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## 458 38039 27: MAJOR EDUCATIONAL MEASUREMENT AND EVALUATION

KEY WORD: FACTOR AFFECTING / GROWTH SCORES IN MATHEMATICS
SUPALUK JAISAWANGSUB: FACTORS AFFECTING THE GROWTH SCORES IN MATHEMATICS
OF MATHAYOM SUKSA THREE STUDENTS. THESIS ADVISOR: ASST. PROF. AUYPORN

RUENGTRAGUL, Ph.D., 185 pp. ISBN 974-17-5900-2

The purposes of this research were 1) to study factors effecting the growth scores in mathematics 2) to
test the model invariance between male and female students and 3) to test the model invariance between
dichotomous growth scores and partial credit growth scores. The developed model consisted of 7 latent
variables and 12 observed variables. The research samples consisted of 334 Mathayom Suksa Three students
and 11 teachers under the Department of General Education, Bangkok Metropolis. The data of growth scores in
mathematics were secondary data obtaining from repeated measures, three-time-point measurement of
mathematics achievement, with a four-week time-lag and using the same tests. Data were analyzed by
descriptive statistics, Pearson’s product moment correlation and advance statistical with path analysis and multi-group

analysis by LISREL.

The major findings were as follows:

1. The model of growth scores in mathematics of Mathayom Suksa Three students was valid and fit to
the empirical data. The model indicated that the Chi-square goodness of fit test was 2.295, df =5, p = 0.807,
GFI =0.999, AGFI = 0.982 and RMR = 0.017. The model accounted 58.9 % of variance in growth scores of
mathematics.

2. The growth scores in mathematics received the highest direct effects from economic of parents.
The next direct effects were prior achievement, education of teacher and attitude toward mathematics of student.
The growth scores in mathematics received the highest indirect effects from education of parents which pass
on economic of parents and attitude toward -mathematics. The next indirect effects were economic of parents
which pass on prior achievement and education of teacher which pass on attitude toward mathematics.

3. The model of growth scores in mathematics of male and female students in Mathayom Suksa Three
students indicated invariance of model form ‘and parameter LX LY and GA.

4. The model of growth scores in mathematics of Mathayom Suksa Three students from dichotomous

growth scores and partial credit growth scores indicated invariance of model form and parameter LX LY GA

BE and PS.
Department Educational Research Student’s signature............................
Field of study Educational Measurement and Evaluation Advisor’s signature...........................

Academic year 2004 Co-advisor’s signature.............c.c..........
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lwona, 2539; onwey asanafosla, 2541; usanpal 50, 2542) Aail
a I Aa v @ 3 a
1. uuaausmuITMIIANALUINTUUDAUAY  (classical methods  for measuring
[ -9 a dy S [ = Qall A U ~ = d! = 1
change) M3ITANAUINMIMVUUIAAY UMIIAMNES 2 A5 ABADUTIULASHAUTIY DY
A8 UNa1eIT 19U ITMITAASUUUNAATT (difference scores)  MITANAUINITNUNDTIVOI
o an (9 @ [ {
0937 (estimated true gain score) AFMIIANLUUUNAUIMITAIUNNDD (residual ~ change
A Y- g a 1
score) IFMIIANALINMI N UBATZIINAZLUUUTDUN DU B (base- free measure of change)
ATMITAWAUINMTNINAZUUUNYNIATY I (standard  score  method) ATMIIANAUINTIN
a a A o o I % 4
ADATNUVDIALUUUAL (logarithm of observed score method) ABMIIANAUINTTUNNT
4
. . A, v W v Aa A [ v 3|
(relative gain score) ATMIIANALINT IABVIADNTHAINATY YOI D3 DOUAIAA (2537) U
9
AU
[ 1Y 3 a v Y o w as 1 [ a
MFIANAUINITUHUVA ARGV 10 LAgRNIZITHIANNUANA T EHINALUUUAY
) v Y Y
Aofimsoy Tauldnnuaaiamasuussnisialunwsnionmsialuasanasiuamnsainay
@ a &g 1 A 9 49‘ Y = o 3 a .
Auruaned FuumsdWudonnadiionuyeInguNIIIANUVAUAY (Classical test theory)
dy [ = 09.: 1 a = A a dgl Y 1
wannMIIafisaaeanse luansaesuienszuiumsveamsulasumlasinavuldsds
= o = 3 o Y o A Y a Y &
iWgane uazmsdaiisadesnss sz ldiaunmsnldedlugdaumsgaduass daluanm
I Aa @ { A -4 1 a < 1 [ Q{
WhuasudiannmsiinadueedlugdvesaumaFuduldn1d (g0l sauaian, 2537;
dy a a A a A 4 09: A A
PONNT nauswY, 2539; Uszand lwenia, 2539; onswed asanaiGodla, 2541; wuann e

