
x 
S.D 

C.V 

SK 

KU 

GRADE 

MOTV 

ATT 

ENV 

PLS 

QUAL 

CLASS 

SE 

t 
2 

x 
df 

a2 
0 

a2 
2 

LL 'Yl\t 

LL'Yl\t 

LL 'Yl\t 

LL 'Yl\t 

LL 'YIU 

LL'YIU 

unu 
LL'Yl\t 

LL'Yl\t 

LL 'Yl\t 

LL 'Yl\t 

LL'Yl\t 

LL'YlU 

LL'Yl\t 

LL'Yl\t 

LL 'Yl\t 

LL 'YIU 

..I 
1J'Yl'YI 4 

' ..I 
fl1113JL1Jtl~L1JU3J1~"j~1U .. .. 
i3-1tJ,-::ITT-1im,-n,-::-;i1t1 (Coefficient of variation) 

fl1fl113JLU (Skewness) 

fl1fl113J hi~ (Kurtosis) 
.,.r ... 

fl113JW~U~1UL'13J 
'II .. 

LL"j~';l~ 1-;i 1~i3Jf]'Yli\ itm,-'YhLL1J1J'Y1'1ffEl1J (NT) 
'II 

L ';)~fl~9i Eln1"jL7tJU111 lt1 L 'Y1 tJ 
., ... 

ff 111'VHL1 '1 a El 3J 'Y11~1J1 it 

fl113J Lt11l-;i11"1 El~ ~tlnfl,-El~ 1 itm,-i;:t~ Ltn3Jm,-L 7uit 
'II 

fl m111'Vin1,-ffE1Wil El~fl,.1111Y1 'l 'Y1 tJ 
~ 'II 

u,-,-mn1fl1u.fuL7t1it 

fl1 ffTI~1 \tn1"jLL -;in LL';)~ LL1J1Jfi 

fi1ffil~1 um,-LL -;in LL -;i~ LL1J1J Lfl-ffLLmf 
... 

"lfit"l.leh1fl113JLihi.5m:: (Degree of freedom) 

fl1fl113J LLtl,-th1it"l.l El~fl113Jfl L'l1'1 Lfl i El\l.111tJ1it'YIU1 tJ 

(Within-unit error Variance) -;nnm,-1LflTI::'Vl1m~rn11~ 

(Null model) 

LL 'Yl\t fl1fl113J LLtJ,-tJ,-1 \t"l.l El~fl113Jfl L'l1'1 Lfl i EIU111tJ1U'VIU1 ti 

(Within-unit error Variance) -;i1nm,-1Lfl,-1::'VIL3JL~at1cl1~~1t1 

(Simple Model) 

LL 'Yl\t fl1fl113JLLtl,-tJ·nit"1J El~fl113JflL'l1'1Lfl ~ EIU111tJ1 it 'VIU1 ti 

(Within unit error Variance) -;i1nm,-1LflTI::'VIL3JL~a 

ff3J~~,!11.l. (Hypothetical model) 



Rz 
I 

Yoo 

Y10 

Y20 

Y3o 

r 40 

Y5o 

LL'Yl'U. 

LL'Yl'U. 

LL'Yl'U. 

LL'Yl'U. 

LL'Yl'U. 

LL'Yl'U. 

LL'Yl'U. 
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fi1ii11h::ih1inTrl''il'i111nu1 wl::i1Jun L7r.iu 

I ..t ... I ..t 0.. A 

f11fh1'Yl (Intercept) 'Vl'lt1f11LUG1m·rnm·n:rn1J1::'il1J 01n'il (NT) 

1 ... ... .. 
'U.7::'il1J'VI ti.\! L 'lr.JU 

fi1i11u1::ih'lin11TI'ilTit1r.i~t1.\lfl1111fvf u~1uL~11 
'I.I ... 

fi1i11u1::ff'Ylin11TI 'ilTI ti r.J~ ti.\! LL 7'1;J'11 ;i l~Rlltl'YliL un11 
'I.I 

'Yl'iltlt11J (NT) 

fi1i11u1::ih'lin11TI'ilTitlr.J~tl.\IL;J'ilfl~'iit1m1L7r.Ju111H1L'Ylr.J 
fi1 i11u1::ff'Ylin11TI'i1TI ti r.J~ ti.\! ff111W LL 1 'ila tlll'Yl1.\IU1U 

fi1 i11u1::H'Ylin11TI'ilTI ti r.i~ t1'1fl1111 rn1l;i1Wii t1'1i:l'Unfl'lt1'1 l u 
'I.I 

I ..t 
LL'Yl'U. fnfl.\l'Yl ( Intercept ) ~ti.\! b0i 

I ..t 
LL'Yl'U. fnfl.\l'Yl~ ti.\! b1J 

I ..t 
LL 'YIU fnfl.\l'Yl~tl.\I b2i 

I ..t 
LL'Yl'U. fnfl.\l'Yl~tl.\I b3i 

I ..t 
LL'Yl'U. fnfl.\l'Yl~tl.\I b4J 

I ..t 
LL'Yl'U. fnfl.\l'Yl~tl.\I b5i 

d 0 I AA ..t ... 
'11'.\IU 1 Lff'U.tlfl1ffTI'iln17LL;JnLL;J.\Jfl1111TI 'ltl r.JGI:: 

I .I .. -; A ....... .r Cl.o' .I - Cl.o' Cl.o' .cl ca... .. I A °'"" 
ITT'U. 'YI 2 L1J'U.fi111 Lf!TI::'VI~ tl11GIWU~1U~tl.\l'il1 LL1J'ltltl7::7::'il1J'U.nL 'lr.JU lil1 LL1J'ltltl7::1::c;l1J 

'I.I .. 

~tl'1L7r.iu Lrn::i1LLU'llil111fi1"1fLUn17flnH1u;ir.1fiL'i'1~Gl'iit1fl::LLUU~G1m'ltlEl1J(NT) ~El'1UnL7r.iu.fu 
u1::TI11flnit1Ufi 3 h'1L1r.iufl~~Gln17fftl1J (NT) millff.\ILLGl::h'1L1r.iufl~~Gln17fftl1J (NT) mi11~1 

1 'I.I 1 

1ui'1'Vl1'il~H~tGin lc;iLLri ( x ) ff"luLdr.1'1L1Ju1111il1:1u (S.D) i11u1::i'Ylin11n1::;i1r.1 (CV) fl11111c;i'1 

(KU) fl1111LU (SK) ~t1'1i1LLU7Eitl1::LLG1::i1LLU71i11ll 
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'11TI.\I 15 'oil1U.1U.LLa::i'mrn::"lJEJ.\lfli-~a-EJU.i"lf1111~1LrH.JLLa::iXm1r.iu..ffu.th::mJfln'M1U~ 3 h.\IL1r.iu 
'11'11 

1 U.ff.\lrl'1i'.\l'Vl1'1~~m lL'ln 'oil1 LL Un'11ila'll1U111~ • 
~L-1n1i-th::Lijuflm111~mi-fin~1i-::~iiJ"11'1~ (NT) • 

' 
i-1LJmi- n~iJH.\I n~ii~1 

• 'II • 
'oil1u1u 

., 
'oil1u1u. 

., 
i-mrn:: i-t1 LJa:: 

....... 
1.u.mi-LJu. 

"111 [J 760 50.26 769 61.03 
... 

752 'Vltll.\I ... 49.74 491 38.97 

i-1ii 1,512 100 1,260 100 

2. fli-
'II 

"111 [J 8 11.94 19 27.94 .. 
59 88.06 49 72.06 'VI ty.\I 

i-1ii 67 100 68 100 
.... ... 

3. i-::~un1i-fln~1fli-
'II 

tl1tyty1'11 51 76.11 55 80 

t1.umsn'1 3 4.47 1 1.47 

tl1t11 ty11 'Yl 13 19.42 12 17.65 

i-1ii 67 100 68 100 
..J ... 

4. ITT"lJ1'Yl';JlJn17fln~1 

n1 ~1 L 'Yl [J 20 29.85 15 22.05 

la.ihr111~1'l'YlLJ 47 70.15 53 77.95 

5. tli-::a-un1i-n!a-t1u. 

• i] ..I ';J1U1U. 'Yla'EIU. 

1-20 39 58.20 45 66.17 

21-40 28 41.80 13 33.83 

i-1ii 67 100 68 100 
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lil1TI\I 15 ('iia) 

~am1i.h::Lilumll.111wm1flmf11::i'l.Jir1~ (NT) 
q . 

TIUn17 nal.lff\I nal.lcii1 
q 'II 1 . ., 

~1\l.1\l. 
., 

';11\l.1\l. 1erna:: 1aua:: 

6.~1u1u-i1 lll\lffeJU 

5-20 65 97.01 60 88.23 

21-35 2 2.99 8 11.77 

71ll 67 100 68 100 
.. ..i l .. ... 

7. el1"1rW"lJ eJ\lfl7'YlffelU1111f1 'Yll.I el1"1rW Lff7ll 
'II 

lilii 61 91.06 49 72.05 
.. ..I .... 

3 4.47 6 8.82 ll mmnum1«au 
l ... ..i .... 

l.111 mu1nun11«au 3 4.47 13 19.13 

7111 67 100 68 100 

........ ~-1 .. ~..! ..1... • • 1. •."'! 
';11nlil171\I 15 W'l.J11 UnL7UU°1r'u.lJ7::tlllflnH1u'Yl 3 'Yl11fl::LLUUn17ffeJ1J nal.lff\I ff1U 1'\t"ULuU 

1 'II "' 

LWfl"lr1U ~1'1.1.1\l. 760 flU (i'am~:: 50.26) 7el\IS\1111Li1u LWfl'Vl~\I ~1'1.1.1\l. 752 flU (i'aua::49.74) Gf1U 

um1uu .fuiJ7::r111flnH1ufl 3 fiiifl::LLUU~an17ffel'l.J (NT) n~11~1 ff1UL1'1qjLUULWfl"lr1U 769 flU 

(i'aua:: 61.00) 7el\IS\ll.11LUULWfl1'1~\I 491 flU (i'mrn:: 38.97) 
., .. 111 ~ .1 A ~..! .,1,.. , d ."'I , 

fl7~fffl'u.1"1r11111f1 L'YIU°1r\l.lJ7::tl11flnH1u'Yl 3 'Yl11fl::LLUUL~an17fffl1J (NT) na11ff\I 'll'\ILuunal.I 
'II 'II q 'II 1 

i1ar.i1\I ~1\l.1'1.1. 67 flU ff1UL1'1qjLUULWfl1'1~\I ~1\l.1\l. 59 flU (i'aua:: 88.06) 7fl\IS\ll.11LUULWfl"lr1U 
• ., • ., .. 111 ~ .1 .. ~..! ..1 ... 

';11\l.1\l. 8 fl'u. (1aua:: 11.94) ff1Ufl7~ffel\l.1"1r11111f1 L'YIU°1rUlJ7::ri11flnH1u'YJ 3 'Yll.lfl::LLUU~a n17fffl1J 
'IJ'IJ 

(NT) n~11~1 ~\ILUUn~11i1mh\I ~1'1.1.1'1.1. 68 flU ff1UL1'1qjLUULWfl1'1~\I ~1\l.1\l. 49 fl'u. (i'atrn:: 72.06) 

7el\IS\ll.11L 'Vifl"lr1U ~1\l.1\l. 19 flU (f€1£Jt'l~ 27.94) 
..., A " 111 ~ • I A ~..I ..!.. ' 

i-::lilun11t11nH1"JJa\lf11~«au111H1 L'YIU°1rUlJ7::r111t11nH1u'Yl 3 'Yll.lfl::LLUU~an11ffa'l.J (NT) mrn 
'IJ'IJ 1 

ff\I 1'1u1.1'1ruaci1.u1::iun11flnH1iJ7rnru11il1 ~1u1u 51 flu (faua:: 76.11) 1a\la\1111'1an11flnH1 ... ., CIJ •a::., 

iJ7tyty1l'Yl ~1u1u 13 flu (faua:: 19.46) LLa:: iJ.urnsn'il~1u1u 3 flu (i'aua:: 4.47) 1'1u1::iu 

n17flnH1"lJel\lfl7~ffelU1111f1 L'YJu.fuiJ1::ril.lflnH1ufi 3 fiiifl::LL" "~ Sn17a'el'l.J (NT) na11~1 Gf1U L 1'1 ru a cl 
'II 'II 1 "' 'II 

1.ui-::iun1i-flnH1iJ~tyty1'il1 ~1u1u 55 flu (i'aua:: 80.88) 1a\la\lll1fiam1flnH1iJ~tyqp ln ~1u1u 

12 flu (i'aua:: 17.65) LLa:: iJ.umsn'il~1u1u 1 flu (i'mrn:: 1.47) 
..I .. 111 ..1.. ' ' '1 ' ..I 

ITT"l.11'Ylfl7';)1Jn17fln1f11111f1 L'YIU'Yl11fl::LLUU~an17ffel'l.J (NT) nal.lff\I ff1UL1'\ruITT"l.11'Ylfl7';)'1.J 
'II q 'II "' 'II 

m1flnH1liJ1.°1f-;i'l.J111H1i.'Ylu ~1u1u 47 flu ("faua:: 70.15) LLa::1a\la\lll1fia ITT"ll1fifl1-;J'l.Jn11flnH1 
'II 

