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50810340:  MAIJOR: EDUCATIONAL RESEARCH, MEASUREMENT AND STATISTICS,;
Ph.D. (EDUCATIONAL RESEARCH, MEASUREMENT AND STATISTICS)
KEYWORDS: RESEARCH CULTURE/ EMPOWERMENT
ORATAIL PA-EYE: THE MODEL OF RESEARCH CULTURE DEVELOPMENT
THROUGH EMPOWERMENT APPROACH IN SECONDARY SCHOOL: SOMSAK LILA,
Ed.D., SOMPONG PANHOON, Ph.D. 191 P., 2015.

The purposes of this research were to; 1) study the causal factors that affect the
development of research culture in secondary schools, 2) study the model of development of
research culture through empowerment approach in the secondary schools. The sample consisted
of 666 teachers in secondary schools in Chachoengsao provincee, and 17 directors and staffs in
two schools for interview. The research instrument included the questionnaire on factors affecting
the development of research culture in secondary schools and the interview guide. The statistics
used included mean and standard deviation, the LISREL §.72 and the content analysis.

The results indicated that the factors that affected the research culture in secondary
schools were; researcher characteristic, organizational environment, and organization research
supporting directly affected the rescarch culture. The organizational environment and the
organization research supportting directly affected the researcher characteristic. The model of
development of research culture through empowerment approach in secondary comprised of;
developing research skill for teachers, developing the organizational climate and financial
support. The study result indicated that the research culture at both the individual and
organization level have made personal and organization continual change. This supported the
development model of the research culture through empowerment approach in the secondary

schools.
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(Confirmatory factor analysis) Tag 19 11/5un5u LISREL 8.72 Ham33ins1zHosAilsznoy
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51ng Al
=y o a = a’
3.1 M UASIZHAYSENOUTeEUEY (Confirmatory Factor analysis)
= g dy A a oA ar a Yo o 1 =N o o
M3 AR NeHEUilmo IR NEHouiupIflsenoy gITuutimsTmazteandu 4 luaa
o 1 = 4 o = ar 9 as Y ar o o 'd =N
Taun MsmsiziesndizneudatuiumunadnyuzveedIty MIIATIEH B4R Na LT
M oa W LY o ar o =Y s ks = TV V) Y
PUHLATUNS VAR UNITIYUDIIANT NI UATIZHBIAYSENOUTITUIUAIUTNIHLIATDY
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A1319% 7 WamsanseHowlsenondiudunes lumanuanyuzeIg It

s AVIIHNN  AIAINABIAARDY ATINNN ATMNEY
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Funn panilsznoy WAIFIU sanlaznetnaIgIU (RH)
(b) (SE) (Standardized solution)
RES1 0.32 - 0.77 0.59
RES?2 0.48 0.02 0.81 0.66
RES3 0.42 0.02 0.83 0.69
RES4 0.16 0.02 0.38 0.15

Zz =341, df =2, p-value = 0.18, GFI = 1.00, AGFI = 0.99, RMSEA = 0.033, RMR = 0.002
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AB AWEITNIUMININOANIITIY (RES3) (b = 0.42) uaganus Fmqu)n1sity

(RESI) (b = 0.32) @089 A9n19H 5

aOn?
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\005{

¥

-0 02

ni4

—®  RESI
02

—»  RES2? [¢—

)48

0.42
—»|  RES3

nla
-~  RES4 —

Chi-square = 3.41, df = 2, p-value = (.18, RMSFA = 0.33

P = o o = Qs ar o Qs
A 5 Tuwamsansgiesnlssnoudduiuguanyusvasdite

= - o = o o = ar
M3 8 HaMIT AR IRl szneuFituiuves lweansaiuayumsidvvesens

Al AT miauamamnaey mvhmiin A
qUNA paftlszneu NI pan1lsznNOVINAIFIN (R
(b) (SE) (Standardized solution)
SUPPL 0.42 - 0.67 0.45
SUPP2 0.53 0.03 0.77 0.59
SUPP3 0.54 0.03 0.80 0.64
SUPP4 0.55 0.03 0.73 0.53
SUPP5 0.60 0.03 0.84 0.70
SUPP6 0.43 0.03 0.69 0.47
SUPP7 0.52 0.03 0.72 0.52

Zz =14.02, df =10, p-value = 0.17, GFI = 0.99, AGFI = 0.98, RMSEA = 0.025, RMR = 0.0056
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Chi-square = 14.02, df = 10, p-value = 0.17, RMSEA = 0.0025
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(b) (SE) (Standardized solution)