1A, 2542)



2. uwrnalumsianauinsuud vy (recent method for measuring change) N33
19 a dy [ o ;’,' 1 z d? £ = @ A
Wanms luuwaaadl Wumsiadwa 2 ase@uly Fadumsanuinszuiumswamning
] 3 I ax ~ a s Y Y Y =1 [
Javane q a5 (Wudsmsiamnsedinsgideya lMed19n19ue aseunqy 1AL S
= o =R =K d' o Y [ [ ldy [
tazimsmnstaanuaamamasulumsinale msdanainsluuud vl @unsoutisesn
I 1 a an 1 3 4
1ailu 4 ndu (@unla FasaTIRN, 2543) ﬂmJLL‘JﬂL‘]Jum'iﬂ'i‘”EJﬂGﬂ%TiJLﬂaﬁllﬂ”liIﬂﬂﬁ%}N
(Structural Equation Model) '18uf Tuaaldsiannmsfitdmsuds Tuaanadumdnnions
aanoouuvonla 1Hudu ﬂmJT]f’fENL‘lJuﬂﬁﬂi gna 19 luaadulse ﬁ‘VI‘ﬁL‘]NE‘TiJ (Random
Coefficient Models) laun Tuaannszay ﬂqwam Wunsznudtmsnguims e
(% 1 4 an v v v o W
Wadf (Dynamic Measurement Theory) laun Tumaim%wygm Tuaamsiaaudsnaiagiay
o T oAA 79 ¥ a J 4 . .
YU u,azﬂqu‘namiﬂizqﬂ@hmmmiwmm IATHIATAT (Economic Analysis
1 a o
Approaches) @A MIAATIEHOUNTUNAT
v @ A Jq Y Y :JI Y o I
msdanaumsiimatszgndlglumaaunsaseas iy ladmswanniuluea
1 dgl 1 ~ Yo a Y o [ @ 3 9 [
A14 9 Vuanue ud laahn ldsvanuteuas laiuinnlumsSawaumsdu laun Tuea
o a Ao dy I { {
WannmagaduTashiiaulsuds (Latent Growth Curve Model) TuaafinoiiluTuma Aangea
Tumsiawmuins (Stoolmiler, 1995 1a0alu 28ws 1Fo9ATzNA, 2544)
TuaalAaans A5 (Latent Growth Curve Model) T4 lunsAne
@ A 9 a 1 1 Aa [
nannnsmatlasunlasneanuaatlyaiveinguannasasIaaInLmMia M3

v

a a A 4 09/1 A dy 9 1 a A 2
Wasumlas @nFwey Avanaisodla, 2541 Tweatidszneudleamiaimes iugIu a9
a ] [ 1 [ I~ [
ansneseanyuzluuuaNuIandvedazyanasduuszuulunsia 135
wasumlasnanarianal (a systematic pattern of individual difference in chance over time)
dydcu a 4 ~ aAa dgj 9 A o 9
TupatiianyazmsiaseiuuuuRuveInsnlasunlasimavunndeyanauysaluazvoya

~ A Y Y I XK = A A 42} qgj Aa o A
NUIANIY meazmu“lwmummmuﬂnﬂaﬂmnmmm N IUFaNauINg (growth) W3R
mamaﬂ(declme) Tuaa ldaiannnsi ‘”mﬂmvhumﬂmuwmsuﬁmiﬂgmmmwmmmi
mmﬁﬂymzﬁmumﬁmmu@iazuﬂﬂammmmmuﬂmﬂasmuﬂmmanizmumimmﬁ’wmmi
(developmental process) SUNAIINYDYATLEZY17 (longitudinal data) Hazil 1533 19ve Tuaai
9 = o a J J tﬂ'w 9 ] 1 dycv =1 o Yy o
Aanenaany luman1snszednllsznelszaze1INIAn18a119FAReN  Taeiivua e
[ ~ ) 3 I~ 4 = 9 @
ulsure AAzuuLNAsVDINan1sIAAT IS Y p9nszneusuAULazalsuaanIY
% A w ~ I~ 4 ~ c;’/’ dyw A [
Funseonsiminlasundauiuesnsznoumslasunlasniviua venantdunuauals
[ 9Yq Y I 1 ~ = [ A o 1
Funalaliidua1nan (constant) UAWNIAU 1 wazanuaaiamaeuvosdnlsurslunsas