111H1L'YIU ~11.1.11.1. 20 flU (i'aua:: 29.85) 
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..I d ,,, ..i.. I : I 1 I ..I 
ITT'il1'Ylfl"f;JlJnTlflnH1111H1 L'Yl£J'Yl11fl:::LLit\U .. Jan11ffEllJ (NT) m~11'il1 ff1it VlnJITT'il1'Ylfl1';)lJ 

'II , "' 'II 

d ,,, ·1 · ,,, • ... ... ..I d m1flnH1 L11 "l)'';)lJ111H1 L'YIV ';l1it1it 53 flit (1'Elm1:: 77.95) LLa:::1El.\la.\1111flEl ITT'il1'Ylfl1';)1Jn11flnH1 
'II 

111H1L'YILJ -;i1it1it 15 flit (i'Elva::: 22.05) 

1h:::a-un11ma-E1it111H1i.nu mi11a--i -;i1it1iti1~a-Elit 1 - 20 i1 -;i1it1it 39 flit (i'Elva::: 58.20) 
, 'II 

LLa:::1h:::a-un11nt"a-m.1.111H1LY1£J 21 - 40 i1 -;i1it1it 28 flit (i'Elva::: 41.88) a-1itth:::a-un11ma-Elit 

111H1L'YlV~iifl:::LLitit~an11«EllJ na11~1 -;i1it1iturfa-Elit 1-20 U -;i1it1it 45 flit (fmrn::: 66.17) LLa:: , 
ll1:::a-un11ma-E1it111~1i.Y1v 21 - 40 i1-;i1it1it13 flit (i'Elva::: 33.83) 

-;i1it1itfl1rfii-i1 fo.\la-Elit111~1L'Yl£J na11a-.\I -;i1init 5-20 -i1111.\I -;i1it1u 65 flu (i'mrn::: 97.01) 
'II , 'II 

fl1flii-i1 h1-i -;i1u1u 21-35 -i1111.\I -;i1u1u 2 flU (i'Elva::: 2.99) -;i1it1ufl1rfii-i1111-ia-ElU111H1L'YlLJ na11 
'II 'II , 

~1 -;i1u1u 5-20 -i1111.\I -;i1it1u 60 flu (i'Elva::: 88.23) ITTitfl1rfii-i1111-ia-E1it111H1LY1£J -;i1it1u 21-35 
'II 

-i1 l11.\I -;11it1it 8 flit (i'Elva::: 11.77) 

E11iiwLa-~11fl1na11a-.\li.a..iiimiiwLffi11-;i1it1it 61 flit (i'Elva::: 91.06) 1El.\la-i111f1E1 ifo1iiwL«i11 
'II , 'II 

Lflv1nun11a-E1it -;i1it1it 3 flu (i'Elva::: 4.47) LLa:::i.a..iiiE11iiwLa-111 Lflmnum1a-E1it -;i1u1it 3 flit 

(i'Elva::: 4.47) a-11.1.E11iiwLtn11fl1na11~1 i.a..iiiE11iiwLa-~11-;i11.1.1it 49 flu (i'Elva::: 72.05) 1El.\la.\1111f1E1 ii 
'II , 

E11iiwLff711 Lflmnun11a-Elit -;i1it1it 6 mt (i'EJua::: 8.82) LLa:::i.a..iiimiiwLa-~11 Lflu1num1a-E1it -;i1u1u 

13 flit (i'Elva::: 19.13) 
- ... .,, ..r Q.,f .. I A a.- ca,, .:ii QJ ·' A Q,,,o "' -2. ~am11 LflTI:::Vl'ilElllaWit\11\1.'il El.\l'il1 LLJJ1'Elff1:::1:::~uitn L'lr.Jit 'il1 LLJJ'lElITT:::~lJVI El.\! L 'lr.Jit 

'II .. 
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i1LLthn~3JL'f'1 S.D C.V SK KU 
, 'II 

i1LLU7i'U.7::iu'l!nL1EJ'U. 
.,..r ... 

1.fl113JWfl.i.~1'U.L'il3J (GRADE) 
'II .. 

2. LL7'1';1'1 L-;J l~i3Jtl'ni1 im17fi1 
'II 

LLlJlJ'Yl'ilL'ftllJ ( MOTV) 

3.L';J'llfl~~tlm7L1EJ'U.111H1L'YIEJ ( ATT) 

4.L'f111WLL1'il;t13J'Yl1'1U1U. ( ENV) 

5. fl113JLtl1 L-;J lW1Ja'1~tlnfl7t1'1 
'II 

LU.n17ff'1LITT3Jn17L1EJu. ( PLS) 

i1 LLtJ,-iu.,-::iu~a" L7EJu. 

1. flnL111Wn17L'ftlil."l.lt1'1fl7111H1L'Yl[J 
, 'II 

2. lJ77El1n1flLU.ifu.L1EJu. (CLASS) 

i1 LLU7'il13J 

fl::LLU.U.~·H'm17'Yl'ilL'ftllJ (NT) n~3JL'f'1 
, 'II 

i1LL1hn~3J~1 , 
.,..r ... 

1.fl113JlWU.J1U.L'il3J (GRADE) 

2. LL7'1';1'1 \';J L~i3Jti'Ylit U.n17fi1 
'II 

LLlJlJ'Yl'ilL'ftllJ ( MOTV) 

3.L';J'llfl~~tlm7L1EJU.111H1L'YIEJ ( ATT) 

4."111WLL1'ilit13J'Yl1'1U1U. ( ENV) 

5. fl113J Ltl1 L-;J la-n t1'1 ~tJnfl7tl'1 
'II 

lu.n17ff'1LITT3Jn17L1EJ'U. ( PLS) 

i1 LLtJ,-iu.,-::iu~a" L1EJu. 

1. flnL111Wn17"tl""l.I tl'1fl7111H1 L'YI [J 
, 'II 

2. lJ77EJ1n1t11luifuL1EJit (CLASS) 

i1 LLU7'il13J 

fl::LLU.iti:.Jan17'Yl'il"tllJ (NT) n~3JL'f'1 
, 'II 

3.09 

4.37 

4.35 

4.36 

4.31 

0.28 

4.27 

18.33 

3.03 

4.00 

4.04 

3.75 

3.78 

4.31 

4.24 

13.16 

0.61 

0.54 

0.58 

0.54 

0.46 

0.12 

0.15 

5.37 

0.74 

0.58 

0.62 

0.63 

0.64 

0.31 

0.33 

4.22 

19.79 

12.44 

13.41 

12.53 

10.75 

8.18 

9.15 

29.31 

24.49 

14.65 

15.46 

16.90 

16.86 

7.19 

07.84 

32.12 

-0.11 

-0.62 

-0.67 

-0.68 

0.10 

0.36 

0.48 

-0.10 

-0.55 

-0.04 

-0.65 

-.003 

-.038 

0.38 

0.46 

0.39 

5.50 

-0.37 

-0.35 

-0.35 

-0.41 

0.55 

0.55 

-1.55 

-0.51 

0.15 

0.48 

0.13 

0.82 

-0.32 

-0.11 

-0.24 
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-;:nn<il1TI" 16 wui1fi1m~ma"llflnL<il fi1LiT1.udu.:1L1JU.3J1<i17J1U. fi1i3Jth::inin17 

n7::-;i1ufi1fl113J LULLa::fi1fl113J 1~.:i "11 EJ.:11J~iuflti.:1~a'ii Elfl::LL 'U.U.r-rnn17REJ1J (NT) n~3Jff\ILLa::n~3.1~1 
• 'II • 

c;i1 LLth ITT3J17f1W';J17ndl~ c;i.:id 

c;i1 LLlh7::irn!m1uu.n~3Jff\I wui1 c;i1LL1.hLL7\l';l\I1-;i t~im1nitu.m7·rhLL1J1J't'l<ilffEl1J (MOTV) 
• 'II 'II 

a=ii I .I A ... t I ta... ..,.r A 4 I .d A ! .. I 

3Jfl1Luama"llflnl.<ilff"ff<il 3Jfl1L't11n1J 4.37 fl113J7W'U.~1'U.L<il3J (GRADE) 3Jfl1Luama"llflnl.<il <il1ff<il3Jfl1 
'II • 'II .. • 

L ri1nu 3.09 fi1 ff1U.Ld U\I L1J'U.3J1<il7J1'U."ll El\! c;i1 LLtln::c;irn!n L1uu. fl ff\!~ a'ii Elfl::LL \I, 'U.~ftn17fftl1J (NT) 
I I -=I I ~ I d 

na11a-\IW1J11 3Jfl1'il\ILL'il 0.46 fl\! 0.61 
• 'II 

Lrl EJW';J17nl.1fl1 imh::inin17n7::-;i1 U"ll El\lc;j1 LLU77::i uun L 1u'U. fl ff\! ~a'ii fl fl::LL \I,"~ an1 ffEl1J 

(NT) wui1 c;i1 LLtl7fliifi1i3.1tJ7::i~nin17n7::-;i1u~.:1~<il fla c;i1 LLtl7fl113Jf~"!1"L~3J (GARDE) iifi1 

Lri1nu 19. 79 LLa::i1LLtl7fliifi1i3.1tJ7::i~nin17n7::-;i1u~1a-<i1 f!EJ c;i1LLtl7fl11mEJ1h11~EJ.:i~tlnfl7EJ\I 
• 'II 

1u.m7ff"Lff13Jn17L1uu. ( PLS) iifi1Lri1nu 10.75 

Lrl EJw-;i17ni.1-;i1n fl113J L U"ll EJ\I c;i1 LLtl77::c;iu i!n L 1uu. fl ff\!~ a~ El fl:: LL" u.~ a n17'Yl<il a-EJu (NT) n ~ 11 • 
ff\! wui1 iim7LL';JnLL';l\l'liEJ1la 1 u,;n1Ynt::Lui1u (fl1fl113JLULU'U.a1J) LLa::LrlflW';117nl.1fl1fl113J hi.:i"ll EJ\lc;i1 
'II 'II 

LLtl7 wui1 c;i1LLU7LL7\1~\I h 1~ im1'Yli1 'I.I. n17fi1 LL1J1J'YI <ii a-EJu( MOTV) c;i1 LLU7L,, 'ilfl ~'ii El n17L 1u'U. 
1111Y1L 'YIU (A TT) c;i1 LLtl7a-111wLL1<ilSfl3J't11\IU1'U.( ENV)LLa::c;i1LLU7fl113JLfl11-;i1Li"llfl\l~tlnfl7EJ\l 1u.m1 

'II 

ff\ILITT1ln17L1uu. ( PLS) iifi1fl113J l~\IUEJUni1tln~ (fl1fl113J 1~.:iLi]u.au) ff1u.c;i1 LLU7fl113Ji'~'U.~1'U.L~11 
'II .. 

(GARDE) iifi1fl113.1 l~.:ia-.:ini1tln~ (fi1fl1111 hi.:i LU'U.1J1 n) "1i EJ3Ja"ll EJ.:1c;i1 LLU77::c;iui!m1uu. nnc;i1 iifi1 
'II 'II • 

fl1111 LULLa::fl113J l~.:i L "li11na fl'U.rf LLa-<i1.:1i1"1i EJ3Ja ii;m~ni.::m1LL -;imL -;i.:i LL1Jutln&i'Ylnc;i1 
'II 'II • 

c;i1 LLtl77::iu,.;EJ\I L1u'U. flff.:i~ a'ii EJfl::LL "u.~am7Rfl1J (NT) n~11 a-.:i wui1 c;i1 LLU7flnt111wm7 
• 'II • 

ffEl'U."llEl\lfl71111Y1L'YIU (QUAL) iifi1m~ma"llflnL'ilff\lff'il iifi1Lri1nu 4.28 
'II 'II • 

LrlEJW';J17nl.1fl1ff1'U.Lfl U\I L1J'U.3J1'il7~1'U."ll El\li1 LLtln::c;iuum1u'U. wui1 iifi1~ LL'ii 0.12 ti.:i .. 
0.15 

Lrl EJW';J17nl.1fl1 ff'3.1tJ7::inin17n7::-;i1 U"ll El\! c;i1 LLU77::iuun L1U'U. fl ff\! ~a'ii Elfl::LL \I,"~ a 

m1n<i1a-flu (NT) n~3Ja-.:i wui1 c;i1LLt11fliifi1i3.1tJ7::inin17n7::-;i1ua-.:1a-<il f!EJ c;i1LLtl7u71mmfll'U. 
• 'II 'II • 

,f'U.L1uu. ( CLASS) iifi1L ·rhnu 9.15 LLa::c;i1 LL1.hfliifi1ff'3.1tJ7::i'Ylin11n1::-;i1u~1~<il fl El c;i1LLU7f!n!.111W 

m1a-EJ'U."11EJ.:1fl71111Y1 l 'Y1 u ( au AL) iifi1L ri1nu a.18 
'II 

... A .... Q.ol ti Q..I"" cl -=l1 I 

L3J EJW';J17nl.1-;J1nfl113J L1J"11El\l<il1 LL 77::<il1J~fl\I L7U'U. 'Ylff\I ~a'il Elfl::LL 'U.U.~an17fftl1J {NT) 

n~3JR\I wui1 c;i1LLtl1flni.111wm1a-EJU."llEJ\lfl71111Y1L'YlU (QUAL) Lrn::c;i1LLU71J77U1mfl1ttifttL1uu. 
• 'II • 'II 

