁ@uqmmwﬁmﬁmmﬁm AIUNRRLUN LAZAITUAT

1) NamsmqqaﬂuQmmwﬁmmﬁmﬁm

HANNIFITIAARLATUINNIATENH A UANINITEN FosdiilsvAnuearnaespsauina iy

o {

F2R8N9I N HRNUIU 100 AL WLIN ANANIReNaadlLLlsR Wl azasflsznatannnig

el Aagugad 0.753 D9 0.906 QINAUNAUTIANNINENTIANTUA 0.500 (A3 e NeyauIg,

2548) NNWUA AIANI 4.14

RS9 4.14 ANANLIZANBLAANIURIATAULNATDILATAINASR

Cronbach’s alpha coefficient

asAlsznau/fatied AU NAaaI LG |da3q

(n=50) (n=100)

NNHEMIAALAZMIWNLT UMLLLBIASIN

NNTAALLLIAIATIN 6 0.810 0.753
ﬁ’nmmev‘hmuéquﬁuﬁ%u (599) 18 0.936 0.919
ANNANNUE 1IN1T9IH91 5 0.856 0.820
nazgin 3 0.810 0.803
ANHNSUNATRLFRUTING 5 0.881 0.871
FNHENIIRDANT 5 0.807 0.764
NISLANSNARAINNUANFIN (59N) 13 0.938 0.922
% ¥ =R
ANUAINGAN 4 0.857 0.850
AIUAINHLANFN 4 0.893 0.854
ANUNHNFANT 5 0.851 0.834
AiinAadsclaniidiusan (59) 14 0.956 0.947
b % v 1
ANUNNT LALAZ NN TLINTT 5 0.921 0.906
o , A oA :
ANNITTIEILNAD LD LA AN 5 0.899 0.896

a

FUNTRIAAL 4 0.853 0.823
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HANTIATINABLAMNINLATEINB A uAN e TuesAlsznaunisias sty

¥ a % o a 1% 3
nsufilatlogn uaznistlszifiunansenurasioulsinsenisfnuazufitlymunuesfson
1% % aa 4 1 k2 a . . - =
LuLANAenAaeIne A dENT AL WUITINegLsEiu (inter-rater reliability) tneid

fulsziiiuliinzununlsznaueninenan st ineninenas AInNAUTAN ] AU 16 AU

a

1
= o o

WU §Tengneyiia 16 AuRnsliazuuusadediulugdponuduiusiuednaldudidny

€

a a

NNADAN 0.01 Hendnse@nianduiuiaglutdos 0.494 - 0.897 auIAuNaNNTNge 7im

k1l

N19UIN TAMNLLUTUIIUTINTUERAY 24.404 — 80.461 TNUAZIDEIAAIANT

A5 4.15 AdNLlszAndanduriuiaesaziuuan i1y 16 A

Inter-rater reliability

asnilsznay UL
coefficient
NNEEMEAALAZMEUN LT U LLLIBIASIN (593) 18 0.494* - 0.897**
N33Ry 6 0.812* - 1.000**
nsufilagloymn 6 0.817* - 1.000**
nN9lsviHuNANIENL 6 0.816* — 1.000**

UNNEILUE *p < 0.05, **p < 0.01

2) NamsmqqmuQmmwﬁfmfé’ﬁmq'ﬁ’mun

o [

HANTIATITIINE AR LU T dLATesHadn luwsas Aol snanismauiaanngs

o

AUUATNANANIDIFIBENIAE FotANANAADY t (ttest) WU ATULUIULAATHANITFEUET

WuunuansednAtyaasidnindns lungugalaziuuninni inguanedeliad1Anmig

' ' 1 v
o ' [ % a o =2

A0AN 0.01 WULAAIIATAINATANANIT FaUMT uLANA12 L AN ATU AWMU UEINITD

a v

° an o = Ao o A vd @ ' o o An o & Ao
qqLLuﬂummuﬂﬂﬂH’]VIN?gﬁﬂUN@ﬂq?L?ﬂugV]LﬂuLLﬂu@’]?z'&qﬂﬁy@lﬂ@@ﬂqqﬂu@muﬂﬂﬂﬂqV]N