4 a9 a A 4 Qaj A
23AU52NoVDNAEY (@NTNIY mﬁqamm"la, 2541)
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d‘ v d’ U \ ~ k4
fAdUN 2 ﬁﬂﬂﬂﬂﬁﬁﬂﬁﬂi’)ﬂ1§!ﬁﬂu§

2.1 4UIAAYDY Bloom
a = a a A = o v d YR
Bloom (1976; Useia3y m¥euns1unesa, 2531; ansgns wasdeziad, 2542) ladnun
A v 9 ~ Y1 o AAa A 1 ~ Y A % A
NYINVANHUSVOINTIULASNITLIYU ﬁiq‘]Jllﬂ'JWI'JLL‘]Jﬁ‘lflﬂJ@WﬁWﬁﬁ'f)fﬂi!i'c’lﬂﬁ 13 awdsae

ana o

1. é]“auﬂsﬁgﬁmﬁ’quﬁmmmqﬁ’mwmwaa (Cognitive Entry Behaviors) Mee N5

[

= ya I v ~ = 1 = 1Y J o a =
LFIUINY u‘ﬂu@mmsgsEmua‘mmﬂauﬂmsem ’E)‘L!]lﬂll,ﬂ mmauﬂuawwummimmmumiﬂu
2. ﬁlﬁllﬂimﬂﬂlﬂ‘]_laﬂ‘hlm TI1Q@11J%@WﬁEJ (Affective Entry Characterlstlcs) NUYD9
ﬁmumimmmaam LLﬁﬂ\i@ﬂﬂmi’)Wﬁﬂuklﬂﬁﬂu5 llﬂ!,!,ﬂ mmﬁu%ua Lﬁ]@ﬂﬁﬁ'ﬂluﬂﬂT ﬁ
Liﬁ]u‘luiiﬂﬁﬂu MSYBNTVANUFINGTD nguﬂaﬂﬂ'l‘w
’ 4 \ =< a a 2L Yo Yo o <
3. AUNNMITADU (Quality of instruction) HNIEDI °1J:izﬁ‘wﬁwam@ﬁamz‘lmuwamm
Tumsisous aldun maldsudwmzii mslidauswlumsSeumsaou msiasuusainag

Y| Y a = Y 9 Y o 1 Y A '
ﬂWiLLﬂ]leU"’UE]W@Wa1ﬂ LLa$ﬂ15!§fJ‘L!EWﬁﬁgﬂﬂuﬂﬁﬂm@\‘lﬂ'ﬁﬂigﬂ"n'lgﬂﬂ@\?ﬂﬁﬁ]l’lu

a ~ 9 ~ 3 Yo A
LLU?ﬂ@ﬂWiliﬂug"Uﬂ\i Bloom LEUUulﬂuLLWUﬂ'lWllﬂﬂQL!Nuﬂ'lWﬂ 1

A 9 aa o
NOHANITTUATUNNDT WY

a Y a Ao Y
NHANTTUATUIANTY —————p ﬂ"ﬁﬁﬂug

AUNINDITHOU

uwun i 1 JesendawanensisouinuniuiAayes Bloom
2.2 UUINAYDS, Wang, Haertel ltaz Walberg

Y =R a A = I [ 4
Wang, Haertel ~ and Walberg (1993 o1999lu onsgnd waddezsan, 2542) 14

o = Ao d' (Y = 9 a o Y Y] d’da a 1 a
AmsaneIsenernugduuumsideus wansivedil1dd daulshiidniwadensinanis