(CLASS) iim7LL-;JmL-;i""liEJ 3.Ja 1 u,;n1Ynt::Lu"1111 (fi1fl113J LuLtlu.u1n) LLa::Lrlflw-;i17ni.1-;i1nfi1fl113.1 l~.:i 
'II 

"llEJ\lc;i1LLtl7 wui1 iin17LL';JnLL';l\l'liEl3Jft 1'U.;n1Ynl.::LU"ll11 (fl1fl113J l~\ILU't.t1J1n) °1iEJ3Ja"lJEJ\lc;i1LLU77::c;iu 
'II 'II 

~fl\! L 7u'U. 'Yin c;i1 iifi1 fl113J LULLa::fl113J l~.:i L "li1 tn a fl'U.VLLff<il\li1'li El 3.Jft ii ;n 1Ynt::n17LL -;in LL';!\! LL1JUtln&i 
• 'II 'II 
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i1LLth~n11flti'1~a~Elfl::LLUU~am1~nn.J (NT) na11ff'1 iifi1LU~t1La"llflrn'il L'Yhnu 18.33 fl1 
• 'II 

tiduLflFJ'1Luu111c;i1!1u Lri1nu 5.37 fi1i111h::ii'Y1in11n1::-;i1E.J Lri1nu 29.31 LrtElw-;i11m1-;i1nf11111 

LU"ll El'1i1 m.h wu11iin11LL-;JnLL-;J'11 u;nl!tm::Ltl''ll'1E.J (fi1fl11mtl'Lfluau) iifi1f111111~'1UEJ F.Jn11tln~ 

( fi1f111111~'1 Lfluau) fi1f111mtl'LLa::f111111~'1L1l1lmtfluEfLLff'il'1111lEl11aii ;n l!tru.::m1LL-;in LL-;J'1 LLuutln ~ 
'II 'II 

'Y1ni1 • 
i1LLtl11::iuum1E.Juflti'1~a~Elfl::LLUU~am1ffEl1J (NT) na11~1 W1J11 i1LLU1L-;J<ilfl~~Eln11 • 

L1E.JU1111!t1L'Y1E.J ( ATT) iifi1Lu~ma"llflrn'ilff'1ff'il iifi1Lri1nu 4.04 i1LLU1fl1111i'~u;;1uL~3J (GARDE) 
'II • 'II .. 

iifi1Lu~ma"llflrnc;i~1ffc;i iifi1Lri1nu 3.03 • 
A A. I I d Q..<I ti Q,,o Q; .i=I d. I 

Lll ElW";l11Til.1fl1 ff1UL1J E.!'1 L1JU111<il1,!1U"ll El'1'il1 LL ,-,-::c;iuun L 1FJU 'Y1ff'1~ac;i El fl::LL u un11REl1J 
I : I .:ii I ~ I d 

(NT) na11<il1 W1J11 11fl1'il'1LL'il 0.58 TI'1 0.74 • 
L~Elw-;i11rn1fi1i11tl1::ii'Y1in11n1::-;i1E.J"llEl'1i1LLtl11::iuiXnL7E.Ju wu11 i1LLt11rliifi1 

i11tl1::ff'Ylin11n1::-;i1E.Jff'1ff'il flEl i1LLU1fl1111i'vfu;;1uL~ll (GRADE) iifi1Lri1nu 24.49 LLa::i1LLt11rlii 
'II • 'II .. 

fi1i11tl1::i'Ylin11n1::-;i1E.J~1H'il flEl i1LLU1L";l'ilfl~~Eln11L7E.JU1111!t1L'Y1E.J ( ATT) iifi1Lri1nu 14.65 • 
LrlElw-;i11m.1-;i1nfl1111LU"llEl'1i1LLtl11::iuunL7E.Juflti'1~aYiElfl::LLUU~an11ffEl1J (NT) na11~1 • 

wu11 iin11LL-;JnLL-;J'11i'El11a1 u;nl!tm::Lu'll'1 E.J (fl1fl1111LULUUa1J) LLa::Ld ElW";l11nl.1fl1fl11111~'1"11 El'1 
'II 

i1LLth wu11 i1LLU1LL1'1fl1111fvfu,!1UL~ll (GRADE) iifi1fl11111~'1UElFJn11tln~ (fl1fl11ll 1~'1Li]uau) 
ti1ui1 LLtl1i1 LLtl1LL1'1-;J'1h l~illf)'Y1i1un11'Yi1LL1Jl.J'Y1'ilffEl1J ( MOTV) i1 LLtl1L-;J'ilfl~YiEln11L1E.Ju 

'II 

1111!t1L'Y1E.J ( ATT) i1m.hR111wLL1<i1d'El11'Y11'1u1u (ENV) LLa::i1LLtl1f11111LEl1l-;ilti"llEl'1~tlnfl1El'1LUn11 
'II 

R'1 LR111n11L1E.Ju (PLS) iifi1f111111~'1 ff'1n11tln ~(fi1fl11111~'1 Li1uu1n )1i'El11 a"l1El'1i1 LLtl11::iuiXm7E.Ju 
'II 'II 

'Y1 ni1 iifi1fl1111LULLa::f111111~'1L111 lnd' fluEf LLff'il'111'li El11 a ii;nl!tru.::m1LL-;in LL-;J'1 LLuutln ~hm i1 LLtl1 
• 'II 'II • 

i1 LLtl11::iuiEl'1L1E.Ju~ti'1 ~a~ Elfl::LL UU~an17ffEll.J (NT) na11~1 W1J11 i1 LLthfl tu.111W • • 
n11HEl'l.l."11El'1fl71111!t1L'Y1E.J (QUAL) iifi1Lu~ma"llflrn'ilR'1H'il iifi1Lri1nu 4.31 

'II 'II • 

A-. II d Q,,otl Q;Q..<ld d, I 

Lll ElW-;J17tu.1fl1 ff1 'I.I.LU E.!'1 LlJ U111 'il1_!1U"ll El'1 'il1 LL 11::c;iuun L 1E.JU 'Y1ff'1 ~a'il El fl:: LL u Ui:..I an17ffEl1J 
I : I -=ft ~ I d 

(NT) nall<il1 Wl.J11 11fl1'il'1LL'il 0.31 TI'1 0.33 • 
Lflei~qi11ru1~himh:i'Ylnn11n1:v1r.i'll!l.J!911LL1h1?:!9111unL1uu~~.,,~~@ieit'l~LLuu~arn~~m.J 

(NT) na11~1 wu11 i1LLtl1fliifi1i11tl1::ii'Y1in11n1::-;i1FJH'1H'il flEl i1LLU11J77FJ1n1flLWffuL1£Ju 
• 'II • 

(CLASS) iifi1Lri1nu 7.19 LLa::i1LLtl1~iifi1i11tl1::ii'Y1in11n1::-;i1FJ~1H'il fiEl i1LLU1flnl.111Wn17HElU • • 
"11El'1fl11111!t1L'Y1FJ ( QUAL) iifi1Lri1nu 7.84 

'II 

Lrl ElW";l11nl.1-;)1 nfl1111 LU"ll El'1 i1 LLtl11::iui El'1L1£Ju YI ff'1 ~a Yi El fl::LL u u~ a n17ffEl 1J (NT)n a 11 ~1 • 
wu11 i1LLtl1f1rn111wn11HElU"llEl'1fl11111!t1L'Y1E.J (QUAL) Lrn::i1LLtl1u11mmf'llwffuL1F.Ju (CLASS) 

• 'II 

iim1LL-;in LL-;J'11i'El11a1 u;nl!tm::Lu"1111 (fi1fl1111 LULfluu1n) ua::Lrt Elw-;i11ru.1-;i1nfi1f111111~'1"11 El'1i1 LLtl1 
'II 

wu11 iin11LL-;imL-;i'11i'El11a 1 u;nl!tm::Lu'll'1 FJ (fi1f111111~'1 Luuau) 1i'El11a"11El'1i1 LLtl11::iui El'1 L7£Ju 'Y1ni1 
'II 'II • 

iifi1 fl1111LULLa::fl11111~'1L111 ln ifluEf LLff'il'1111l El 11 aii;nl!tru.::n11LL-;in LL-;J'1 mJl.Jtln ~ 
'II 'II 
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i1LLtl1'i1111f1::LLt1.t1.~an111rnu (NT) mi11~1 iiri1Lu~ma"11flrn'il LYhnu 13.16 f11H1u. • 
LO r.J..nuuaJ1'il1~1u L vhnu 4.22 ri1i11tJ,-::;'Ylin11n,-::111 r.1 L ·rhnu 32.12 L~t1w111,-m1111mn111 LU"ll t1.:i .. 
i1LLtl1 wu·hiim,-LL1lnLL1l.:11utfn~m::LU"1J11 (f°i1fl113JLULUU1J1n) iif°i1fl113J t~.:iil'Elr.Jffhi.Jnii (f°i1fl113J 

t~.:i LUUalJ) f°i1fl113J LULLa::fl113J t~.:i L il1 ln aflt1.r.fLLH'il.:111il El" aiitf m;·m::m1LL 11n LL1l.:I LL1J1JUn ii'Ylni1 .. .. . 
3. ri1iaJi.J1::ff'Yli'a-~i11wu1ft1cl1.:1~1r.1,-::~11.:ii1LLi.J1aH,-::1::iuil'nL1r.1unu~am1Ht1u (NT) 

I .RI QJ QJ .cf 
LLlJ.:ILuU 2 7::'i11J 'il.:IU 

3.1 ri1i11i.J,-::;'Yli"a-~ i11wu1fa cl1.:1~1 r.11::~11.:ii1 LLi.J,-5R7::1::iuil'm7r.1u i.iLLri 

fl113Jf~U~1UL~3J (GRADE) LL7.:11l.:1111l~i11q'Ylitum,-Yi1LL1J1J'Yl'i1Hel1J NT (MOTV) L1l'ilflii'iiein11L7r.Ju .. .. .. 

111~1i.'Ylr.1 ( A TT) H111wLL1'ilaei11'Y11.:iu1u (ENV) f11111Lm l11lti~i.Jnf11t1.:i1 un11ti.:i LITT11n11L7r.1u (PLS) .. 
ai1.:if11u1mi.i111nn~11i1eicl1.:i 1,512 flU i.:iLLH'il.:IL1L'U'i11TI.:I 17 • 

i1 LLi.J1n~11H.:1 . .. 
fl1111fwui1uL~3J (GARDE) 

LL7.:11l.:111Jl~i11q'Yli"" (MOTV) .. 
L1l'ilfl~'ii ein11L7r.1u111~1 i. 'YI r.JATT 

H111WLL1'ilat13J'Yl1.:IU1U (ENV) 

fl1111Ul1 h1 ht~tlmrrn.:i (PLS) .. 
~an17'Yl'i1Hel1J (NT) 

fl113JfWUJ1ULii3J (GARDE) 

LL7.:11l.:111Jl~i3J{l'Yli.. (MOTV) .. 
L1l'ilfl ii'iit1n11L1r.1u111~1 i. 'YI r.JA TT 

H111WLL1'ilaeJ3J'Yl1.:IU1U. (ENV) 

fl113JLEl1l1J1ti~tlnfl1el.:I (PLS) .. 
~an1"j'YJ'i1Hel1J (NT) 

GARDE MOTV ATT ENV PLS 

.041 -.022 -.022 .003 

.297* .297* .331* 

1.000* .392* 

.392 

.006 

i1 LLi.J1aR7::1::iuil'm7r.1u 

GARDE MOTV ATT ENV PLS 

.127* .032 .035 .137* 

.464* .507 .619* 

474* .021 

.006 

.019 

.. 065* 

.001 

.042 

.040 

.033 

1.00 

.230* 

.016 

.010 

.021 

.006 

1.00 
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-;nn'il111\I 17 vm11 i1 LLtl11::iuit'm1au.i:.iaf1::LL u.u.n11Re:iu (NT) n~11R\ltliif11111ii1wu.lfnu 
' 'II 

i:.ian11REl1J (NT) n~llff\I mntlR'ilfiEl fl113Jf~U.v1't.l.L~3J (GARD) l'ilaiifi1tl1::i'Yliff'VIH3J...ru.lfe:ici1\IJ1t1 
' 'II ' 'II .. 