o = Dd‘ [ ! o o
TTALNANITLIEUIN LﬂuLLﬂu@’]ﬁﬁ@’]ﬁﬁy AL

©
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A919 4.16 NAABLAMNLANFNNTBIAZULLNANGILATNNAN TULEAT AN FELS

. NANGN NN
Aals t df
M SD M SD

emeRseaiTopnuedan 1,787 0.150  2.852  0.202  22.472%* 57

PNEENI99UsINTLERY 2.186  0.525 3.330 0.190 11.122"* 34.421
NITLANINFRAINLANGIY 2.169 0.560 3.656 0.183 12.571™ 29.984
o =K 1 )

dninFatlelamiigaauu 2.058 0.579 3.722 0.177 13.012* 24.003

o

e . o =2 o | Ao aa . o \ ‘]J c = va el \ =
nueLUm “*p < 0.01, NANAT NN AIREWNINENNATILUUATINITL ATLAUR LNAN 27, ﬂ@}l@]\? AZP NN

o 1 a o aid 1 o @ rall
MQEHW\?Q’QHV}NﬂzLLLLLL@JQﬂqqLﬂ@i‘LsﬁuﬁﬂW@W 73

3) HANNTATIARALAUNINATUAIINATY
A IS D4 a da/ ¥ 1 1%
HANTIAIIRAELANINATRIN B A UAIINATLTLe N TneldA1AdNdenAdeY
wazANLNITaNTasdaA N NIed e AUl Ndal§iRnne wudde A0 urianuaiAn
I0C 9521974 0.800 — 1.000 HWNUTAAMTULERATUNFRRUAINATITITD N
HANIIATIAADLANNINLATEINBAIUAIINATITATATIA519 Ranisdiasien
a9ALszNaL (confirmatory factor analysis: CFA) wuan Tuinanisdnaedumazmaulsinan

&

aappdesiudayaimalseany (318aLLRAANADAUAIINLAANTFTA ATETlANNNAAARADY
NANNAL UIUINaIALILNaL AIA19I9 4.17) wazidatansaunAtnninesflsznatay
%3 Yo 09/ o & 1 (% a v a o [ 09; 1 o
FunmladntnminasddsznaureausazsaulslanIng A eaiu At Tunns9uALILULARLHA
dl v = c Aaa n’/l 1 va o o 1 09/ o '8 1 o
wilaivald lunmessianndusall fadtaziansnaainuinesesAtlsznanluisazsouls

ludmagauningu

A5 4.17 NANN9IATZadALsynaudstiusuaaslumani1dn lulaazfouls

vwinasdtsznau
asAlsznau NATFIY t - value R’
b(SE) B
NNEMIAALAZLATYMLULAIATIN

NTAALLILIBIATIN 0.307(0.063) 0.588 5.783* 0.346
nMsaLAsztleyun 0.426(0.105) 0.500 5.389* 0.250
nsufilatloymn 0.570(0.111) 0.694 5.937* 0.482
nsssiiuNanszny 0.360(0.090) 0.550 5.715% 0.302

chi-square = 7.815, df = 3, p = 0.050, RMSEA = 0.130, CFI = 0.881, TLI = 0.761, SRMR = 0.102
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Wndnasddsznay
asAlsznau NIATFIY t - value R
b(SE) B
Winsen1sinauINALgRY

AHANANUS LUN1T9HIU 0.423(0.053) 0.764 12.826* 0.584
Nz 0.480(0.075) 0.660 8.763* 0.435
ANt LNt 0.612(0.068) 0.852 15.709** 0.725
ﬁﬂwznw?ﬁl@mi 0.427(0.056) 0.732 11.802** 0.536

chi-square = 3.829, df=1, p = 0.050, RMSEA = 0.173, CFl = 0.983, TLI = 0.898, SRMR = 0.019

N15LANSNARAANILAN A
v Y K
ANUANNGAN
FANUANNLANFAS

AUNONENA

chi-square = 3.769, df=1,p =

o =2 d
Ainpadscladtudiusan

% v 1
FunisliwaznisuLiaiiy

v 1 A W‘ﬂl
ArunsdataefauLay
AU

P a
ANUNITIRERANY

0.573(0.057) 0.851 36.423**
0.647(0.060) 0.896 26.942**
0.540(0.060) 0.801 17.910**