= 9 v A ~ 4 4 o [ dy
FEUIUDIUNLTIUY 3A1UAYNU AU

o Aa a I Y { °
1. #01l5A 1IN0 (psychological) HudnilsniinnudAgaemsFous iulsaseu

9

981900 15U sausdunninde ussemealumsisou uazdulineadande

2. dwlsaumsiSeunsaou (instruction) laun AwlsaugduuumsiSeumsaou

malAMIaoU Wﬂaﬂﬁihﬂﬁﬁ@uﬂl@\iﬂg LLﬁ%ﬂ"IiLﬁ?iJLLﬁQ‘IJ@QﬂZé}ﬁﬂu
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3. daulsduanwiadonn19nsounsa (home environment) laun @ausineany
nnAnsIuveedlnases MruaAvesdlnases msaiuayumsAnyvesdlnases wazaw

o 1 0o =2 v A | 9
AANIADANUFUTINWMTANY VNG oU 1Tuau

<3| o {
1NMIANE1UDY Wang, Haertel and Walberg annsnagiilunwunmladawmunini 2

@ 4 a a
daudsaanine

o v
aalsau 4y ya
A e MIGEUTUBIRIG B

M3Geunsaol

Falsduanin

1IAZOUNIATOUATI

Y]

A v A @ J o =~ 9 a
urumni 2 3uiladendmiuinumsFoug MuuuIAAUee Wang HazAMg
2.3 HUIAAUDY Walberg

Walberg (1984 a , 1984 b, 1986 cited in Koutsoulis and Campbell, 2001) & o lupan

9 [

= = 9 9 a A o a AaAa v o [ d‘ d‘ 9 U Y
NYIVDANUNITLTYUINNANUIANTY WHANTTV UAS WNTWEHY Tagiiiladeninedtos 9 ol

D¢
=

3
J Y Y L 9 @ Y
1. 93AUTZADUNNAUAINDNA (aptitude) UsznauAIY YIFENWAUANUTINTO
m@eé’ﬁwu (ability) AINAUIA UL (development) memgﬂ% (motivation)
4 1Y P [ a
2. PR TLABUMIAIUNITAOU (instruction)  Uiznsudlsiladeninenulsna u
MIADUVDIAY (amount) LAZAUNNMNIAOU (quality)
s Yy A Y] . Y o o t] Y A
3. 99A15LNBUMUAIIAADY (environment) 1/5znoVAY 9V8N191U HOAUTOU

A o
Wou uag Insneal
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9 9
Patesis 9 hdelivzdimanonisFouineduiaids woanssy uaz wnindo

=l I Y o ~
min’ia!fllﬂugﬂuiuma"lﬂmuwuﬂmﬂ 3

ANNDUA

1. ANEINTD
> 2. MITWAI

3. u599ala

I m3Geus
Mydou .
- Jaiidy
4 15mm > -
- NYANTIY
5. AU aa o
) - WNSNEY

Fuad

6. 11U

Y ~
7. Hoaseu
8. 1oy

9. Insvisd

UHUNINN 3 Taaaued Walberg (Walberg productivity model)

2.4 UUINAYDY Hamischfeger az Wiley

Hamischfeger and Wiley (1976 01903lu Haen miloalsas, 2543) lauegiuuuns
Y Y
Foudludusou TagnaunauuuIAAUNaIUNUUIAANUZ YD Carroll  HAZHUIAAVDN

0o q YN Yo Ao o do o = a o &
Bloom Tl'lelﬂulﬂﬁjllﬂﬁﬂﬁll‘wu‘ﬁﬂﬂNaﬁllf]ﬂ‘ﬁﬂ’l\iﬂ'ﬁ!jﬂu AU

[

T W a .. 1 I J Y
1. nau@asniinas (background characteristics) tiieoniilu 3 osAlsznoy 1dun

U

L1 giindewesny ¥alsznoudie gindinnseunsnasdiny 019 INA uaz

IS

= v
MIANHIVOIAG wudu
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[

12 piinasweninGeu Usznoudale giivanensounsuazdiay 01g N AN
dy a @ 3 9
Wugmay anuoia tazusegels \Wudu
J [T o (4
1.3 penlsznovvesangasuazan1liy Usznoudle Auanyuzveslszime
uru NosduuazlsuSou 1Fu AIMANGAT ANNQANANYTAIVIN0IDU YUIAVDT
[
Tsa5ou 1iudu
v ' <
2. daulsnszurumsisounsdon (teaching-learning process) uigeenlu 2

panlsznou laun

v ]
a A

2.1 NINTIUMIGeUU0RInGeY wiene aaminGeunsziilunszuiumsGeou ms
' a @ o I Y
aou 1wy Wengofiune dnowilayn aeuminy Wudu
22 AINTTNVRIAY WINEDY AeagnszihlunszuIumIToumsaeu
[ @ i~} A A a =~ & 9 1 [ d{
3. @ulswadnivIeranaaiinnInmMFIsouMIaeU (outcome)  F4IALA HAFUOND
NNMS5I5eU