L'Yi1nu .065 iiit't1thflty'Yl1\1Rii~tl1::i1J .05 1El\la\13J1 fie:i L';J'ilfl~~Eln11L1t1U.1l1lf1L'YltJ {ATI) l'ilt1iifi1 

tl1::i'Yliff'VI i11wu.lfe:i u1J1 m 'Yi1n1J .042 LLa::R111'V'HL 1'il aEJ3J'Yl1\IU1U. 1~wiifi1tl1::i'Yliff'VI i11wu.lfe:i U1 

J1m 'Yi1ntJ .040 t~wl1iiiit'athf1ty'Yl1\1Rii~ 

i1LLtl11::itJunL1au.i:.iaf1::LLU.U.n11REl1J {NT)n~11~1tliif11111i11wu.lfntJi:.ian11HEl1J {NT) 
' 

n~11~1 111ntlH'ilfi El fl113Jf~u.v1U.L~3J (GARD) l'il t1iifi1tl1::i'Yliff'VIH3JWU.lfe:i u1J1 m rhntJ .230 
' ' 'II .. 

iiit'ai1flqj'Y11\1Hii~tl1::i1J .05 1El\la\13J1 fie:i L';l'ilfl~~Eln11L1t1U.1l1lf1L'Yltl (ATI) l'ilaiifi1tl1::i'Yli" 

R'Vli11...ru.lfe:i ci1J1m 'Yi1ntJ .01 o LLa::t111me:i1l';J1,M'tlnf11EJ\llu.n11L'f\I LH~11n11L1t1u (PLS) l'ilaii 
'II 

fi1tl1::i'Yliff'VIH3JWU.i'El u1J1m 'Yi1n1J .006 l1iiiit't1thflty'Yl1\IRTI~ 

'il1TI\I 18 fi1 i11tl1::i'Yliff'VI i11wu.lfe:i u1.,,J1 v1::V1i1.,, i1 LLtl1a m::1::iu~ ei\I L1au.ntJfi1 Lu~ v i:.ia m1 

'Yl'ilffEl1JfltlU11Wn11flnlf11::i1J"lf1~ (NT) n~3Jff\ILLa::n~11~1 
' ' 'II ' 

mu1nwn11REJU. (QUAL) 
' 

u11mn1fllu.ffuL7au(CLASS) 

i:.iam1REJ1J (NT) 

flnt111Wn11REl't.I. (QUAL) 
' 

u11mn1fllu.ffuL1au (CLA SS) 

i:.iam1REl1J {NT) 

QUA CLA 

.635 

QUA CLA 

.482 

411111 .... o .... AA.ii Q..<I 

*ll't.l.tl ITTflty 'Yl1\I fffl'il'Yl1::'i11J .05 

.057 

.069* 

.265 

178 

1.00 

';J1n'il111\I 18 Lrleiw';J11ru.1fi1i11tl1::i'Yli°ff'Vli11wu.lfeiu1\IJ1v~eii:.iaf1::LLuum1ReitJ (NT) n~11 
' 

R\I 7::'Vl11'1i1 LLtl1am::1::itJ~ El\! L~t1u.ntJi:.iam1REJ1J (NT) n~llff\lff\IR'ilfi eiu11t11mfll u.ffuL1au l'il vii 
'II ' 'II 'II ' 

fi1tl1::i'Yli"ff'Vli11wulfe:i u1J1 m 'Yi1nu .069 iiit't1thf1ru'Yl1\IRii~tl1::itJ .05 ., 

3.2 L~ElW';J11nt1fi1i11tl1::i'Yli~i11wulfeiu1\IJ1t1~EJi:.iaf1::LL't.l.Un11REl1J (NT) n~3J~1 
' 

1::'Vl11\li1 LLU1aff1::1::iu~ El\! L1tJU nufi1L\t~tJi:.iam1HEl1J {NT) ff\! R'ilflEl flnt111Wn11ffEl't.l.fl1 
'II ' ' 'II 

111lf1 l 'YltJ l'il viifi1tl1::i'Yliff'VI i11wulfe:i ci1J1 m ·rhnu .265 la.iiiit'vthf1ru'Yl1\1Rii~ 
"' 
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-;nn~an111LflTI::1 H'VI illvruf1::V1i1-\li1LLu1~1 'ln::iu.rf 1 LLa::1::iu.rf 2 vmi1 hiiii1 LLU1 

aR1::fi1Giiifi1fl11llillvrufLnU 0.8 sif-\1£iEli1L1iii1111::fl11llillvrufi1llW'VI (Multicolinearlity) • • 
~-\! ITTm1ri't'i1n111 LflTI::1 vm1::iu~ El ltlli • A ' Q,,11 1.f1 ..... \1..,1 Q..<IQ.ol,G Q..<llol #( ca,..o,¥ 

2. n111LflTI::'VIW'V11::~1J LLl.J-\ILlJU 2 1::~1J LGILLn ,-::~1mm1t1ULLa::1::Gil.J'VIEl-\IL1"tlU Gl-\IU • 
A ' ...... • 4 ........... ' .... ...... .I A ............. 

n111 Lfl11::'VIW'V11::~1J L w El fin H1 fl11 llffllW UlfLLa::flU 'Vl1 ~1 LLu1El H1"::1::Gil.J um 1tlU LLa:: • 
,-::iuif EJ-\1 L7r.1u ff iia'Yliwa~EJfl::LL u um1HE11J (NT) 'llEJ-\l\i'm7r.1u.fuu1::rillflnH1il.rf 3 i1ufl11llITTllTrn 

'Yl1-\1111H1 h-\IL7t1uffii~a (NT) nallH-\ILLa::nall~11w;l-\l'Vl1GJ~Hmlan ~1it1LiLRUEl~an111Lfl11::lf • • • • • 
~1lla1iu.ffu~EJui-\l~EJlt1d 

2.1 n111Lfl11::'Vl1m~ai1-\I (Null Model) Lflun11U.1i1LLU1~1llLiLLri ~an11HEll.J (NT) 

na ll H-\1LLa::na3..1~1 i1Ufl11llH1ll11TI'Yl1-\1111 H1 LLa::fi1 Lui ti~ an11HEll.J (NT) LLa::illtl1::if'YliTl11" • • • 
TIGJfl El r.1-;i1nn111Lfl11::lf1::iuff 1 3..11't'i1n111Lfl11::lf t~ r.1l1ii.t1i1 LLiJ1lGJ 6J L"li1111i13..1~-;i11m1 L vf EJ 

~71';JffEll.Ji1 ~an17HEll.J (NT) LLa::fi1Luir.1~an11HE11J (NT) iifl11llLLU1U11U7::'Vli1-\ll.JflflaLLa::iifl11ll • 
• I ti ' ... .... .. ..I ... .. "" .... .... • 1 ... ..1.. ' .... ti 1 ~ LLu7 71U.1::'V111-\l'VI El-\! L 7tl'\.l.L w tl-\IW El'Yl'il::1 Lfl71::'VI L w ElflU 'V11~1 LL1J7El H'l::mma~ El~1 LL 1~13..1 '\.t'll'\.t~El'\.l, 

... .. ' 111tl.f ... 111 ' n171LflTI::'VI ~El L '\.t'Vl7El Lllmll~1TI-\I 19 

A A .-=ii • A .-. I 

~1TI-\I 19 ~an11'Yl~HEll.JEl'Yl1iWafl-\l'YI (Fixed effects) LLa::EJ'Yl1iVrnHll (Random effects) 'l!El-\1 • 
fl::LL'\.l.U~an11'Yl~HEll.Jfl1LUit1~am1'YIGJHEll.J7::iu"1!'1~ (NT) nallff-\ILLa::nall~1Titl • • • 
'!f EJ-\IL7r.1u-;i1nm11LflTI::'Vl1m~ai1-\I (Null Model) 

i1 LLtl7~1 ll Fixed effects Random effects 

mil!H-\1 Coefficient SE Variance Component df %2 • • 
Intercept; b0i 18.276 0.201 90.655* 1.384 66 133.270* 

Level 0 error ; u g = 27.794 

i1LLtl7~1ll Fixed effects Random effects 
' 

nall~1 Coefficient SE t Variance Component df %2 
1 

Intercept ; b01 13.021 0.196 67.442* 1.684 67 186.806* 

Level 0 error ; ug = 16.436 

.G Q..oo 0 G..-. AA~ Q.11 

*l!Utl ITT fl qj'Y11-\I Hfl ~'Yl7::~1J .05 

'il1n~111-\I 19 ~am11Lfl11::V1't2-JLG1ai1-\I (NULL Model) LrlEJ~-;i11m1~am1'Yl~HE11Ja'Yliwa 
..I . ' ' ..I ' ... .. 

fl-\l'YI (Fixed effects) wu11 mmar.1~an11'Yl~HEl1J (NT) n~ll~-\1~1Ufl112JITT3J17TI'Yl1-\1111H1 ( b0i) ll 

fi1L 'Yi1nu 18.276 Lrn::nall~1 ( b01) iifi1L 'Yi1nu 13.021 si1-\lii\i'mhf1ru'Yl1-\1Hii~ff1::iu .o5 t~r.1iifi1 
• w 

fi1Luir.1~an11'YIGJHEl1J (NT) millH-\ILLa::mlll~1 i1Ufl11llITTll11TI'Yl1-\1111H1LL~n~1-\l'i11nf'lutfoa::iiEJi1 • • • • 
."I ' ..1.... • .... ..I .... 

LlJUfl1'Ylllfl11llITTflqj 'Y17::~1J .05 



114 

4A AA I 'I I .I 
L:IJEl'VfilT'Hll.1~anT~'Yl~«EltJEl'Yl1i'VHH.UJ (Random effects) -wu11 mLuar.i~an11'Yl'ilHEltJ (NT) 

q 

nallff'1 'ii11Ul11:1JITT:IJT'Hl'Yl1'11l1~T'nmft1'1L1r.JU. ( b01·) iifi1fl11:1JLLtl7tl71U.L'YhrltJ 1.384 aif'1iifl11:1J 
q 'II 

LLtl1tl11u.1::'Vli1'1~ El'1 L1r.iua r.i1'1 iii.t'mMfl°"ty'Yl1'1Hii~.Yb::iu .05 LLH'il'1i1iitl;ir.iff '*"~a 1~irnL7r.iu 
'41U.1U. 66 ~El'1L1r.JU. iifi1Lu~r.J~am'lfftltJ (NT) na:1Jff'1 'ii1U.fl11:1JITT:IJ1'ltl'Yl1'11l1~1 LL~ln~1'1rlU. 

q 'II 

A-. .-a I I I .I 1: 
L:IJEl'Vfil11Ill.1~am1'Yl'il«EltJEl'Yl1i"Wa«:1J (Random effects) -wu11 mLuar.i~an1i-«t1tJ (NT) na:IJ'il1 

q q 

fl1111ITT111'ltl'ii1U1l1~1 ( boj) iifi1fl11:1JLLtl1tli-1u. L'Yi1rltJ 1.684 4i1'1iifl11:1JLLtli-tli-1u.1::'Vli1'1~El'1L1r.iu 
ar.i1'1ii1XmMfiru'Yl1'1Rii~ff,-::iu .05 LLR'il'1i1iitl;ir.iff 1*"~"' l~um1r.iu'41u.1u. 66 ia'1L7r.iu. iifi1m~r.i . . 

~an1'l'Yl'ilfftl1J (NT) 'ii1Ufl11:1JITT:IJ1'ltl'Yl1'11l1~1 LL'iln~1'1rlU i'1if 1.1.~'1'iit1'1'ti1n11iLflTI::'V11u..ffuff 2 
4 A fT I I ... ""' ti .., ta... Q.oo c:I .... I 

flt! n1i-1 Lfl'l1::'VI L:IJL'ilaa r.J1'1'11r.J (Simple model) L'WEl'Yl'ilfftltJ~a'7lt1'1'il1LL 'l'ilU'l::'iltJU.nL'lEJU'Yl:IJ'iltl~a 

mi- (NT) na:IJff'1LLa::na:IJ~1 fl11:1JITT:IJ11tl'ii1U1l1~1'71El'1Um7r.iu~a'ttl 
q 'II • 

2.2 n11iLflTI::V11:1JL~iaar.i1'1 (Simple model) iLflTI::\fi1LLtli-'iiu1::iuiXm1r.iu 

2.2.1 iLfli-1::\f i1 LLtli-'iiu i-::iui.t'm7r.iun a:1J«'1 LU1.1.n1i-1Lfl11::Vl1'il r.i'tt1i1LLtl1'iiu1::iu 
' 'II 

i.t'm1r.iu't<ii'LLTi fl11:1Jf~UJ1UL~:IJ {GARDE) LL1'1~'11'ill~i:1Jfl'Yl~tun11rhLLtJ1J'Yl'ilfftltJ (MOTV)L'il'ilfl~ 
9ian11L1r.iu.111~1'1 'Ylr.J (ATI) ff1l1'W LL1'ilit1:1J'YJ1'1U1U. (ENV) LLa::fl11:1JLEl1l'il1L'f'71El'1~tlnfl1El'11u.mi-

'll 
I A ... If A ,, QI I I 1 IJ 

«..:JL«1a.in1i-L7EJU. (PLS) L'1.11:1J11Lfl11::V111:1Jn1rnan11'Yl'ilfft11J (NT) na:1J«'1Lrn::na:1Jiii1 ~nu 
• 'II q 

I .:ii I I : 1)1 

fl11:1JITT1117tl'Y11'11l1~1Lrn::mLuar.i~am1'Yl'il«t111 (NT) na:1J«'1LLa::na:1J'i11 'il1U.fl11:1JITT:IJ1'ltl'Yl1'11l1~1 
• 'II • 

L yj El 'Yl'il Ht! tJi1 i1 LLtl'la ff7:: L VI a1if u. ff '1 ~a ;i El fi1 Lu~ r.J ~a n11fftl tJ (NT) n a :IJ ff'1 LLa::n a :IJ ~1 'ii1u 
• 'II • 

fl1111ITT1117tl'Yl1'11l1~1 vi1a '111 LLa::L yjtl 'il71'ilHEltJi1 ~ an1'l'Yl'il fftllJ (NT) LLa::i1LLtli-'iiu.1::iuiXm1r.iu 

tl'" iifl11 :1J LLtl1tl11 u. i-::vii1'1i t1'1 L7r.im w r.J'1-W a 1 u.n11'tt1 'ttli Lf111::\f ~ a"ll El'1 i1LLtl1r;iu.1::iui t1'1L7r.iu 

1 u..fu.~ a '1tl'V11a '111 i'1LLff'il'11 u~nTI'1ff 19 
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20 ~.rnn11'Yl'ilffEl1Ja'Yli'V'U'lfl\I~ (Fixed effects) Lrn::a'Ylivrntf3.1 (Random effects) "llEl\l'il1LL1.h 
q 

1::'iluum1t1u na3Jff\I (within-class analysis) -;:nnm11LflTI::'Vl13JL~HrnrJ1\1~1tl 
q 'II 

(Simple model) 

Fixed effects 
......... 