ENVII 0.42 - 0.75 0.56
ENVI2 0.48 0.02 0.90 0.80
ENVI3 0.47 0.02 0.81 0.65
ENVI4 0.45 0.03 0.64 0.41

,}_’2 =241, df =1, p-value = 0.12, GFI = 1.00, AGFI = 0.98, RMSEA = 0.046, RMR = 0.007

13147 9 w1 Tumamsiaanwuiedeusnng muauuAgILToandsafi
W = [ 4 4’? = 9/ EY-TA d‘d 9 LT | r 20 1w
Poyaeilszing dennsan ldnnadanie q Allauaeanaseiunen y’ Tawiini 2.4]
wardiseamdasy mnu 1 illenameinivdngnaata wun Wilidedngmieata laoiia

ar o

p-value WY 0.12 (p > .05) Femaoaa1ui Tuants il sAdnuiuia nuaeandos
fudeyaifelsziny MiilefinsandanantsinrziasilSanunauniu (GFn) Tsuhi
1.00 (WnA731 .90) Al IannunaundunuulSundud (AGFD Iauiny 0.98 (WINAN .90)
Fuilsnfdaeanivuasnuuandis lnoszun (RMSEA) sy 0.046 (Foont .05)
iazadailsInver R RR IR dpwBELTIMEs (RMR) DRy 0.007 (Feuna .05)
v?uﬂumsﬁuﬁu'jﬂumaﬁy’uﬁmmaaﬂﬂé’mﬁ’m’fagm%aﬂszﬁnﬁ Fatigulsdunaiden
siminesflsgnen () anfigaron UMM Tms (ENVI2) (b = 0.48) 30989317

A9 VTINIAMITNNT (ENVI3) (b = 0.47) HATANUABINITIIUITE (ENVI4) (b = 0.45)
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0.30 ™ ENVI4

Chi-square = 2.41, df =1, p-value = 0.12, RMSEA = 0.046
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The following lines were read from file D:\Analysis\Angoon\New\New

DA NI=18 NO=666 MA=CM

model . PR2:
TI
KM
1
.623
.639 .668
.258 .325
.263 .307
L2677 .331
.476 .498
.263 .327
.228 .240
.198 .252
.214 .261
.191 .256
.204 257
.182 .232
.367 .378
11
.242 .338
3 .678 1
.241 .2858
4 ,595 .723
.243 .303
5 .549 .562
Mean

.330
.320
. 347
.527
. 328
.300
.254
.278
.257
.274
.264
.398

.337

. 320

1

.340

.53

1
.619 1
.380 .576 1
.354 .486 .563 1
.325 .430 .606 .453 1
.176 .315 .498 .357 .622 1
.163 .330 .478 .352 .546 .639 1
.224 .377 486 .366 .494 572 .523 1
.073 .283 .459 .306 .545 .632 .662 .615 1
.221 .359 .474 .344 _468 .465 .532 .488 .601 1
.135 .352 .488 .343 .487 .526 .583 .515 .624 .583 1
.358 .472 .580 .494 .547 .487 .450 .447 .417 .469 .53
.367 .451 .630 .443 .5986 .434 .466 .500 .469 .520 .53
.343 .428 .589 .439 .535 .369 .397 .457 .398 .480 .49
.160 .408 .570 .438 .565 .650 .60B .586 .695 .608 .64
11

3.0132 2.8483 2.8559 3.0682 2.9674 2.9018 2.9892 2.8544 2.5184
2.5225 2.6734 2.25%62 2.7132 2.5323 2.98590 3.0040 2.9827 Z.4830

SD

.42060
0 .75066

.59216

. 71018

251111 40524 .49773 .46551 .43737 .62136 .69025 .6763
.63213 71562 .55816 .53451 .58303 .70879

MO NX=11 NY=7 NK=2 NE=2 BE=FU GA=FI PS3=SY TE=SY TD=SY

LE

Research Culture
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LK

Supp Envi

La

resl res2 res3 rest4 culturel culture2 culture3 suppl supp2 supp3
suppd supp5 supp6 supp? envil envi2 envi3 envii