0.052, RMSEA = 0.171, CFI = 0.981, TLI = 0.944,

0.533(0.063) 0.766 20.489**
0.549(0.055) 0.837 33.460**
0.538(0.063) 0.754 19.664**

0.724
0.803
0.642

SRMR = 0.046

0.587

0.700

0.568

chi-square = 5.971, df= 2, p = 0.051, RMSEA = 0.141, CFl = 0.978, TLI = 0.967, SRMR = 0.072

UN&LUR **p < 0.01
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waz 3 Tneutianastnauenanisiiaszvieandu s neutes lAud 1) deyaiugiuaes

2
o 1 Ly 1 o

ANRLNNIAY 2) ﬁmﬁﬁﬁuﬁmmmﬁqLLﬂﬂumﬁ@“ﬂ 3) HANNFUATIEANANADUANHDUSUR

Q q
'

HaninAnweunanisaudniiuunuansedAny 4) nannsdisaadnsuzaNiaeng

funazanaraupnudAryaasanuiasnisaniulunnndiuatiananisFassndluine

ET)

2

AN9LANATY UAY 5) Nan1galAIziANdasnisailulunnatuateHan s Rl

aATedATY

¥
] (4 1

2.1 %’agawugﬁummmﬂmﬁﬁﬂ
1 v
a @ al A o

HaminAnmnidusedn@anluneu 2 3 #91uou 632 Au TulAmMINANEIAINNgN

eV I a o

ANUNITIINENANGRTIDUAT 63.40 UWATNGNAIINITIAIANANG MFUATHUYHEANANTIREIAT

1 v
43.40 anulvg)iflunwandjssesas 56 angaan 20 U doulnnjAnmne ludutl 2 $eaay 51§

INTAIRALATANIRALYINGL 2.98 T18AZIBEATRITaY AN UFIUNARINANENAIANTIS 4.18

2
M1579 4.18 Jayaiug uresti@ntinAnwn (n=632)

NANANIUNITT NANAINAIANAAAT
[ P a ¢ P ek
magawug'm AMNLUANARNT LL‘Z\SN‘I.;!‘I:IEIW\NEI%‘
AU Sauaz AU Sauaz AU SRHAT
LA
ael 160 44.70 71 25.90 231 36.60
N 198 55.30 203 74.10 401 63.40
793 358 100.00 274 100.00 632 100.00
FTAUTUL
1l 1 72 20.10 58 21.20 130 20.60
Tt 2 207 57.80 116 4250 323 51.20
1l 3 67 18.70 72 26.40 139 22.00
Tl 4 12 3.40 27 9.90 39 6.20
798 358 100.00 273 100.00 631 100.00
ATUS
CHEREVTEH 147 41.10 0 0.00 147 23.30
AAINIIUAART 78 21.80 0 0.00 78 12.30
anntTmanssuAans 54 15.10 0 0.00 54 8.50
AMNTANART 42 11.70 0 0.00 42 6.60
AneANERTNNTANN 27 7.50 0 0.00 27 4.30
WndTAans 4 1.10 0 0.00 4 0.60