1::'i11JUnL1tlU Coefficient SE 

nallff\I 
q 'II 

Intercept ; b0i 18.332 

GARDE slope ; b10i 0.422 

MOTV slope ; b20i 0.157 

ATT slope; b3oi 0.473 

ENV slope ; b40i 0.668 

PLS slope ; b5oJ 0.568 

0.170 

0.400 

0.449 

0.230 

0.345 

0.294 

t 

90.801* 

1.057 

0.350 

2.058 * 

1.934 

1.929 

Variance 

Component 

1.450 

1.549 

3.410 

1.980 

2.505 

0.723 
2 

Level 1 error; <J 0 = 25.741 

Random effects 

df %2 p-value 

66 143.902* 0.001 

66 108.855* 0.001 

66 77.073 0.166 

66 76.974 0.168 

66 93.133* 0.016 

66 81.836 0.090 

-;:nrnn11\I 20 ~am11Lfl11::V113JL'ilam.h\1~1tl (Simple model) Lrlm~-;J11ru.1~an11'Yl'ilffEl1J 
A A id I I id GJ A Q; A I 4),1 

El'Yl1iWafl\l'Yl (Fixed effects) wu11 fl1LUat1~an11'Yl'ilffEl1J1::'i11J"ll'1'i11::'il1J"lf1'il (NT} mrnff\I 'il1\l. 
q 'II 

fl113Jff13J11tl'Yl1\11111fl (b01) ijfi1LU~t.IL Yhnu 18.332 fi1H3Jth::ii'Ylin11tl'ilt1Eltl"l1El\I L';J'ilfl~~Eln11L1t1'1.l. 
111'lflL'Ylt1 b3oJ ijfi1L'Yi1nu 0.473 ~\li*\li:.Ja'Yl1\11J1n~Elfi1m~t1~an11a-eu (NT} na3Jff\I ~1\l. 

q 'II 
~Q..< 0 ca,.. AlQ~ Q; 

fl 11llff1ll11tl'Yl1\I111 ~1 3J Utl ff1 fl ty'Yl1\I fftl 'ii 'Yl1::'i11J. 05 
A ... .r ... I ..I... ... ... I ..I I ... 

';11m.Jan111Lfl11::'V\L1JEl\l'ilU W1J11 n11'YlUnL1tlUllfl1LUat1~am1'Yl'ilffEl1J (NT) nallff\I 'i11U 
q 'II 

fl113J ff13J11tl'Yl1\1111~1 LL'iln~1\lrlU L ita\1';11n i:.J L'l"llEl\l'il1 LLtha a-1::1::'ilui!m~t1U L';J'ilfl~~ Eln11L ~tlU 
111~L'Ylt1 (ATT) 

A A A A I I I .d 
LllEIW-;J17nn~t'ln11'Yl'ilffEl1JEl'Yl1iWL'lffll (Random effects) wu11 fl1LUat1~an11a-eu (NT) 

q 

na3Jff\lfl113Jff13J11t1~1U111~1 (b01-) ijfi1i3.1tJ1::~'Yli' n11tl'ilt1Eltl"llEl\lfl113Jf~u;i1uL~3J (GRADE) LLa:: 
q 'U 'U "' 

fi1i3Jtl1::ti'Ylin11t1'il t1 El ti ff111W LL 1'il i Elll'Y11\IU1\l. (ENV) ijfi1fl113J LLtl1tl11u 1::V111\I~ El\! L 1r.JUL 'Yi1nu 

1.s49. 2.505 .m3J~1'ilu~"~irt1i'lf1ru'Y11\la-ii~~1::'1u .o5 tt1"fi1i3.1tJ1::ii'Ylin11n'ilnat1"lla\ILL1\l';l\lh 
., 'II 

1~i3Jt]'Ylit un11'Yi1 LL1J1J'Yl'ilffEl1J (MOTV) i3Jtl1::ii'Ylin11t1'iltl El tl"ll El\! L';J'ilfl~n11L ~r.JU1"11'1111~1 L'YI ti 
(ATT) LLa::fi1 i3Jtl1::ii'Ylin11tl'iltl El tl"llEl\lfl113J LEl11';) 1tt~tlnfl1El\I 1un11Lf \I Lff~3Jn11L1t1u (PLS) ~ fi1 

'II 

fl113JLLtl1tl11u1::V111'1~a\IL~r.Jm 'Yi1nu 3.41 o , 1.980 , o. 123 .m3J~1'1u ~"l3.i~il't1i1f1ru'Yl1"a-il~ ., 
A l"GJ I I QG.I .. I A d "" "" 'I Q.lo .d. 

';11ni:.Jt'ln111LflTI::'Vl'il\lna11 W1J11 3J'i11LLu1EIU6) flEI ff111WLL1'ilL'IEl3J'Yl1\11J1\l. (ENV) m1::'i11J'Yl 
I Q..< Q,.11 .:::& I I I d I 1111 .f 

a-\ln111::'iluum1r.JUff\l~t'l'ilamLuar.Ji:.ian11a-au (NT) na3Jff\I 'il1Ufl113Jff13J11tt'Yl1\1111~1 uan-;J1nu 
'II q 'II 
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tl'.:iiji1LLt115\l.6l l'l.l.1::iu~«.:1n1T~::iuitm7ll'l.l.~Lt.:i~a~Elfi11ii.1tl1~ff'Ylin11tw1m:imhLu~ll"l.IEl.:1fl11iJf 
J ~ ~ 

.r ... 
W'l.l._!1'1.l.L'ilil (GARDE) 

i.:iJ'l.l. ~.:1r11n111Lfl71::'1-h::iuiu.:iL7ll'l.l. ( Between -Class analysis) na3J«.:I ~.:ILU\l. 13.JL'ila . ~ 
«3J3J~_!1'1.l. (Hypothetical model) 1'ilmh~m'il1ifi1Lu~ll~an11«ElU (NT) (b0i) fi1iiitl1::ff'Yl~n11n'ilrtElll 
"l.1El.:lfl11ilj'~'l.l._!1'1.l.L~3J (b11) LLa::fi1 i3Jtl1::i'Ylin11n'iln El ll"l.IEl.:I ff111W LL1'il aEl3J'Y11.:IU1\l. (b41) 3.11 LU\l. 

i1LL'lh~nii l'l.l.n111Lfl71::'1-'113.IL'ilaffi.J3J~~i1\l. LLa::i.t1i1LLtl11::illiEl.:1L7ll'l.l. ~" liLLri fltlU11Wfi17ffEl\l. .. . 
"l.1El.:lfl7111H1l'Ylll (QUAL) ll77ll1mfllwi'l.l.L7ll'l.l. (CLASS) 3.11LU'l.l.i1LLtl1am:: 

~ 

2.2.3 n111Lfl71::~1::iuiei.:1L1ll'l.l. ( Between -Class analysis) LU'l.l.n111Lfl71::'Vl13JL'ila 

«i.J3J~j1'1.l. (Hypothetical model) 1'illl'!l1i1LLtl1a«1::1::iu1tm7ll'l.l.~'Yl'il«ElUEJ'Yliwa~ii (Random 

effects) LLa1 wui1 ij fi1 fl113J LLtl1tl11"1::V1i1.:1iei.:iL7 ll'l.l.3J1n L ~ ll.:1 w El~ ,-i::fi1 n111 Lfl71 ::'V\Li.J L'il a 

ff3Jil~j1'1.l. ~.:iliLLri fi1LU~lJ~an17ffEllJ (NT) i1'1.l.fl113Jff13J17tl'Y11.:1111H1 (boj) fi1ii.i1h::i'Ylin11 
..,,a' A I Q; ti A --- .., .., .& 

tl'iltl El ll"l.I El.:lfl11illW'l.l._!1'1.l.L'il3J (b11) LU'l::fl1ff3J 7::ff'Yllifi11tl'iltlEl ll"l.1El.:lff111WLL1'il a Eli.J'Y11.:1'1J1\l. (b4i) 'Y1 

Lt.:i ~a~eifi1 Lu~ ll ~an11'Yl'il«eiu (NT) i1'l.l.f111i.iITT1n'Y11.:1111H1 m Lfl'l.l.i1 LLtl1'i11ii LLa1i.t1i1 LLtl11::iu 

iei.:iL7ll'U. ~" liLLri flnl.111Wfi11ffEl\l."l.IEl.:lfl7111H1l'Ylll (QUAL) ll77mn1fllwi'l.l.L7ll'l.l. (CLASS) i.J1LU\l. . ~ 

i1LL'l.h~m:: LLa::~1Lit'l.l.n111LflTI::'Vl13JL'ilaff3Jil~~1\l. i.:JLLff'il.:JlwmTI.:i 21 .. 

'il1TI.:I 21 i:.rnn11'Yl'ilffEl'lJEJ'Yliwafl.:1~ (Fixed effects) LLa::a'YliwaitiJ (Random effects) i1LLtl11::iu • 
II 1111:1 I A ... .., Q.,I .... .i:i • 

'VIEl.:1L7ll'l.l.naii«.:i ,-i1nm11 LflTI::'Vl"l.IEl3Ja1::'il'lJ'VIEl.:I L7ll'l.l. (Between-Class analysis) . ~ ~ 

i1 LLtl1 Fixed effects Random effects 
~ ~ ... 

Coefficient SE Variance Component df 
2 

1::'il'lJ'U.nL7ll\l. t x 

'Vlf'lJ Intercept ; b0i 
18.256 0.204 89.264* 1.344 64 139.437* 

0.731 0.643 1.136 

0.999 * 0.491 2.032 

Vlfu GARDE slope ; b10i 0.402 0.273 1.470 1.521 64 109.126 

UAL slope; y11 0.046 0.950 0.074 

0.818 0.688 0.649 

VlflJ ENV slope ; b4oj 0.666 0.294 2.258 2.185 64 92.313* 

UAL slope; y41 2.847* 1.431 2.015 

1.671 1.137 1.469 

R2 25.73 
2 = % Level 2 error ; a 0 = 5.070 

illd. ~ D Q; A.Ad ca,, 

**3.J\l.ll ITT fl '!J 'Y11.:I fftl 'ii 'Y17::'il lJ .01 
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A S'cvt.1 old •.A 
;nni;nn\I 21 i: .. rnm·nLfl"n::V11::c;i11V1e:J\IL'n.JU (Between-Class analysis) L11e:iw;i11m1;i1nm1 

'Yllilffe:JtJB'YliWafl\l.yf (Fixed effects) lc;iulif11mgui:rnm1ffe:J1J (NT) n~3Jff\1~1Ufl1111ITT3J17fl'Yl1\11l1H1 
q 'II 

boj 111Li1ui1LLtlW1111 

Lrl e:iii.1 i1 LLtln::iui tl\I L1t1ULUU<il1 LLtl7a ff1"::LLa::ii.1 Le:J11Cil tlfl1 LU§ mrnn17fftltl (NT) ~1'1.1. 

fl1111ITT1111"fl~1u111Hi b0i 111Li1ui1LLtl1c;i111 Lde:iw;i11m1i:.rnm7'Yllilffe:J1JB'YliWafl\l.yf (Fixed effects) 
I I .J I .... .i=ii1 I Q,,.f d -

w1111f11Luau1111i:rnn11ffe:i11 (NT) na11ff\I c;i1uf11111ff11111ri'Yl1.:1111:lf1 11fl1L'Yl1nu 18.256 'll'\111 
q 'II 

i!mhfl°"nJ'Yl1\lffii~vf,.::iu .05 tl;im::i11ie:i.:1L1uuvf~.:1i:.rn<ilmrnm1ffe:i11 (NT) n~11«.:1 ff\IHlilfle:J flru.111w 
.. q'U'Uq q 

n17fft!Wll El\lflJ111H1 L'YI ti (QUAL) lc;i u3jfi1i11tl1::;'Ylifl11"fllilfl Elm 'Yi1n11 0.999 ~\13ji!uiifl°"ty'Yl1\I ffii~ 
vf1::i11 .o5 LLa::1111u1n1fl1wffuL1uu (CLASS) lc;iu3jfi1i11tl1::;'Ylirn1ric;irie:im'Yi1n11 o.731 tirn 

i!u Lhfl°" ty'Yl1.:1 ffii ~ 
O a.- AA I Ill d..ct I-' 

ITTVl1"W·rnn11'Yllilffe:J1Je:J'YlliWaff11 ( Random effects) W1111fl1ff1'1.L'YILVlae:J'1Je:J\lfl1LUamrnn11 
q 

fftltl (NT) ~1Ufl1111ITT1117fl'Yl1\1111 if1 b0i 3jfl1111 utl1tl11u1::V1i1.:ii El\I L1uue:i ci1.:13ji!u Lhfl°" ty'Yl1\I ffii ~.yf 

1::it1 .05 LLfflil\111tJ\I3jtJ;iu 5u 6) .yf ~\I ~afi1 LUg tJ i:rnn17fftltl (NT)~1'1.Lfl1111ff11117fl 'Yl1\1111 :lf1'1J tl\I 
., .. 