FR LY(2,1) LY(3,1) LY(4,1) LY(5,2) LY{6,2) LY(7,2) LX(1l,1) LY 1 1 LY
5 2

FR OLX(2,1) LX(3,1) LX(4,1) LX(5,1) LX(6,1) LX{(7,1) LX(8,2) LX(9,2)
LX(10,2) LX 11 2

FR BE(2,1) GA(1l,1) GA(1l,2) GA(2,1) GA(2,2)

frted 21 td 6 2 td 9 2 td 11 5 td 10 8 td 11 9 td 3 2 td 6 1 td 10 2
td 11 2 ’

fr td 98 td 11 8 td 4 1 te 6 1 te 7 1 te 6 4 te 4 1 te 7 2 te 7 3 te
6 5

frth 5 3

fr td 11 3 td 11 7 td 5 2 td 11 6 td 5 4 td 7 4 td &6 5 td 7 5 td 6 4
fr td 5 3 te 54 te 7 4 td 71 td 11 4 td 7 2 th 5 4 th 11 4 th 7 4
th 8 1

frth 9 4 th 10 4 th 1 4 th 8 4 th 2 5 td 11 1 td 3 1 td 5 1 th 2 2 td
81

frth 9 2 th 8 6 td 8 7 td 8 4

fite 4 1 td4 1 th 2 5th 2 2 th 7 4 th 8 6 te 6 1 td 11 1 te & 5 th
5 3

fith 54 th 8 1 th 9 2 th 11 4 td 8 1 td 11 8 £td 9 2 td 6 1 td 11 9
co lx 9 2 =1x 8 2 - 0.02
co 1x 10 2 = 1x 8 2 - 0.02
va 0.02 th 8 1 th 9 2
va ~0.04 th 5 4
va -0.01 te 4 1 th 2 5 th 2 2 th 7 4 th 11 4 td 8 1 td 11 8 td 11 9
va -0.11 td 4 1
va -0.1 td 6 1
va -0.03 ps 21
va -0.04 th 5 5
va 0.015 th 8 5
th 10 7
va 0.018 th 8 2 th 10 2 th 11 2
va -0.02 th 1 3th 14 th55¢th46+td?92
fith 10 4 th 9 4 th 8 4 th 1 4
va 0.04 th 10 4 th 9 4
va 0.03 th 8 4 th 1 4

PD

OU efsssc se tvrsnd=3

th 8 6 th 8 7 th 9 5 th 10 5 th 11 5 th 9 6 th 10 6

TI

Number of Input Variables 18
Number of Y - Variables 7
Number of X - Variables 11
Numper of ETA - Variables 2
Number of KSI - Variables 2
Number of Observations 666

TI
Covariance Matrix

resl res? res3 resd culturel
culture?



resl 0.177
res2 0.155 0.351
res3 0.137 0.202
resd 0.044 0.078
culturel 0.055 0.090
culture2 0.052 0.091
0.217
culture3 0.088 0.129
0.115
suppl 0.069 0.120
0.175
supp2 0.066 0.098
0.160
supp3 0.056 0.101
0.150
suppd 0.068 0.116
0.170
suppS 0.057 0.108
0.152
SUpPp6 0.054 0.096
0.139
supp? 0.055 0.098
0.163
envil 0.08%6 0.124
0.150
enviZ2 0.054 0.107
0.157
envi3 0.059 0.103
0.160
envid 0.072 0.127
0.188
Covariance Matrix
culture3 suppl
supps
culture3 0.191
suppl 0.123 0.386
supp2 0.108 0.267
supp3 0.104 0.229
supp4 0.120 0.230
supp5 0.095 0.240
0.504
supp6 0.095 0.184
0.270
supp7 0.107 0.217
0.317
envil 0.120 0.189
0.165
enviz 0.104 0.198
0.178
envi3 0.112 0.194

0.1865

.261
.068
.081
.083
.118
. 1014
.106
.088
.107
.003
.089
.097
.113
.082

.095

.123

.476
.298
.2%6
.310
.203
.260
.187
.160

.148

oo

o

.164
. 125
072
.063
.082
.049
.045
.068
.021
.057
.039
.081
.07%

.081

046

. 457
.266
.318
.227
.282
.169
.168

.157

o

o

.248
.133

.106

.133

.108

. 111

.141

.100

.113

.125

.131

.120

.124

.144

.563
. 328

.232

.277

.187

.201

.200

165



envidg 0.13¢

0.350

0.249

Covariance Matrix

suppb
envid
suppb 0.400
supp? 0.264
envil 0.165
envi? 0.176
envi3l 0.177
anvig 0.272
0.502
TI