< (% !
1INMIANEIVY Hamischfeger t1az Wiley annsoasUiluuwunmlddumunmin 4

l

NUNaIUeIITNGyU »| AInTsNINGeU > v ~
i HaFugNINIIMIFToU
UNAIVDIN] > NINITUA]

4
09n152NOVVDY /

nangasazaaniy |~

UNUMNA 4 g‘]JLL‘]JiJGU?N Hamischfeger g Wiley

= = = Y Y o A 1 s 9/3
AMNNTANHINGHYNITLTYUTAN ﬁ';:‘ﬂllﬂﬂ {Imwmwammsﬁﬂuguu

v

UsznoudieiladennedminGou 1dun anwoia Auanuiian nwanasedn usegelald
o & 3y 9w v 9 Y 2 v
dugns (Hudu Jedeneduazdaou laun quaimmsaou msasuusannaziaou
y v a & A ) o o v v
Uszaumsaivesngdaoy dsmantomnaeu Wuau vaziladenisdiuanimuiaasunia
aseunss laun msaivayuvesdinases feuaavesdiunaies gruzmuAsugnLay

@ [V o Y <
[3813BY ﬂ3111ﬂ1ﬂ‘ﬁ’J\‘lﬁ@ﬂjwna“ﬁﬂm@\juﬂﬁﬂu lﬂug]}u
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o Y U

~ Av A a o A v o = -
aoui 3 Mg IvesnuiadenadwananadNgNEMIMsisey
2.1 NUIVeAalsEIne

= . o A o o . A
NIIANYIIN Project STAR UDITY Tennessee NANHIVUIAVDIFULTYU (class size) NV
1 [ Q’ @ a a 4 a J o [
aeNadugninmssouvesinSoululnadamansuaziviniseiu lagiinsanyiiy
v A o [ 1 v A Ao 3 ~ < [}
WnGeu 91U 6,829 AU luszAU K3  TagguiinGeuniuinaduiewanias vy wa
1 o oa/l ~ < . [ = ~ A g
M3fny1 o WS euluruiEeuvna@n (small class size) NWNATUYNT IUATIS SUINVUY
[l ] v Y
dszmnavtisluauvesdudionuuinasgn tagdanudnii wai lavnmstaruisouvuia
3 dy ) Y o A = [ = = A dg' 1 A v o W [~ = @ A
wnil sz ldinieulimadugnilumsGouivyvesiisdingdunal s 1 vawinn
o a Y\ o o <3 . .
WA oUFNIE su oAU oV LIAIAN (Nye, Hedges and Konstantopoulos, 1999 cited in Pong

and Pallas, 2001)

ogj @ v o J g/}
UONINTIY Pong and Pallas (2001) SIANEIANUANHUTIZNINVUIAVRITUEEY N3
ﬂiamqmawﬁﬂqm (curriculum  coverage) UAYNITADUVDIN] (instructional) TRER)
@ = a a d @
HATUYNTNNMITEUINAUAMTATVOINNGTEUNTA 8 Nnszmeavemasiay uauia
o % ' o &7 Sl 4 o a
Hyuae wosiu goane inma leduaud deallsuazansgowsim Taelddoyasin  Third
. . a g9 9 <]
International Math and Science Study (TIMSS) Uaznszviveya laalyli)sunsuesuoady

[ [

Taedi Tuaalumsive AHUNIND 5

= MINTOUAQN
VIAUDI 134581, ! \
/V VOIHANGAT

Tdd v
Hnioy Hagugns 1y
A a A s
IMAAUAFAAT
IUIA X
a7 i v A
v cf ol Y9N oU
JIUEMAUATHN LAY \ pazAY
4
Y, igﬂuwaﬁllf]‘ﬂ‘ﬁ NSTOUUDIAT /
NS oU

{ v o 7 1 :/' @ @ =
UHUNING 5 ﬂ'J']NﬁNW“LJ‘ﬁ551’?3']\‘1‘1]14']@%@\‘1“]51&?81&ﬂ‘ﬂNﬁﬁﬂﬂ‘l/l‘ﬁ“ﬂNﬂWﬁGfJu
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9 9 ]
HaN13398 WU UseMInsnuIAveIFUE sulNanoMIdouYeIny IassuEFounl
< Yo a o v A oﬂj =\ 9 [ c?;’ = A
ynaan agezanse idesuenuiinizoulususeu ldnseunquunnniduisouni vina