AnunneFAans 3 0.80 0 0.00 3 0.50
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NANF1UNITT NANANUFIANAANT
dayafugu nEPAn3 WATNYHEAERT e
AU Sasay AU Sasay dUIU  Sasay
NELNAANART 1 0.30 0 0.00 1 0.20
[AFINLI 2 0.60 0 0.00 2 0.30
BNHIANART 0 0.00 77 28.10 77 12.20
WAt AN ART 0 0.00 67 24.50 67 10.60
AgANART 0 0.00 67 24.50 67 10.60
\ATHgANART 0 0.00 19 6.90 19 3.00
DELRLTH 0 0.00 18 6.60 18 2.80
Fgenans 0 0.00 11 4.00 11 1.70
Antnssuanans 0 0.00 10 3.60 10 1.60
UNAANART 0 0.00 4 1.50 4 0.60
AMIMTENENINSINE T 0 0.00 1 0.40 1 0.20
293 358 100.00 274 100.00 632 100.00
selfiarasaiiay
Ann9n 5,000 U 107 30.00 52 19.00 159 25.20
5,001-10,000 LW 188 52.70 139 50.90 327 51.90
10,001-15,000 LW 43 12.00 58 21.20 101 16.00
15,001-20,000 LW 12 3.40 11 4.00 23 3.70
20,001-25,000 UM 5 1.40 7 2.60 12 1.90
NINNI1 25,000 LM 2 0.60 6 2.20 8 1.30
990 357 100.00 273 100.00 630 100.00
aAzasiy
a1 wngen 220 61.50 142 51.80 362 57.30
frnpreavitanyAfities 34 9.50 31 11.30 65 10.30
e 64 17.90 59 21.50 119 19.50
agjAuLAEN 40 11.20 42 15.30 82 13.00
793 358 100.00 274 100.00 632 100.00
FamuTaula
TUUN 73 20.40 46 16.80 119 18.90
Fuileviliuuma 160 44.80 129 47.30 289 45.90
Wasawalug 124 34.70 98 35.90 222 35.20
293 357 100.00 273 100.00 630 100.00
wWeRtansaundeyaiiuguiinedesiudszaunisallunisBeuntsaeulunnanisn

o =K

=2 ul/ aa 1 an o ] = =2 a =2 ul/
ﬁm:mwﬂﬂmmu@muﬂﬁﬂm WL UARNUNANTN Lﬂﬁl@\ﬂ/ltmﬁluﬁﬂﬂq‘luﬁﬂ’)m’]ﬁﬂﬁﬂﬁ:ﬂﬂ'ﬂﬂ

ae 11 wdefin DaminAnmndaulnnfesay 94 ldipadindanfanssu CUVIP uazieaay
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34 13JL®EL?ﬂh‘j"mﬁ@ﬂ'a"a‘lluﬂﬂM@VﬂQMTﬂJ@QWWGNMWEWHWﬁEL@‘F;I (1Y TNTH ANEDIEN) AT
pNANRUSTRIA M LANFNI AT ULIR NaN A Aulalunsaanzid au Bauludan
wuaaagnAnsiald (724, N=632)= 15.566, p < 0.050) NaN9AR WARTNANET1E
) D o = = = = g a aa

anunngasas 49.10 Aadulalmanawmzidauizauainaaiuaulaluilanidanilaaay
aqul@ninAnvjedauniniaaas 45.60 ApaulalaanansideuFauainnis sy

v
ALuztingdTtulAngadne Teazidt AR 4.19

Aaa

A919 4.19 wENadUlnNTIAeINA el lumssipdvlasmedenBendmnmand ol

7

e WS 59N

wiaRanldlunisandula - 5 - - - -
UM FREAT AU FREAT AWMU SREAT

AnnaulaTedionn AT 113 49.10 151 37.70 264 41.80
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Model AIC BIC Adj. BIC VLMR Entropy

Two class 14354.721 14546.024 14409.503 2144.608, p= 0.000 0.916
Three class 13798.717 14056.753 13872.609 586.004, p= 0.003 0.863

Four class 13597.311 13922.080 13690.313 231.406, p= 0.078 0.837

nua1eLne AlC = Akaike information criterion, BIC = Bayesian Information Criterion, VLMR =

VUONG-LO-MENDELL-RUBIN likelihood ratio test
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MANUIN 4 HANISALASIEVIAQE Mplus



ARIlLsUNTH R A1U5LUNNSIATIEALAZ A 1UNUATNLATRTNENANNFIFEUS

setwd("C:\\Documents and Settings\W\COMPAQ\\Desktop\\h\\h\\")

library(igraph)
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dat<-read.csv(file="implication martix ver4.csv",header=TRUE,row.names=1,check.names=FALSE)

###AT19A19 matrix uazuasdiayailu adjacency matrix &MuFunisiiasiiiazadng

m<-as.matrix(dat)

net<-graph.adjacency(m,mode="directed",weighted=TRUE,diag=FALSE)

V(net)$name

HH#HAR layout ABININ
tkid<-tkplot(net)
I<-tkplot.getcoords(tkid)
tk_close(tkid,window.close=T)

plot(net,layout=I)