.512
.211
.204
.206
. 327

oo o0 oo

Parameter Specifications

LAMBDA-Y
Research
resl 0
resz 1
res3 2
resd 3
culturel 0
culture? 0
culture3 0

LAMBDA-X
Supp
suppl 6
suppZ 7
supp3 8
suppd 9
suppb 10
suppb 11
supp’? 12
envil 0
envi?d 0
envi3 0
enviig 0

BETA

Research
Research 0
Culture 15

GCAMMA

Constr'd
Constr'd
14

0.318

0.309
0.202
0.193
0.216

0.291

0.28¢
0.225
0.213

0.312

0.340
0.219

166



Supp
Research 16
Culture 18
PHI
Supp
Supp 0
Envi 20
PSI
Research
21
THETA-EPS
resl
cultuxre?
resl 23
resz 0
res3 0
resi 0
culturel 0
culture?2 0
30
culture3 31
0
THETA-EPS
culture3
culture3 35

THETA-DELTA

suppl
suppb6
suppl 36
supp2 37
supp3 39
suppi4 0
supp5 43
suppb 0
51
supp’? 52
0
envil 0

Culture

38
40

14
48

53

2%
27
29

34

42
16
49
54

57

culturel

47
50

55

167
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enviz o] 0 0 0 0
0
envi3 0 62 0 0 0
0
envid 0 65 66 67 68
69
THETA-DELTA
supp’ envil enviz2 envi3 envid
supp? 56
envil 58 5%
enviz G 60 6l
envi3l G 0 63 64
envid 70 0 0 0 71
TI

Number of Iterations = 21

LISREL Estimates (Maximum Likelihood)

LAMBDA-Y
Research Culture
resl 0.316 - -
res? 0.474 - -
(0.024)
19.39¢6
res3 0.424 - -
(G.021)
19.753
resd 6.150 - -
{(0.016)
9.616
culturel - - 0.310
culture? - - 0.404
(0.024)
17.115
culture3 - - 0.291
{0.020)
14,914
LAMBDA-X
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suppl 0.583 - -
(0.021)
27.936
supp?2 0.524 - -
(0.025)
20.724
supp3 0.482 - -
(0.024)
20.107
supp4 0.56% - -
(0.026)
21.740
suppS 0.487 - -
(0.028)
17.106
suppb 0.471 - -
{(0.021)
22.084
supp? 0.572 -~ -
(0.025)
22.786
envil - - 0.439
(0.015)
29,177
enviz - - 0.419
(0.015)
27.846
envi3 - - 0,419
(0.015)
27.846
envid - - 0.52¢6
{0.024)
21.622
BETA
Research Culture
Researcn - - - -
Culture 0.535 - -
{0.057)
9,379

GAMMA



Research 0.116
(0.055)
2.092

Culture 0.109
{(0.047)
2.345

0.399
(0.067)
5.978

0.449
{0.063)
7.118

Covariance Matrix of ETA and KSI

Research
Research 1.000
Culture 0.498
Supp 0.437
Envi 0.492

PHI
Supp
Supp 1,000
Envi 0.805
(0.017)
48.535

PSI
Research
Research 0.753
(0.071)
10.537
Culture -0.306

Squared Multiple Correlations for Structural Equations

Research

Reduced Form

1.000

0.460
(0.044)
10.357

Culture

1.000

170



Supp
Research 0.11¢6
(0.055)
2.092
Culture 0.172
(0.047)
3.615
THETA-EPS
resl
culture?
resl 0.075
(0.005)
14.032
res? - -
res3 - -
resd -0.010
culturel - -
culture2 - -
0.053
(0.0086)
8.611
culturel 0.044
(0.005)
8.076
THETA-EPS
culture3
culturel 0.107
(0.007)

16.134

0.663
{0.063)
10.459

0.129
(0.010)
12.698

0.057

(0.008)
7.516

0.083
(0.003)
11.071

0.053

(0.007)

7.894

0.140
{0.007)
20.673
0.092
(0.0086)
14.662
0.033
(0.004)

7.843

0.030

(0.005)
6.707

culturel

0.146
(0.009)
17.059

171



Sguared Multiple Correlations for Y - Variables

resl resz

culture?2

Squared Multiple Correlations for Y - Variables

culture3

THETA-DELTA-EPS

res)
culture?