] A Z =~ A < = a v 9 3 Y 43}
Gl‘ﬁiy, Usemsnges FuFeunvuiam@n ﬂg%zunaﬂumianﬂiwmmauu "l,ﬂmam'qmuam

9
[ ~ o

[ ' 3 ' : o c’:// Y 1
TundngasnnsuSouvinaluy Fawannanuduiuinedestsemsi Ml WniSouua

[ QJ a a 4 Q' -4
azAulinadugns IumMsSouInaalameans iy

4
Maryellen Schaub and David Baker (Bracey, 1991) v‘hmiﬁﬂyuﬂ?ﬂmﬁﬂuwafmqm

= a a J v A = = ! o a
NIMIFeUINAdamMaasueRinGewnsa 8 lTagnfeumeussninalssmaanigamniag
dszmagilu wuhazuunvesinGoululszmeagiaulndifosiu @awudeaun  esgiu
uay)  luvaznazuunveaingeululsmaansgomaniinisnizaieuin Wanndoauy
@ = 1w Y ~ 1
WIATFIUNI) pazganuanianlsluaiuquainmsaouvedny UHano

4
HAFUONIN NI OUUDIUNITEU

o Y o T
Weiner and Robinson (1986) fnEianuduiiussznaand anuamnsanilyainay
a { 1 a L . o v v 1
yaanmuidnaneaud@IsonNadamaas ludegu Tagmhmsaninuiegumsang 77 au
menal 62 AW Iaelduudey Scholastic Aptitude Test (SAT) IAANEINITONIINT 1Y
Mara (SAT-M) 1agiannuaIIsnn1unIEl (SAT-V) nadeunuiinGewnsa s flaazuuu
o ] e’g 1 42’ =1 = X
Tudwvdsena lunaaua 4 Jull Tasiauuagiulumsiden
a & Y] 1 a L]
1. IWAINSHANUAINTONNANAMEASINEINUMS IHqrauINn I AN N0 1)
Hodng
Y oo Y Ay o o .
2. ANNAWNTONNMIT IFNIB (verbal  ability)  ANAIMITOAUNATUWUT (spatial
4 a Y] a ] J Y]
ability) 99A15ZNOUYAANNTIN (personality factors) Tulegumemonazmavae luuanaian
a 4
3. mmmmmmaﬁ'mmﬂ%’mqwamﬁﬂmﬁmﬁm (mathematical reasoning ability)
Ao o o J a I @ o
AUAWNTONWMNT TN - ANUEINsoAUdaduR S odflszaouynannn udatiue
o =% a a o 1 )
HaFUaNT luAmABlamans lALanA1en U
4
HAN13ITe WU Sejuwarielinadugniniemsiseundamansaiuns lavqaa
[ a y I o o [ = a
VINAINAN RS uazanuauisaludiumslsvanail iudrdiuenadugns luimn

g q

a A { v I ) o = a
aglamdaasnangaludojuwwayie anuawsaaiunie udiuenadugndluian

]
S [ a v

v 9
adlamansnangalutogumwanag sannuaunsamuiaduiusiazesnlszneuyaanam

a o
4

33| v o o = { ] v o o 3 A
Wudinneradugninmsseui lulidedingy felumaenonazmema
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Hadfield, Littleton,  Steiner, and Woods (1998) #113An®IAMIUIEANNT

a A @ a a 4 @ o
szaninmmuvesngszavilszannmlunsaouinaaamans lagdAnuiuagdmou 48 au
Taoldaguaazausiimsaoulinguiong  wamsany nua @aineanuiildsedniam

a a J A o dal A =
%ﬂﬁﬂgcluﬂ"Iiﬁ@u’J%Tﬂm@]ﬁTﬁ@]i mma"lﬂu A9 NITATINNITADUVDING qij‘iJLL”]J‘]Jﬂﬁﬁ@Ll