HHHHNUARTRY nodes LAY edges
veol <- rep("gray80", vcount(net))

vcol[c(3,5,9,11)] <- c("orange","salmon1","cadetblue?2","darkseagreen1")

V(net)$color=vcol

ecol <- rep("gray80", ecount(net))

inc.edges <- incident(net,V(net)[3], mode="all")
ecollinc.edges] <- "orange"

inc.edges <- incident(net,V(net)[5], mode="all")
ecollinc.edges] <- "red"

inc.edges <- incident(net,V(net)[9], mode="all")
ecollinc.edges] <- "blue"

inc.edges <- incident(net,V(net)[11], mode="all")
ecollinc.edges] <- "dark green"

E(net)$color=ecol
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HHHAT NN UN WA BTN AU
plot(net,layout=Il,edge.arrow.size=0.5,edge.width=E(net)$weight/2,

vertex.size=strength(net, mode="all")*0.7)

HHHHAPNANNAN 9 EUSH8AN eigenvector
eigen<-leading.eigenvector.community(net)
modularity(eigen)

length(eigen)

membership(eigen)

crossing(eigen, net)

plot(eigen,net,layout=clu,edge.arrow.size=0.5,edge.width=E(net)$weight*0.4,

vertex.size=strength(net, mode="all")*0.7)

#HNEUN WNAUNGAITUINN nodes
news.path <- shortest_paths(net, from = V(net)[11],

to = V(net)[3], output = "both")



]
[

ANFILAZHANISILASIZY Latent Class Analysis

title: CFA
Data: file is LCA_origi.txt;
variable:

names areid TH PA PS EVA

CO_RE CO_LE CO_RESP CO_COM

RES_FE RES_DIF RES_LAW
MIN_GI MIN_HE MIN_DO THINK COPA RESPECT MIND;

usevariables are TH PA PS eva

CO_RE CO_LE CO_RESP CO_COM

RES_FE RES_DIF RES_LAW
MIN_GI MIN_HE MIN_DO;

classes=c(3);
analysis:
Type = mixture;

plot: type is plot3;

series is TH (1) PA (2) PS (3) EVA (4) CO_RE (5) CO_LE (6) CO_RESP (7) CO_COM (8)
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RES_FE (9) RES_DIF (10) RES_LAW (11) MIN_GI (12) MIN_HE (13) MIN_DO (14):

output: tech11 tech14;
savedata: FORMAT is f10.5;
File is examinee_est.dat;

save= cprobabilities;

CFA

SUMMARY OF ANALYSIS

Number of groups

Number of observations

Number of dependent variables
Number of independent variables

Number of continuous latent variables

632

14



Number of categorical latent variables 1

Observed dependent variables

Continuous

TH PA PS EVA CO_RE CO_LE CO_RE
CO_COM

RES_FE RES_DIF RES_LAW MIN_GI MIN_HE MIN_DO

Categorical latent variables
C
MODEL FIT INFORMATION

Number of Free Parameters 58
Loglikelihood
HO Value -6841.359
Ho Scaling Correction Factor 1.2129
for MLR

Information Criteria

Akaike (AIC) 13798.717
Bayesian (BIC) 14056.753
Sample-Size Adjusted BIC 13872.609

(n*=(n+2)/24)

Class Counts and Proportions

Latent

Classes

1 96 0.15190
2 268 0.42405
3 268 0.42405
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CLASSIFICATION QUALITY

Entropy

MODEL RESULTS

Latent Class 1
Means
TH
PA
PS
EVA
CO_RE
CO_LE
CO_RESP
CO_COM
RES_FE
RES_DIF
RES_LAW
MIN_GI
MIN_HE
MIN_DO

Variances
TH
PA
PS
EVA
CO_RE
CO_LE
CO_RESP
CO_COM

0.863
Two-Tailed

EstimateS.E.

2.296 0.048
1.735 0.089
2.090 0.088
2.321 0.074
2.401 0.054
2.203 0.070
2.374 0.087
2.209 0.059
2.325 0.075
2.351 0.060
2.324 0.064
2.358 0.075
2.405 0.074
2.235 0.072
0.210 0.014
0.551 0.028
0.408 0.027
0.498 0.026
0.150 0.010
0.322 0.021
0.185 0.013
0.240 0.016

Est./S.E.