-0.010

supp4d - - - -
-0.020

supp5 - - - -

supp6 - - - -

supp? - - - -

envil 0.020 0.018

0.015

envid - - 0.020

0.015

envil - - 0.018

0.015

0.018

envid - -

THETA-DELTA-EPS

res3

resd

resd

-0.040

-0.010

0.030

0.040

0.040

-0.010
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0.015

0.015%

0.015
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suppi
supp?2
supp3
supp4d
sSuUppS
suppb
supp7?
envil
envi?2
envi3

envid

supp?

supp3

suppd

sSUppES

supp6t
0.17%9

(0.0133

13.884

culture3

THETA-DELTA

suppl

0.047
(0.015)
3.088

-0.043
(0.012)
-3.492

-0.056
{0.011)
-5.096

-0.110

-0.049
(0.011)
-4.608

-0.100

0.197
(0.017)
11.702

0.044

(0.012)
3.607

0.057
(0.013}
4.403
-0.044
{0.010)

-4.500

0.224
{0.014)
15.527

0.086
(0.012)
7.385

0.248
{0.019)
12.769
0.061
(0.013)
4.524
-0.038
{0.012)

-3.123

0.281
{0.019)
14.514
0.047
(0.011)

4,332
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supp? -0.11¢9 -0.040 - - -0.048 0.042
(0.011) (0.012) (0.013) {0.012)
-11.042 -3.507 -3.603 3.616
envil -0.010 - - - - -0.019 - -
(0.008)
-2.426
enviz - - -0.020 - - - - - -
envi3 - - -0.026 - - - - - -
(0.007)
-3.9870
envid - - 0.09% 0.089 0.076 0.149
0.074
(0.010) (0.010) (0.012) {(0.012}
(0.010)
9.11¢ 8.643 €.256 12.233
7.217

THETA-DELTA

supp7 envil enviz envilj envid
supp? 0.188
(0.015)
12.223
envil 0.016 0.121
(0.007) (0.009)
2.211 14.227
enviz - - 0.016 0.105
(0.006) {0.007)
2.83%6 14.243
envil - - - - 0.042 0.158
(0.006) (0.010)
6.706 1€.338
envid 0.087 -0.010 -0.010 - - 0.236
£0.011) (0.014)
7.866 16.647

Sguared Multiple Correlations for ¥ - Variables

suppl supp2 supp3 suppd suppS
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0.879 0.583 0.509 0.566 0.458
0.555

Squared Multiple Correlations for X - Variables

Goodness of Fit Statistics

Degrees of Freedom = 100
Minimum Fit Function Chi-Square = 127.767 (P = 0.0320)
Normal Theory Weighted Least Squares Chi-Square = 120.975 (P =
0.0754)
Estimated Non-centrality Parameter (NCP) = 20,975
90 Percent Confidence Interval for NCP = (0.0 ; 52.848)

Minimum Fit Function Value = (0,192

Population Discrepancy Function Value (FO) = 0.0315
90 Percent Confidence Interval for ¥O = (0.0 ; 0.0795)
Root Mean Square Error of Approximaticn (RMSEA) = 0.0178
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.0282)
P-Value for Test of Close Fit {(RMSEA < 0.05) = 1.00
Expected Cross-Validation Index {(ECVI} = 0.401

90 Percent Confidence Interval for ECVI = (0.367
ECVI for Saturated Model = 0.514
ECVI for Independence Mcdel = 30.658

; 0.446)

Chi-Square for Independence Model with 153 Degrees of Freedom =
20352.175
Independence AIC = 20388.175
Model AIC = 266.975
Saturated AIC = 342.000
Independence CAIC = 20487.198
Model CAIC = 668.570
Saturated CAIC = 1282.721

Normed Fit Index {(NFI) = 0.994
Non-Normed Fit Index (NNFI) = 0.998
Parsimony Normed Fit Index (PNFI) = 0.64%
Comparative Fit Index (CFI) = (0.999
Incremental Fit Index (IFI) = 0.9%9
Relative Fit Index {(RFI} = 0.990

Critical N (CN} = 707.872

Root Mean Square Residual (RMR) = 0.00832
Standardized RMR = 0.0313
Goodness of Fit Index (GFI} = 0.980
Adjusted Geoodness of Fit Index (AGFI) = 0.966
Parsimcny Gocdness of Fit Index (PGFI} = 0.573
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res
culturel
culture?
0.216
culturel
0.117
suppl
0.166
supp?2
0.149
supp3
0.137
suppd
0.142
supp5
0.13¢
suppb
0.134
supp?
0.163
envil
0.157
envi?
0.150
envi3
0.150
envid
0.170

culturel
suppl
supp?
supp3
supp4
suppd
0.519
suppb
0.277
supp’
0.321
envil
0.172

Fitted Covariance Matrix

Fitted Covariance Matrix
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resl