VI El-\! L 7tJU 

~~m1iLflTI::~1::it1ie:J.:1L1t1u ii.1f11i11tl1dh1in11ric;irie:it1'1Je:J\li1LLtl11::i11i!nL1t1U111LUUi1 

LLtl7~13J 

w;iT~ru.1 ~a ;i1 n n11i Lfl11 ::~.yf ii.1 L e:i1 i1LLtl11::i11ie:i.:iL1 t.1 uLuu<il1 LLtl1a ff7:: LLa ::ii.1fi1 

i11tl1::;'Ylin11ric;iri a t1'1J e:i.:ii1 LLtl,-,.::iui!m1uu fl e:i fi1 i11tl1::;'Ylin11ri c;iri e:i u'lJ e:i.:i ffn1w LL 1c;i i e:i11'Y11.:1 

u1u b4oJ 111Li1ui1LLtl1~111 Lrlaw;i11m1i:rnn11'YllilHE111a'YliWafl.:1vf (Fixed effects) tl11nDi1 

i1 LLtl11::iuvf 2 .yf ~\l~a<il e:ifi1i11tl,.::;'Ylin17fllilfl El tl'1Jtl\I ff111W LL 1Cil ie:J11'Yl1\IU1U b4oj El ci1.:13ji!uiifl°"ty 

'Yl1\I «ii~ fi a fl ru.111wn1,.ffe:JU'll e:i.:1fl,.111H1 L 'YI t.1 (OUAL) LLa::f11i11tl1::;,.,ifi1,.ric;iri e:i t1fl1111i'vf u~1u 
q 'II 'II .. 

L~11 b1oj 111LUUi1LLtl,.~111 Lrle:iw;i11ru.1~an17'Yllilfftl1JB'YliWafl\l.yf (Fixed effects) tl11nDi1 i1LLtl7 

1::iuvf 2 vf~.:1~a<ile:ifi1i11tl1::;'Ylin11ric;irie:it1'1Je:i.:1fl1111fvfu.!1uL~11 b10i 1ll3ji!t.1Lhfl°"ty'Yl1.:iffii~ J.:i 

flW.111Wn17ffEIU'lJEl\lfl"j111H1L'Yltl (QUAL) LLa::1111t.11mfllwffuL~tl'U. 
q 'II 

ITT'Vlft1~an11'Ylc;iffe:i11a'Yliwa~11 ( Random effects ) w11i1 fi1~1u.yfLV1§a'1Ja.:1i11tl1::;'Ylin11 
q 

fl lilfl El tl'1J El-\! ff111W LL 1IiiiEl3J'Yl1'1U1'1.L b40i 3jfi1 fl1111 LLtl1tl11 'I.I. ,.::V1i1.:ii El\I L 1t.1ue:i ci1.:i 3ji!t.1 ITT fl°' ty'Yl1\I «ii~ 

.yf,.::iu .o5 LL«c;i.:1i1tJ.:13jt1;iu5u6J.yf~.:i~a<ile:if11i11tl1::;,.,i'in1ric;irie:iu'lJe:i.:1«111wLnc;iia11'Yl1'1tl'1u LLa:: 

fi1i11t11::;,.,ifi11ric;iri a u'lJ e:i.:1fl1111i'vf u~1uL~11~1 t.1 ~di1 LLt11a ff1::J.:1 2 1::i11i111nue:ii111 uf11111 
'II .. 

tl ti ' ..I ., 'ii .,., 
LL ,. "j"J'U,'1JEl\lfl1LUamrnn11ffe:J1J (NT) Cil1Ufl1111ITT1117fl'Y11\11111f1 Llil7e:JtJa:: 25.73 

;i1nn11i LflTI::~ J.:i 1"1::<il11i!n L ~tl'U.LLa::1::i11i tl\I L1t1u ITT 3J1"jflU13J1 LLfflil\I i:rn m1i LflTI::~d]u 
ff11n11lu1tlfl::LLUum~,.~1u t~i.:id 

'II ... 
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1llL!lla1::111"'in.tm1r..1u. (Within - Class Model ) 

Yii = b01 + b11 0.422 ( GARED) + b21 0.157 ( MOTV) + b31 0.473 ( ATT*)+ b4i 

0.668 ( ENV )+ b5i 0.568 ( PLS )+ e1i 

1llL!lla1::~iiJ~fl\IL1r..1u. ( Between-Class Model ) 

boj = 0.731 ( QUA L) + 0.999 (CLASS ) + U0 

b1i = 0.402 + 0.046 ( QUAL*) + 0.818 (CLASS ) + U4 

b41 = 0.666 + 2.847 ( QUAL*) + 1.671 (CLASS)+ U4 

'11TI\I 22 ~am1'Ylillfffl1Jfil'Yli'V'lafl\lrf (Fixed effects) LLa::fil'Yli'V'laHll (Random effects) <il1LL1.h 
q 

1::<ilrn.tm1r..1u. (NT) na:U~1 (within-class analysis) '11nm11Lfl11::'Vl°tllL!llam.h\l.J1r..1 
q 

(Simple model) 

<il1LLlh Fixed effects Random effects ........ 
Coefficient SE 1::111uu.m1r..1u. t Variance Component df %2 . 

nall~1 
q 

Intercept ; b01 13.007 0.198 65.440* 1.918 67 237.684* 

GARDE slope ; b1oJ 2.011 0.275 7.306* 2.909 67 145.614* 

MOTV slope ; b20i 0.060 0.252 0.239 0.294 67 55.662 

ATT slope ; b3oi 0.118 0.294 0.401 1.430 67 86.916* 

ENV slope ; b40i 0.308 0.229 1.345 0.530 67 68.731 

PLS slope ; bSoJ -0.924 0.227 -1.295 0.816 67 57.637 

Level 1 error ; u ( = Level 1 error ; (/ 0 = 12.944 

d CV O G.oo AA.J a,,., 

*llU.r.JITTm!J'Yl1\ltUl'1'Yl1::!111J .05 

'11n'1111.:1rf 22 ~an111Lfl71::'Vl°tllL!llamh.:1~1r..1 (Simple model) Lrlfl~'111rn1~an11'Yl!llfffllJ 
A A -=ii I I .d I ! iJ 

fl'Yl1i'V'lafl\l'Yl (Fixed effects) 'V'llJ11 fl1L\l.ar..1~an11fffl1J (NT) n~ll<il1 !111U.fl11llITTll11tl'Yl1\lll1H1 (b0J) 

ijfi1L\l.~m·rhnu 13.001 fi1im.h::~'Ylin11TI111TIBr..1fl111ri'~u.;i1i.tL~:u b1oi· ijfi1Lfi1nu 2.001 '11.:1Gi.:1~&'l 
'II .. 

I I .I I ! "" I ,:ta.,,. O CV A.Ad 
'Yl1\11J1n "flfl1 L\l.a r.J~an11fffllJ (NT)n~:U'11 1111U.fl11llITTll11tl'Yl1\11l1H1 ti r.J1\lllU.r.JITTfl1!J'Yl1\lff{)'1'Yl 

i::<ilu .05 
A ,_r.,, I .dQ.of.:t .:f1 .I I! 

'11n~am11Lf1TI::'VIL1Jfl\1'1i.t 'V'l1J11 m1'Ylu.m1r..1i.tllfl1L\l.ar..1~am1fftllJ (NT) na:u'11 
q 

~1i.tfl11:UITT:U17tl'Yl1\11l1M1 LL<i1Mh.:1nu. Li1fl.:1'11n~a"llfl\l<il1LL1.h L~LLri f111:uj'~i.t!1U.L~ll (GRADE) 
• A A A I I I .J 

Lllfl'V'l'117rn1~am1'Ylillfffl1Jfl'Yl1i'V'la~:u (Random effects) 'V'llJ11 fl1L\l.ar..1~an11~fl1J (NT) 

n~:U~1 ~1U.fl11llITTll11{)'Yl1\11l1H1 (boj) iifi1im.h::~'Ylin11n111n fl r.J"ll tl\lfl11llJ~U.!1U.L~ll (GARDE) 
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LLa::fi1 ff3J1.h::i'YlinTrn Iii tHH.l"lJ eh'I L ~lilfl ~~fl nTH 7tJ'l.Ul1 li1 i. 'Yl tJ (A TI) 3jfi1fl113JLLl.h1..l·n 'U. 7::'Vl'h\I 

~tl-\IL7tJU.L ti1nu 2.909 , 1.430 . '113Ja1il.J~-\13j"tJITTity'Yl1-\IHTI~Vb::iu .05 ff1'U.fi1ff3JU7::H'Ylin11 

tlliltl fl tJ"lJ tl-\1 LL1-\l~-\l L~ 'l~i11q'Yli1 u.m1'Yi1 LLl.Jl.J'Yllilfftll.J (MOTV) fi1i111.h::i'Ylin11tlliltl fl tJHT11'VHL 11il i.f a 3J 
'U 

'Yl1-\lu1u. LLa::fi1 i111..l1::H'Ylin1,-11lil11 a tJ"lJtl-\lf111 ma1 'l~ 'lff~1lnfl1a.,, 'l u.m1ff-\I Lm3Jm7L 7£Ju. (PLS) 3jfi1 
'U 

fl112JLLU7U11'U.1::'Vli1-\l~tl-\IL7£Ju.Lti1nu 0.294 , 0.530 LLa:: 0.816 m11a1iu ~-\IL3WU£JITTiru 
"' 

..,. .-.... ' ' "" ..... I .d • .,.f .,. 'I .... .d 
~1n i:.ian171 Lfl11::'V\lil-\lna11 Wl.J113J'11LLJJ1tl'U.6J fl fl fl112J7W'U.~1'U.Llil3J (GRADE) m1::1ill.J'Ylff-\I 

'U ... 'U 

I .... Q,.oo llilCll I I I .I. I ! ti .r ca... -=I 

n111::~uu.m7£JU.H-\li:.Ja'1amLo.atJi:.iam1«au (NT) na3J'11 ~1U.f11111«im1tl'Yl1-\IT11H1 u.an~1nu.£J-\13J , 
i1LLU7~'U.6J 'l u. 1::iu~H-\I ni1"n L7EJu. ~ff-\! i:.ia~ afi1 i111.h::H'Ylin11tl~tl fl £Jfi1 LO.~ El L ~'1fl ~~fl TI17L 7£Ju. 