Y
a3 luilemimadiacmans wanareIsmazAuENsalumsiug

[ @ 4 U o w

Malpass, O’ Nell and Hocevar (1999) AnpIANUFURUTTErIemMsA T uauealy M3

iSou (self-regulation) M3fMuALiIMIG (goal orientation) MITUFAIWANITDVDIAUDY (self-
[ o =A A d o [ Y] [
efficacy) ANUNIA (worry)  LazNadugniaslamans dmsuinSouseauisoudnun
o [ 1w 1 o ! a
TagihmsAnyInuNguaI0eIinGou 144 au FUiiwase 78 AU LAZINANDY 66 AU Tu
~ v o =< Y (% a = a Y
n3A 10-12 - 9nTsaseuszaudsenany Tunueoulavessguaanesiie nazinsizrnioya
Taoms ¥ Tumaauns 1A398319 (structural equation model)
awv J [ o @ J o
HANITIVONUIL N1FTUFAMINAINITOVDIAUIBITANUFURUT Tun1suIni
[ d{ a a 4 o v =) [ v J ]
nadugns lIMAdamaasiiazmstinuaieslumsSen vazianuduiusnwauiy AN
nale
o A . =1 [ [ A [ o w
msimuathuenienmaluaues Tanwduius lunmeuiniumshinuauesly
o 1 1 [ ) d v [
n35eu nazaunaly ua L uduiusnunsSun1NaINIT0U0IAULDN 150
A
HadugNns IWImadiamans
Y] 1 [ a a 4
msaneiinnuneatesnduaziiniuianuaisovesaues lulimadamaas

WINNIUNANRDY

Koutsoulis and Campbell (2001) ANHIBNTHAVDINGANTTULALTIUTMUATHINVVD
[ { 1 [ Q°‘ a a 4 a 4 @ [
ATOUATY NUABNAFUNT IUIMIAMAMEAT LA INGITIANS. taztsagdlaveainiFeussau
&% = cs' Y d‘ v a =~ .
YseuAny1 NlsznoualenTumwineInUawes (self-concepts) RAAAND 15958 (attitude
. . d' = dsl L] Ay
toward-. ~school) 118210131301 (aspiration) IAsNMIANBALDGUHNUFIU TNAAVD
Walberg (1984a, 1984b, 1986 cited in- Koutsoulis and Campbell, 2001) ~Tagiiimsgunquy
] 1 A I Y] v A o :JI a <Y 9 a 4
#1981 MU UA N UYDITNTOUIIUIY 737 au NTuIRTIzHveyalaslenisnsiew
UM (path analysis)
Ao dydy Y I 1 v o % Q'{ ~ v A v v = A
HaM IR THIRUI AR TUYNTN NS oUVOIUNIoUTZAUNTINANEINA
= = Y a . e v A
nga Ao ANUIANNANTNAY (prior ability) YBIUNITIU
{ v Aa a 4 a d v o o =%
B TUNMNUDIAUDUNIINVITIAUAM AT LAz INMIEs 1WuAIMUIgRadugns 1

a a J a s @ 9 [ ¥ o
APIAUAFATATLUASINYIATTATNA Lgiﬂﬂﬂﬂumﬂaﬂﬂﬂim (pressure) L‘lJummmeuN@.ﬂﬁJ
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wazwadugns luimadamansuazinamans lunsay Taomwzlumandgs ms1d5ums
aiuayuINdUnATes (parental psychological support) WU HanTwanasaousgelaves
Unisou uazﬁwfm1qé’au¢i@waﬁuqm§mmﬁﬂﬁau FIULNNUATHYN AL TIAY (socioeconomic)
wuifianudidaun iflesnniisninannsedennudean1sniad i msfny (educational
aspirations) 1139nAAY MIduATIMIalY uaziioniwanidouse anuay anudesms
madunsine wandgelsusen ylunmuesaueuiersuinadaansuazinemans