.175
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ure3
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=

resz
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.118
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.225
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L1795
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.196

[ I e Bl w B

.263
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.90
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.087
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.472
.297
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.259

.185

o<

o

.162
.115
.064
.052
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.034
.032
.037
.008
.031
.028
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.071

.071

.029

.457
.274
.321
.227
.276

.170

culturel

0.242
0.125

0.0%0

0.128

0.105

0.105

0.124

0.087

0.103

0.121

0.11¢9

0.119

0.571
0.338

0.230

0.277

0.181
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envi?Z 0.097 0.196 0.157 0.162 0.191
0.1¢4

envi3 0.112 0.1%e6 0.150 0.162 0.191
0.1¢4

envidg 0.123 0.247 0.31¢6 0.293 0.317
0.355

Fitted Covariance Matrix

suppé supp? envil enviz envil
envid
Suppo 0.401
supp? 0.269 0.515
envil 0.1¢6 0.218 0.314
enviz 0.159 0.193 0.199 0.280
envi3 0.159 0.193 0.184 0.217 0.333
envid 0.274 0.329 0.221 0.210 0.220
0.513
Fitted Residuals
resl res? res3 resd culturel
culture2
resl 0.002
res2 0.005 -0.003
res3 0.003 0.001 -0.002
resd 0.006 0.007 0.005 0.002
culturel 0.006 0.017 0.016 0.010 0.006
culture? -0.011 -0.004 -0.003 0.008 0.008
0.001
culturel -0.002 0.003 0.003 0.011 0.015
-0.003
suppl -0.012 ~-0.001 0.016 0.013 0.005
0.009
supp2 -0.00%6 -0.001 0.009 0.015 0.004
0.011
supp3 -0.010 0.001 -0.001 0.013 0.00¢
0.013
suppd -0.011 -0.002 0.001 0.031 0.016
0.028
suppS -0.010 0.007 0.003 0.029 0.013
0.013
supp® -0.011 ~-0.002 0.001 0.026 0.010
0.005
supp? -0.021 -0.020 -0.009 0.012 0.000
0.000
envil -0.002 0.004 0.022 0.018 0.007
-0.007
enviz -0.011 -0.011 0.005% 0.009 0.001
0.006
envil -0.006 ~0.013 0.008 0.010 0.005
0.010
envidg -0.009 ~0.014 0.013 0.017 -0.002

0.016
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-0
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-0

Summary Statistics for

ulture3
suppl
supp?2
supp3
suppd
suppb
.014
suppb
.007
supp?
.004
envil
.007
enviz
014
envi3
001
envid
.005

Fitted Residuals

culture3

-0.001
0.003
0.000
0.005
0.004

-0.005

-0.00z2
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Fitind Residuals

suppb
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Fitted Residuals

Smallest Fitted Residual =
Median Fitted Residual =

Largest Fitted Residual

Stemleaf Plot
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21689
311
Standardized Residuals
resl res2
culture?
resl 1.058
res?2 2.391 -1.357
res3 1.946 0.534
resd 1.568 1.225
culturel 1.069 2.154
culture? -2.826 -0.840
0.344
culture3 -0.920 1.186
-1.637
suppl -1.873 -0.074
1.983
supp?2 -0.745 -0.052
1.690
supp3 -1.205 0.089
1.921
supp4 -1.191 -0.147
3.874
suppS -1.128 0.530
2.037
supp6 -1.398 -0.142
0.839
supp’? -2.857 -1.752
-0.023
envil -0.362 0.496
-1.142
enviz2 -1.926 -1.408
1.254 '
envi3 -0.894 -1.389
1.447
envid -1.169 -1.259
3.146
Standardized Residuals
culture3 suppl
suppb
culturel -0.433
suppl 0.643 -0.214
supp?2 0.038 0.836
supp3 0.681 0.891
suppid 0.430 1.741
supp5 -0.607 1.185
-2.406
suppb -0.217 1.903