'U 

Tl1H1L'Yl£J (ATI) 

;.,,,f u, ~-\l'Yi1m71LflTI::~1::iu~tl-\IL7£Ju. ( Between - Class analysis) '11-\ILU'U. lm~a«1111~~1u. ... 
(Hypothetical model) t~mi1'Vlu.~'l~fi1LO.~£Ji:.ian11Htll.J (NT) n~11~1 i1U.fl113JH13JTrn'Yl1-\1111H1 , 
(boi> fi1ff'3.1i.J,-::;'Ylin1111 ~11 a tJ"lJ a.,, f11111fvf u.11u.L~ 11 (b11> LLa::fi1i111..l1::«'Ylin1111~11 a [J"lJ a.,, L ~"fl~~ a 

n17L7r.Ju.n1 H1 i. 'Yl £J (b31) 111 Lflu.i1 LL1l1"111 'l u.n171Lfl71::'Vl111 L~a H3J3J~j1U. LLa::\l1 i1 LL1l11::iu 

~tl-\IL7r.Ju. ~.,, liLLri f1ru.111wm·rna'U."1Jtl-\lfl1111li1L'Yl£J (QUAL) l.J17£J1n1flLU.ifu.L7£Ju. (CLASS) 3J1LU'U. 
, 'U 

i1 LL1.h~ ITT:: 

3.2 n171Lfl71::~1::iu~tl-\IL7EJu ( Between -Class analysis) Lilu.n111Lff11::'Vl13JL~a 

H3J3J~j1'U. .(Hypothetical model) t~£J\l1i1LLlhElH7::1::iu"m7£JU~'Yl~Htll.J~'Yli~11 (Random effects) 

LLLf1wui1iifi1fl112J LLU11h1u. 7::'11111-\1~ tl-\1 L7tJU3J1TI L rt £J-\IW f)~~::'Yi1n111 Lfl71::'Vl13J L~ a H3J 2J~~1'U. ~.,, ... 
liLLri fi1LO.~£Ji:.JGITI17fftll.J (NT) n~2.1~1 i1U.fl112Jff12J11tl'Yl1-\1111li1 (boj) fi1i111.h::H'Ylin17tl~tlf)EJ 
"1Jtl-\lfl112Jfvf u.11u.L~3J (b11) LLa::fi1imh::i'Ylin11tl~tl fl tl"lltl-\1 L~'1fl~n11L7£JUT11li1 i. 'YI El (b31) ~ ff-\li:.JGl~ fl 
fi1 LO.~ £J i:.i a n11'Yl~ fftll.J (NT) i1Ufl112Jff12J11tl'Yl1-\IT11H1 2.11 Lilu.i1 LL1l1"12.1 Lrn::\l1i1 ui.J11::iu 

~tl-\IL7£Ju. ;t.,, i.iLLri flnt111WTI11fftl'U."1Jtl-\lfl1111li1L'Yl£J (QUAL) l.J11£J1n1flLU.ifu.L7£Ju. (CLASS) 3J1Lflu 
, 'U 

i1 LLU"1ElITT:: LLa::~hL uu.m11LflTI::'Vl12JL~GlH2J2J~~1'U. i-\ILLH~-\l L'U.'11TI-\I 23 ... 
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'il1TI.J 23 ~anT~'Yl'ilffEJl.J5'Yliwafl.J~ (Fixed effects) LLa::5'YliwaH:IJ (Random effects) ~1LLt.h 
q 

Q;' 'II ,:::i I : A '""' Q,,11 'II .d. • 
1::'ill.JVIEJ.J L 1uuna:1Jm 1:nnm11 LflTI!:Vl"lJt1:1Ja1::'ill.JVI EJ.J L1uu (Between-Class analysis) 

q ~ 

'il1LLt.h Fixed effects 

Coefficient SE t 

Random effects 

Variance Component df 
2 

x 

ITT'Vlfl.J Intercept ; b0i 
13.009 0.194 67.029 1.829 65 235.108* 

0.736 

0.525 

ff1V1fu GARDE slope; b1oi ~.051 

QUL slope; Y11 

CLA slope ; 12 

ff1Vlf1J A TT slope ; b3oj 

QUL slope ; Y31 

CLA slope; 32 

1.410 

0.669 

0.140 

0.222 

0.549 

0.680 

0.720 

0.266 

1.136 

1.000 

0.304 

0.971 

0.946 

1.035 

0.719 

7.685 

1.241 

0.669 

0.461 

0.229 

0.581 

2.682 

1.601 

65 

65 

R2 = 12.85 % 
2 

Level 2 error; (J 0 = 3.585 

cl Q.il O Q..f AA .J Q;' 

*:IJUU ITTflfl! 'Yl1'1 fffl'il'Yl1!:'ill.J . 05 

139.303* 

86.875 

- t/'G.lo'll.i=i .~ • .di-. 
-;nn'il111.J 23 ~am11Lfl11::V11::'ill.JVIEJ.JL1t.1una:1J'il1 (Between-Class analysis) L:IJEJW'iil11nl.1 

q 

... ... ..I t ' ..I ... 
1il1nn11'Yl'il fftll.J El'YlliWGlfl.J'Yl (Fixed effects) 'ii Ufl1 Luau ~an11a-t1l.J (NT}'il1Ufl11:1JITT:IJ11fl'Yl1.:J111'lf1 

b0i :IJ1Lflui1LLU1'il1:1J 

Lrlmini1 LLU1'il1:1J1::iu'1Kt1.J L1umtlui1 LLtl75 a-1::ua::u1 LEl1 l'il tl~1 LU~ ll~ an17'Yl'il fftll.J (NT) 
... ."'l ... tJ ..... ... ... ..I 

'il1Ufl11 :IJ ff1:1J11Il'Yl1'1111 'lf1 b0i :IJ1 L1JU'il1 LL 1'il1 :IJ L:IJ EIVi'iil17nl.1 ~.JGl n11'Yl'il fftll.J El'YlliVi a fl.J'Yl (Fixed 

effects) Wl.J11~1L\t~ll11:1J~Gln11fftll.J (NT)mi:IJ~1 'il°'1Ufl11:1JITT:IJ11Il'Yl1'1111'lf1 "~1L'Yi1nl.J 13.009 ~.,, 
q 

"tl'ua1fl°"ru'Yl1.Ja-fi~~.,-::iu .05 tl ... 1i1iu1::iu'1Kt1.J L1uu~H.J~an11a-t1u (NT) a-.Ja-'ilfit1 u11t.11n1~1 uifu 
w ~ q 

L7uu (CLASS) lc;ir.1"~1i:1Jtl1::;'1'lin11nc;iri Elm 'Yi1nl.J 0. 736 LLGl!:flnl.111Wn11ffEIWlJEl.Jfl1111'lf1 L'Yl ll 
q ~ 

(QUAL lc;ir.1"~1i:1Jt11::;'Ylin11ric;inam'Yi1nu o.525 '13J"trr.1tlfl°"ty'Yl1.:ia-fi~ 
O Q,,11 AA. I 111 .,d4 Id 
ITTVl1l.J~an11'Yl'ilfftll.JEl'Yl1iWGlff:IJ ( Random effects) Wl.J11fl1ff1U'YlLVIGlEl"lJEl.Jfl1mau~an11 

q 

'Yl'ilfftll.J (NT) boj "fl11:1J LLtl11h1u1::V111.J'IK El.J L1t.1ut1 ci1.J iitl'r.i ff1flt!J'Yl1'1 a-fi~~1::iu .05 LLff'il.Ji1 tl'.J" 

tl;ibflu 6) ~H.J~afi1L\t~ll~Gln11fftll.J (NT) n~:IJ~1 'il°'1Ufl11:1JITT:IJ11fl'Yl1'1111'lf1 "lJEl.J'IKEl.JL7r.iu 

~am11Lfl11::lf 1::iu'IK ei.J L1uu Lrleiu1~1i:1Jtl1::;'Ylin11ri'iln ei r.i"ll ei.J 'il1LLth1::iutl'nL1uu:1J1 Ltlu 

i1LLU7'i11:1J 
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Lrl fl'W1i1Tn:u.1 ~ a1il1n m11Lfl11::~~tt1 Lfl1 i1 LL1.J11::iu~a.:i L1£JuLtlui1 LL1.J1a in:: LLa::tt1~1 

i11iJ1::i't'lin11nc;inau"llfl.:ii1LLiJ11::irnrm1uu fifl ~1i11iJ1::i't'lin11n~na£J"llfl.:i fl111rfvf u~nuL~11 
'II .. 

(b1j) LLa::~1i11iJ1::i't'lin11n~n£1£JL1i)c;Jfl~~an11L1£JU1l11Y1L't'l£J (b3j ) 111Ltlui1LLU11i1111 Lrlfl'W1i117nt1 

~an11'Yl~H'rntJa't'liYrnfl.:J~ Fixed effects) U11n!Ji1 i1LLU11::it1~ 2 ~a-.:i~a~fl~1i:1JiJ1::i't'lin11 

n~rifl£Jfl1111fvfu;;1uL~11 b11- l3.lihl'mhfl°"'ru't'l1.:ifffi~ J.:i 2 i1LLU7 fia flnt111vm11fff!U"llfl.:Jfl71l11Y1L't'lll 
1J • ., Ill 1J 

LLa::u11u1n1fllu.ffm1r.iu ff1wi't1~an11't'llilff£1tJa't'livrnti11 ( Random effects ) wui1 fi1ti1u~L'Vl~a , 
"1J a.:ii11iJ1::i't'lin11fl~flfl ll"ll £).:Jfl1111jvf u:1uL~1l (b1j ) ii~1fl1111 LLU7U71U7::'Vli1.:J~fl.:J L1£JUfl r.h.:iii 

uui'lfl°"'ru't'l1.:ifffi~~,-::iu .o5 LLff~.:ii1v.:iiiiJ;iu5u6J ~a-.:i~a~f1~1i11iJ1::i't'lin11ri~riflu"llfl.:ifl1111f 
~ 'II 

vfu:1uL~1l LLa::~1i11iJ1::i't'lin11fl~fl£)£J"lJ£l.:JL1illilfl~~an11L1LJU1l1li1L't'1£J J.:i 2 i1LLthaff1::J.:i 2 

1::iui111nuflit11£Jf11111LLiJ1iJ11u"lla.:1~1Lo.~u~am1't'l~fffltJ (NT) li faua:: 12.as 
A ,:;1 Q; Q..11 .id a; fj; ,i:::t A ~ 

1i11nn111 Lfl11::'Vl't'l.:J u1::~t1un L1£JULLa::1::liltJ'VI fl.:JL 7£JU ITT1117flU1111 LLff~.:J~am11 LflTI::'V\ Ltlu 

ff11n11 l u.11.Jfl::Lm u111c;i1;;1u lii.:id' 
'II .. 

111Lc;ia1::iuum1uu ( Within - Class Model ) 

YIJ = b0J + b1i 2.011 ( GARED* ) + b2i 0.060 ( MOTV) + b3i 0.118 ( A TI) + b4i 

0.308 ( ENV )+ b5i 0.294 ( PLS )+ e1i 

1m~a1::itJ~fl.:JL1£Ju ( Between-Class Model ) 

boj = 0.736 (QUA L) + 0.525 (CLASS ) + U0 

b1i = 2.051 + 1.410 (QUA)+ 0.669 (CLASS)+ U1 

b3i = 1.140 + 0.222 ( QUA ) + 0.549 ( CLASS ) + U1 

3. n11LtJ1um fiut1wV11::it1 LLti.:iLtlu 2 1::it1 limi i1LLiJ11::it1il'm1uuLLa::i1 LLtJ11::it1 , 
" ... .... .r 

'V\£l.:JL1£J'l.I. ~.:JU 

LtJ1uu L fi uuwV11::it1 i1 LLiJ1aa1::1::iuun L1uu Lrn::1::it1~ a.:i L1r.iu ~iia't'liwa~flfl::LL u u , 
m7fffltJ (NT) "lla.:ium1uu.ffuiJ1::ri11fln1Y1fl~ 3 i1uf11111ITT1111ri't'l1.:1111li1 i.:ic;i1n.:i 
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Fixed effects Random effects Fixed effects Random effects 

18.276 0.201 90.655* 1.384 66 133.270* 13.021 0.196 67.442* 1.684 67 186.806* 

Level 1 

Intercept ; b01 18.332 0.170 90.801* 1.450 66 143.902* 13.007 0.198 65.440* 1.918 67 237.684* 

GARDE slope;b1oj 0.422 0.400 1.057 1.549 66 108.855* 2.011 0.275 7.306* 2.909 67 145.614* 

MOTV slope ; b2oj 0.157 0.449 0.350 3.410 66 77.073 0.060 0.252 0.239 0.294 67 55.662 

A TT slope ; b3oi 0.473 0.230 2.058 * 1.980 66 76.974 0.118 0.294 0.401 1.430 67 86.916* 

0.668 0.345 1.934 2.505 66 93.133* 0.308 0.229 1.345 0.530 67 68.731 

0.568 0.294 1.929 0.723 66 81.836 -0.924 0.227 -1.295 0.816 67 57.637 

Level 2 miiJi;\1 
~ 'II 

18.256 0.204 89.264* 1.344 64 139.437* 

UAL; Y10 0.731 0.643 1.136 

0.999 * 0.491 2.032 

ARDE slope b101 0.402 0.273 1.470 1.521 64 109.126 

UAL slope ;y 11 0.046 0.950 0.074 

0.818 0.688 0.649 

0.666 0.294 2.258 2.185 64 92.313* 

UAL slope ;y 41 2.847* 1.431 2.015 

1.671 1.137 1.469 

mh..1~1 • Level2 

Intercept ; boj 13.009 0.194 67.029 1.829 65 235.108* 

0.736 0.680 1.035 

0.525 0.720 0.719 

2.051 0.266 7.685 2.682 65 139.303* 

1.410 1.136 1.241 

0.669 1.000 0.669 

0.140 0.304 0.461 1.601 65 86.875 

0.222 0.971 0.229 

LA slope; 32 0.549 0.946 0.581 
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-;i1n'il1TI.\I 24 ~an1wL11r.Jrnfir.Jutl;ir.Jv-rv11:iui!m1uuLLa:1:~iiJiEhH1r.Ju • 
3.1 ~an11Ltl1r.Jrnfir.Ju1LflTI:Vl1m~rni1'1 (NULL Model) 

A A .cl 
0 

I I .:I I 

~an11'Ylli!REl1JEl'Yl1i'Vrnfl\l'Yl (Fixed effects) 'W1J11 fl1Luar.J~am1'YllilffE11J (NT) na3JR\I ( b01·) • 'II 