P-Value

47.761
19.530
23.809
31.214
44.482
31.566
27.401
37.427
31.023
38.878
36.061
31.273
32.708

31.059

15.451
19.392
156172
19.011
14.722
15.434
13.790

15.062

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

195



RES_FE
RES_DIF
RES_LAW
MIN_GI
MIN_HE
MIN_DO

Latent Class 2
Means
TH
PA
PS
EVA
CO_RE
CO_LE
CO_RESP
CO_COM
RES_FE
RES_DIF
RES_LAW
MIN_GI
MIN_HE
MIN_DO

Variances
TH
PA
PS
EVA
CO_RE
CO_LE
CO_RESP
CO_COM
RES_FE

0.215

0.148

0.165

0.188

0.168

0.297

2.683

2.098

2.574

2.419

2.978

2.595

3.117

2.549

2.947

3.064

2.897

3.179

3.137

2.778

0.210

0.551

0.408

0.498

0.150

0.322

0.185

0.240

0.215

0.014

0.011

0.012

0.015

0.017

0.025

0.032

0.056

0.048

0.048

0.044

0.049

0.038

0.042

0.043

0.049

0.043

0.052

0.051

0.049

0.014

0.028

0.027

0.026

0.010

0.021

0.013

0.016

0.014

15.735

13.245

13.895

12.270

9.625

11.926

83.310

37.592

53.399

50.561

68.059

52.620

81.700

61.367

69.308

62.544

67.800

61.062

61.257

56.860

15.451

19.392

156172

19.011

14.722

15.434

13.790

15.062

15.735

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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RES_DIF
RES_LAW
MIN_GI
MIN_HE
MIN_DO

Latent Class 3
Means
TH
PA
PS
EVA
CO_RE
CO_LE
CO_RESP
CO_COM
RES_FE
RES_DIF
RES_LAW
MIN_GI
MIN_HE
MIN_DO
Variances
TH
PA
PS
EVA
CO_RE
CO_LE
CO_RESP
CO_COM
RES_FE
RES_DIF
RES_LAW

0.148

0.165

0.188

0.168

0.297

2.894

2.416

2.891

2.363

3.420

2.997

3.565

2.969

3.392

3.627

3.456

3.626

3.670

3.313

0.210

0.551

0.408

0.498

0.150

0.322

0.185

0.240

0.215

0.148

0.165

0.011

0.012

0.015

0.017

0.025

0.035

0.048

0.043

0.046

0.030

0.041

0.034

0.038

0.036

0.034

0.035

0.036

0.039

0.053

0.014

0.028

0.027

0.026

0.010

0.021

0.013

0.016

0.014

0.011

0.012

13.245

13.895

12.270

9.625

11.926

82.376

50.569

67.925

51.829

114.632

72.254

104.471

78.498

93.138

106.346

99.502

99.564

94.531

63.002

15.451

19.392

156172

19.011

14.722

15.434

13.790

15.062

15.735

13.245

13.895

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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MIN_GI 0.188 0.015
MIN_HE 0.168 0.017
MIN_DO 0.297 0.025

12.270

9.625

11.926

198

0.000
0.000

0.000

VUONG-LO-MENDELL-RUBIN LIKELIHOOD RATIO TEST FOR 2 (H0) VERSUS 3 CLASSES

Ho Loglikelihood Value

2 Times the Loglikelihood Difference
Difference in the Number of Parameters
Mean

Standard Deviation

P-Value

LO-MENDELL-RUBIN ADJUSTED LRT TEST

Value

P-Value

15

0.0032

0.0034

-7134.361

586.004

47.859

135.153

580.008

PARAMETRIC BOOTSTRAPPED LIKELIHOOD RATIO TEST FOR 2 (H0) VERSUS 3 CLASSES

Ho Loglikelihood Value

2 Times the Loglikelihood Difference
Difference in the Number of Parameters
Approximate P-Value

Successful Bootstrap Draws

15

-7134.361

586.004

0.0000
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