-1.722

.212
.043
.379
. 697
. 600
.381
. 908
.148
.125
.281

.134

. 954

.753

.034

472

.104
.443
.263
.805

.278

0.410
.043
1.777

b

3.120

1.603

1.545

1.363

2.914

2.835

2.891

1.174

2.365

1.150

1.223

1.757

0.755
-1.038
-0.503

0.038

culturel

—

.268
2.094

3.406

0.708

0.383

0.598

1.609

1.394

1.132

0.033

0.875

0.135

0.626

-0.201

-1.005
-1.997

0.581
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supp? -1.290 0.532 0.128
-1.038

envil 0.498 -0.9%900 0.208
-0.836

envi? 1.205 0.210 0.453
1.784

envi3 -0.082 -0.300 -0.232
0.063

envid 1.871 0.304 0.432
-1.282

Standardized Residuals

suppb supp7 envil

envid

unit6 -0.210

unit? -0.950 -1.004

envil -0.167 -0.840 ~0.480

envi?2 2.180 1.384 0.486

envi3 1.892 1.308 1.453

envid -0.326 -0.643 -0.510
~2.644

1.189

-0.083

0.726

-0.552

-0.402

0.706
1.330
0.385

Summary Statistics for Standardized Residuals

-2.857
0.430
3.874

N

Smallest Standardized Residual
Median Standardized Residual
Largest Standardized Residual

Stemleaf Plot

- 21986
- 2140
- 1199876
- 1144443332222111000000
- 01999988887766655
- 0144433332222222111111110000
0)111111122333444444
015555555666677777888888999
1100011111222222233334444
1155566667788899999
210001224444
21899
311114
319
Largest Negative Standardized Residuals
Residual for culture2 and resl -2.826
Residual for supp? and resl -2.857
Residual for envid and envid -2.644
Largest Positive Standardized Residuals
Residual for culture3 and resd 3.120
Residual for culture3 and culturel .406
Residual for suppd and resd .914
Residual for suppd and culture? .874
Residual for supp5 and resd .835
Residual for suppt and resd .891

NN N W

~0.,181

0.771

0.9%¢

0.750

-1.098

0.687
-0.074
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Residual for envil and res3 3.143
Residual for envid and culture2 3.146
TI

Oplot of Standardized Residuals
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KKK

XK** XX

XX

*ok oy

X*X

Standardized Residuals

TI

Standardized Solution

LAMBDA-Y
Research Culture
resl 0.316 - -
res?z 0.474 - -
res3 0.424 - -
resd 0.150 - -

culturel - - 0.310C



culture? - -
culture3 - -
LAMBDA-X
Supp
suppl 0.583
supp2 0.524
supp3 0.482
suppi 0.569
suppS’ 0.487
sSuppé6 0.471
supp’ 0.572
envil - -
envi?2 - -
envi3 - -
envid - -
BETA
Research
Research - -
Culture 0.535
GAMMA
Supp
Research 0.116
Culture 0.109
Correlation
Research
Research 1.000
Culture 0.498
Supp 0.437
Envi 0.492
PSI
Research
Research 0.753
Culture -0.306

Regression Matrix ETA on KSI

Supp
Research 0.116
Culture 0.172

TI

Matrix of ETA and KSI

Culture

1.000
0.705
0.801

Culture

0.460

Supp Envi
1.000
0.805% 1.000
{Standardized)
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Completely Standardized Solution

LAMBDA-Y
Research Culture
resl 0.755 - -
res? 0.798 - -
res3 0.826 - -
res4 0.373 - -
culturel - - 0.631
culture? - - 0.869
culture3 - - 0.064
LAMBDA-X
Supp Envi
suppl 0.938 - -
supp2 0.763 - -
supp3 0.713 - -
suppd 0.752 - -
suppb 0.677 - -
suppt 0.745 - -
supp’ 0.797 - -
envil - - 0.783
enviz - - 0.7%0
envi3 - - 0.725
envid - - 0.734
BETA
Research Culture
Research - - - -
Culture 0.535 - -
GAMMA
Supp Envi
Research 0.116 0.399
Culture 0.109 0.449

Correlation Matrix of ETA and KSI

Research Culture Supp Envi
Research 1.000
Culture 0.498 1.000
Supp 0.437 0.705 1.000
Envi 0.492 0.801 0.805 1.000
PST
Research Culture

Research 0.753



Culture

culture?2

culturel

culturez
0.245

culture3

culture3

culture?