.::it I I Q..o I ! .c:l I I Q,,I d .c:l Q,,I 0 Q,,o AA .cl Q,,I 

3Jfl1L 'Yl1n1J 18.276 Lta:n~3Jlil1 ( boj) 3Jfl1L'Yl1fi1J 13.021 IJ!'.:J3J'U.UITTflty'Yl1.:Jff{llil'Yl1:1il1J .05 
' A A I I I 4::1 I 

~an11'YllilffEl1JEl'Yl1i'WaR3J (Random effects) 'W1J11 fl1Luar.J~an11'Ylli!REl1J (NT) nairn.:i 
• • 'II 

<il1uf!113JITT3J11n'Yl1.:i111lt1Tir.JiE1'1L1uu ( b0i) iifi1fl11mLtl1tl11uLrhnu 1.384 ~afi1Lu~r.J~a 
n11HEl1J (NT) iifi1fl113JLLtl1tl11u L 'Yl1nu 1.684 ~'1iifl113JLLtl1tl11u1:v.i1'1iE1'1L1r.J'U.El ti1'1iiumh~ty 

__ _,, Q.11 

'Yl1\1Hrllil'Yl1:1il1J .05 

3.2 ~an11Ltl7r.Jrnfir.Ju1LflTI:Vl13JLlilaEJti1'1~1r.J (Simple model) 

3.2.1 1LflTI:'lf i1 LLtl11:iui!m1r.Ju 
A A d I I -' I t; 

~an11'Yl'i1HE11JEl'Yl1i'Wafl.:J'Yl (Fixed effects) 'W1J11 fl1Luar.J~an11RE11J (NT) na3JR.:J c;i1u 
• 'II 

fl113JITT3J11n'Yl1\1111lt1 (b
0
i) iifi1m~m'Yl1nu 18.332 fi1i3Jtl1:i'Ylirn1nc;inE1 U"l.IEl\I L';Jlilfl~~E1m1L1r.Ju 

111lt1L'Ylu b3o
1
· iifi1L'Yl1nu 0.473 ~.:it'f'1~a'Yl1.:iu1n~E1fi1Lu~r.J~an11RE11J (NT) n~3JR'1 <il1u 

• 'II 

,CllQ,,I O Q,,I AA.d Q..of I d I ! ... 
fl113JR13J11n'Yl1.:i111lt1 3J'U.UR1flty'Yl1.:J Rn'il'Y11:'i11J.05 LLa:fl1 Luau~ an11RE11J (NT) n ~3.J c;i1 c;i1u 

fl113JITT3J11n'Yl1\1111lt1 (b01) iifi1Lu~m 'Yl1nu 13.007 fi1i3.1tJ1:i'Ylin11n'ilnE1 r.Jfl113.1fvf u!1uL~3J b1oJ 
.ml I I L' I .d I I I .cl I ! ""' 
3Jfl1L'Yl1nu 2.001 fl1 IJ!'\IR.:J~a'Yl1.:iu1nc;iE1mLuar.J~anTrnmJ (NT)na3.1c;i1 'i11'U.fl113JR13J11n'Yl1.:i111lt1 • 

I .c:l Q..11 O II.- AA .d Q,,I 

El U1.\13J'U.UITTflOJ'Yl1\I fftllil'Yl1:1il1J .05 ., 
A A I I I .cl I ""' 

i:-ian11'YllilffEl1JEl'Yl1i'WaR3J (Random effects) 'W1J11 fl1Luau~an11RE11J (NT) na3JR\llil1'U. 
• • 'II 

fl113J ff13J11rl'Yl1.:Jll1H1 (boj) iifi1i3.1tJ1:i'Ylin11n'ilnEI r.J"l.I El.:Jfl113Jfvf u_!1'U.L~3J (GRADE) Lrn:fi1 

i3Jtl1:i'Ylin11ric;i n El tJ ff 111'W LL1Cil&fEl3J'Yl1.:JU1'U. (ENV) iifi1fl113J LLtl1tl11u1:V1i1'1iEl.:J L ~U'U.L 'Yl1nu 
0 """ A .c:l QJ 0 Q,,o AA.cl Q,,I I .I I ! ... 

1.549 , 2.505 'i113Ja1'i11JIJ!'\13J'U.UITTfltlJ'Yl1.:JRn'il'Yl1:'i11J .05 LLa:mmar.Jt:-1am1RE11J (NT) n~3.1c;i1 c;i1u 

fl113J ff13.111{1 'Yl1.:J111H1 (boj) iifi1im.h:i'Ylin11ri'il n El [J"l.J tl.:Jfl113Jfvf u_!1'U.L~3J (GARDE) LLa:fi1 

i3Jtl1:i'Ylin11n'il ri El r.J"ll ti\! L ';J'ilfl ~~El n11L7uu111 H1 l 'Yl r.J (ATT) iifi1fl113.1LLtl1tl11u1:v.i1'1i EJ\I L7r.Ju 
I a.- 0 Q,,I A .cl Q.of 0 """ AA .:I a..o 

L'Yl1fi1J 2.909 , 1.430 . 'i113Ja11i11JIJ!'\13J'U.r.JITTflty'Yl1.:Jffrl'il'Yl1:'i11J .05 

3.2.2 1 Lfl11:'lf i1 LLtl11:iu i El.:J L 7r.J'U. i1 LLtl11:iui El.:J L7U'U.L flui1 LLtl18 R1:fi1 LU; r.J ~a 
n11ffEl1J (NT) Li1ui1LLtl1'i113J n~3Jff.:J 

• 'II 

A A .d • I I .cl I "" 

~am1'Yl'ilfft11JEl'Yl1i'Wafl\l'Yl (Fixed effects) 'W1J11fl1Luau113J~am1RE11J (NT) nal!R.:J c;i1u 
• 'II 

fl113JITT3JTH1'Yl1.:i111lt1 iifi1 L 'Yl1nu 18.256 ~.:iiiur.JITT~ru'Yl1-:1Hfi~ri,-:iu .o5 tl;ir.J1:iui EJ'1L7r.Ju Yi ., 

i;t_,~a~Elt:-1an11Rt11J (NT) nfi3Jff.:J ff\lfflil~tl 1J11r.J1fi1fl!LU.ffuL7r.Ju (CLASS) 1'ilr.Jiifi1i3Jtl1:i'Ylin11 
• 'II 'II • . 

I Q,,o .. jl;I( Q,,I 0 Q.11 AA.J Q,,I 

ric;inEJ m 'Yl1nu 0.999 IJ!'.:J3J'U.r.JITTflty'Yl1\IRnlil'Yl1:'il1.1 .05 
' ' .d effects)'Yi1J11 fl1Luar.J~an11'Yl'ilRE11J (NT) i:-i a n11'Yl 'ii ff El 1.1 £i 'Yl i'W a i;t3.1 (Random • 

<ii'1'U.fl113J ITT 3J11rl'Yl1.:J111 H1 boj iifl113J LLtl1tl11u 7:v.i1'1i El\! L7r.JU.tl ti1.:i iiur.JITT~ ty'Yl1.:J fftl ~ri1:i1.1.05 
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3.2.3 ~Hl m11 LflTI:~1:'111i El.:! L1£Ju il.1fi1 t~i1tl1d~'Ylin11ri~ tl El tJ'il El.:! i1 LLtl11:i rn!n L 1£JUL flu 

i1 LLU11il13J fl El fl1 i11th:i'Ylin11ri~ri El tJ'il El.:Jfl111lfvf ui1uL~3J (b1j ) m~:i11tl1:i'Ylin11ri~ri El tJ 

LU11WLL1~iEl3J'Yl1.:JU1U (b4i ) 
A A d 1 

• ~ 

~an11'Yl~ffE11JEl'Yl1iWafl.:J'YI Fixed effects) 'V-11111 i1 LLtl1Yi".:i~a~afi1i11tl1:i'Ylim1ri~ria tJ 

f11111i'~u;r1uL~11 b11· "11i ~i!tJ «1 f1 ru '1'11.:1 «ii~ LL £i :i1 LLthrf ""~a~ a fi1 im.h:i'Ylin11ri ~ ri au 
~ • v 

«111wLn~it111'Yl1.:iu1u (b4i ) fia ~rn111'V-lm1«t1ufli111H1L'Yl£J~i!uff1f1ty'Yl1.:1«ii~rf,-:i11 .05 

~an11'Yl~«a115'Yliwaff11 (Random effects) 'V-!11i1 fi1ff1urfL'Vl~El'ilE1.:Ji11tl1:i'Ylin11ri~riau 
q 

'iJEl.:Jfl111lfvf ui1uL~3J (b11 ) LLa:im.h:i'Ylin11ri~riE1 £Jfffl1'V-l LL 1~iE13J'Yl1.:JU1U ~fi1fl113J LLtl1tl11u 
..I ... ... 

1:V1i1.:i~a.:i L1t.tua v1.:i~i!uff1f1ru'Yl1.:i«ii~'Yl1:i11 .o5 'l'i.:i 2 i1 m.h5«1:'1'i.:i 2 1:iu'i111nuai111uf11111 
v 

tltl 
' ..I ~.,., 

LL ,- 11u'ilt1.:JmLua£J~am1'Yl~ffE11J (NT) ~~ 1aua: 25.75 

3.2.3 1Lfl11:~i1 LLtl11:iuia.:i L1£Ju i1 LL1.h1:'111ia.:i L1£JULUui1 LLtl15 ff1:~h LU;tJ ~a 
n11«t111 (NT) Luui1LLtl1c;i111 n~11~1 

q 

A A .cl. I I .cl I : ti 

~an11'Yl~ffEl1JEl'Yl1i'V-lafl.:J'Yl (Fixed effects) 'V-11J11fl1Lua£J1111~am1«E111 (NT) na11c;i1 ~nu 
q 

fl113JITT1111tl'Yl1.:Jfl1H1 ~fi1 L 'Yi1n11 13.009 '11.:i~UtJITTflDJ'Yl1.:J ffii~rf1:i11 .05 1.i~itJ1:iui El.:! L1£Ju rt 
v 

ff.:J~an17ffEl1J (NT) ff.:Jff~fia flnL111'V-ln11ffE1Ufl7111H1L'YltJ (QUAL) t~tJ~fi1i11tl1:i'Ylin11ri~tlEltJ 
~ q q ~ 

L 'Yi1nu o. 736 l1i~i!uff1f1ty'Y11.:1«ii~ 
O Q..<I AA I 111 -I.A I-' 
ff1'Vl11J~an11'Yl~ffE11JEl'Yl1iWa«11 ( Random effects) 'V-11J11fl1ff1U'YIL'VlaEl'ilEl.:Jfl1LuatHrn 

q 

fi17'Yl~ffEl1J (NT) boj ~fl113JLLU71h1u1:'Vli1.:iit1.:1L7tJUEIV1.:J~UtJITTflty'Y11.:JffTI~rf1:iu .05 

3.2.4 ~am11LflTI:~1:iuia.:1L1uu ii.1fi1i11tl1:i'Ylin11ri~riatJ'ilt1.:ii1LLtl11:iui!nL1£JuLuu 
i1 LLU71il13J 

~ a-;i1nn111 Lfl11:~fi1i11tl1d~'Ylin11tl~tl El tJ'il El.:Ji1 LLtl11:i11un L7£JU fi El fi1i11tl1:i'Ylin11 

tl~tlEltJ'iJEl.:Jfl111lf~ui1uL~3J (b1j) LLa:fi1i11tl1:i'Ylin11ri~tlEltJL';JliJ~~Elm'lL1£Ju111H1L'YltJ (b4j ) 

~an11'YllilffE11J5'Yli'V-lafl.:irf (Fixed effects) tl11nlJ11 i1LLtl11:iurf 2 rfff.:1~a~afi1i11tl1:i'Yli°' 

n11rililri a £Jfl1111fvf u_!1m~11 b1i LLa:fi1i11tl1:i'Ylin11rililri a m-;ic;i~~an11L7£Ju111H1 L'Yl tJ(b4i ) l1i~ 
UtJITTflru'Yl1.:i«ii~ J.:i 2 i1LLth fia flnL111'V-!n11«E1U'ilEl.:Jf11111H1L'YltJ LLa:1111mmfllwluL7£Ju 

v q ~ 

~an11'Yllil«E1115'Yli'V-laff11 (Random effects) wui1 fi1ff1urf L 'Vl~El'ilEl.:J i11tl1:i'Ylin11rililrit1 tJ 
q 

'ilt1.:1f11111f~ui1uL~11 (b11 ) LLa:imh:i'Ylin11ri~ri a m-;ic;ifl~~ an11L7uu111H1 L'YI t.t ~fi1fl1111 
LLtl1tl11u1:'Vli1.:i~E1.:JL7£JuEIV1.:J~UtJITTflDJ'Yl1.:JffTI~rf,-:iu .05 J.:i 2 i1LLtl15L'n:J.:i 2 1:iui111nu 

v 

ai111 tJf111mLtl1tl11u'il a.:ifi1 Lu; tJ~am1«au (NT) l~fa tJa: 12.85 