suppl

-0.306

THETA-EPS

resl

THETA-EPS

culture3

THETA-DELTA-EPS

resl

THETA-DELTA-EPS

culture3

0.460

0.054

0.064

0.052

0.042

0.861
0.463
0.178

0.171

0.133

0.187

0.172

-0.035
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culturel

culturel

0.0%4

0.058

0.053

0.043
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supp? - -
supp3 - -
suppd - -
supps - -
suppét - -
supp’ - -
envil 0.061
enviz - -
envi3 0.059
envid - -

suppl supp?2 supp3 suppi supps
suppé
suppl 0.121
supp?2 -0.101 0.417
supp3 -0.133 0.096 0.491
supp4 -0.234 - = - - 0.434
suppb -0.110 0.116 0.177 0.112 0.542
suppt -0.2549 -0.100 - - -0.079 0.103
0.445
supp? -0.267 -0.082 - - -0.088 0.082
envil -0.029 - - - - -0.04¢6 - -
envi?2 - - -0.055 - - == - -
envil - - -0.066 - - 1 = - -
envii - - 0.1%2 0.183 0.140 0.288
0.163
THETA-DELTA
supp’ envil enviz2 envii envid
supp? 0.365
envil 0.040 0.387
envi2 - - 0.053 0.375
envil - - == 0.137 0.474
envid 0.170 -0.025 -0.026 - - 0.461
Regression Matrix FTA on KSI (Standardized)
Supp mEnvi
Research 0.11¢ 0.399
Culture 0.172 0.663
TI

Total and Indirect Effects

Total Effects of KSI on ETA



Research 0.116

Culture 0.172
{(0.047)
3.615

Indirect Effects of KSI on ETA

Supp

Research - -
Culture’ 0.062
(0.030)
2.043

Total Effects of ETA on ETA

Research

Research - -
Culture 0.535
(0.057)
9.379

(0.063}

0.213
(0.039)
5.404

Culture

Largest Eigenvalue of B*B'

Total Effects of ETA on Y

Research

resl 0.31e6

res? 0.474

res3 0.424

resi 0.150

culturel 0.166
(0.018)
9.379

culture2 0.216

Culture

0.310

0.404

(Stability Index)

187



(0.025)
8.729

culture3 0.156
{(0.019)
8.158

Indirect Effects of ETA on Y

Research
resl - -
res? - -
res3 - -
resd - -

culturel 0.166
(0.018}

9.379

culture?2 0.216
(0.025)

8.729

culture3 0.15¢6
(0.019)

B.158

Total Effects of KSI on Y

resl 0.037
(0.018)
2.092

res2 0.055
(0.026)
2.104

res3 0.049
(0.023)
2.095

resd 0.01%7
{0.008)
2.067

culturel 0.053
{0.015)
3.615

culture? 0.069

{0.024)
17.115

0.291
{0.020}
14.914

0.126
(0.021)
5.978

0.189
(0.032)
5.924

0.169
(0.028)
6.059

0.060
(0.012)
5.090

0.206
(0.020)
10.459

0.268
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{0.019) (0.023)

3.643 11.640

culture3 0.050 0.193
(0.014) {(0.018)

3.585 10.448

TI

Standardized Total and Indirect Effects

Standardized Total Effects of KSI on ETA

Supp Envi
Research 0.116 0.399
Culture 0.172 0.663

Research - - - -
Culture 0.062 0.213

Research - - - -
Culture 0.535 - -

Standardized Total Effects ¢f ETA on Y

Research Culture
resl 0.316 - -
res?2 0.474 - -
res3 0.424 - -
resd 0.150 - -

culturel 0.166 0.310
culture? 0.216 0.404
culture3 0.156 0.291

Research Culture
resl 0.755 - -
res?2 0.798 - -
res3 0.826 - -
resd 0.373 - -

culturel 0.338 0.631
culture2 0.465 0.869
culture3 0.355 0.664

Standardized Indirect Effects of ETA on Y
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resl
resz
res3
res{
culturel
culture?
culture3

resl
res?
res3
resd
culturel
culture?
culture3

resl
res?
res3
resd
culturel
culture?
culture3

resl
resz
res3
resd
culturel
culture?
culturel

Rese

0
0
0

Rese

0
0
0

arch

.166
.216
. 1586

arch

.338
.465
.355

Cul

ture

Time used:

Completely Standardized Indirect Effects of ETA on Y

Standardized Total Effects of KSI on Y

0.047 Seconds
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