o =% a a 4 a 4
Lmzwaﬁuqmiuwmm@mﬁmuamwmmﬁm

Y] ] 4 1 g a 1
Muller, Stage and Kinzie (2001)  ADBIANUTUNUTIEHINUHOWIA LAZINA @O
4
HAFUgNTNIIMS S oULATIAT AT (growth  rate)  YouinGEouARUT IS oUNMNINGSE
A o AR A (% QJ =~ a [ Y
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FATH_INC MOTH_INC ATTITUDE DEGREE MAJOR GRADE GPA GS1 GS2 FATH_EDU MOTH_EDU YEAR TRAIN
FATH_INC  1.000
MOTH_INC  .405%* 1.000
ATTITUDE = .215%* 226%* 1.000
DEGREE 211 Jd41%* .193 1.000
MAJOR .053 .106 .096 d17% 1.000
GRADE 320%* 1524 413% AT77HE 149%% 1.000
GPA 371 1944 AS51* Jde61#* J65%% 882%* 1.000
GS1 S31HE A38H* A420%% 268%* A37* A442%% 524%* 1.000
GS2 S523%* A44%% A412%% 278%* J128% A25%% A8TH* .924%* 1.000
FATH_EDU  .510%* 319%* 332%% .093 .097 336%% 399kE A23%% 399 1.000
MOTH_EDU .380%** S21H* 288%* .100 .094 2SI 290 A446%* A21%* 578%* 1.000
YEAR 158%* .071 -.066 709%* -.073 MG L2 227%* 233%* .143%* 156%* 1.000
TRAIN 118%* .052 .033 194%* -.030 145%% 166%* DDk 204k 135% 178% 7424 1.000
MEAN 14658.770  9027.250  1.406 16.860 980 2.640 2.848 3.607 9.991 11.790 10.710 22.650 950
SD 9620.017  7113.208  .827 991 133 1.192 753 2.651 7.787 3.909 3.892 6.253 214
**p<.01

* p<.05
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VAR

MEAN 12220160  8380.620  1.507 16.510 980 2.630 2.850 3.002 8.234 10.860 10.070 20.320 910

SD 7579497  5977.593  .653 876 151 1.106 684 2.285 6.147 3.809 3.790 6.786 280

fauls FATH INC MOTH INC ATTITUDE DEGREE MAJOR  GRADE  GPA GS1 GS2 FATH EDU MOTH EDU YEAR TRAIN
FATH_INC 452%% 245%% 089 032 156 247%% 434%% 413%% 475%% 319%* 066 135
MOTH_INC 381%* 322%% 147 104 082 141 406%% 430%* 379%* 523%% 043 110
ATTITUDE  .260%* 204%% 029 123 371%% A417%% S15%% 420%* 361%* 376%* 136 244%%
DEGREE  .197 117 131 090 100 085 115 142 078 -016 577 179%
MAJOR 087 109 089 131 182+ 220% 132 150 035 003 -130 -.027
GRADE 395+ 183%% 444%% 221%% 130 872%% 338%k 415%% 138 160 173 175+
GPA 433%% 218%* A476%% 208%* 133 887%% 473%% 501%* 207* 184% 176 238%%
GSl 544%% 444%% 450%* 386%* 139% 499%% 560%* 885%* 427%% 475%% 069 298%*
GS2 S12%% 443%% 337%% 396%* 116 439%% 496%* 937%% 406%* 439%% 032 246%%
FATH EDU .505%* 282%% 378%% 025 138* 452%% S14%% 392%% 372%% S531% 172 164
MOTH_EDU .389%* 519%* 279%% 111 160* 304%% 365%* 414%% 398%* 592+ 164 234%%
YEAR 132 061 139% T74%% -.043 219%* 189%* 266%* 292%% 033 095 827%%
TRAIN 077 -010 138* 170% -019 134 124 145% 167+ 065 102 64T**
MEAN 16193.320  9434.150  1.292 17.070 990 2.650 2.847 3.988 11.096 12.380 11.110 24.110 980
SD 10435157 7729342 705 1.000 120 1.245 795 2.796 8.490 3.865 3.912 5.417 155
IWABE
**p<.01 * p<.05
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-850 .319 .332 -.093 -.09¢ .33 .399 .423 1..00

-380 -521 .288 .00 -.094 -253 -299 -4u46 .578 1.40

-158 .07 -.06L -709 -~.073 .19} .1i?2 -.227? .314%3 .15 1.00

-318 .0S2 -033 -194 -~-.030 -145 .16k .222 .13S -1?& .42 1.00

hY

9620-017 ?113.208 -&27 -99) -133 1-192 .?53 2-651 3.909 3.892 6-253 -214%

f10 NY=8 NX=4 NE=§ NK=¢2 C

LX=FU-FI LY=FU-FI BE=FU~FL GA=FU~FI PH=DI.FR PS=DI FR TE=FU~FI TD=FU.FI

FR LX(k1) LX(2-1) LX(4+2) LX(3+2) C

LY(2+3) LY(Ra1) LY(S+3) LY(L%) LY(?.4) LY(8:5) LY(4.3) C
BE(2+3) BE(4.1) BE(5.1) BE(S.2) BE(S5+3) BE(S.%) C

6A(L+1) GAC(Z2+1) GA(3.2) C

TD(k~1) TD(2+2) TD(3I~3F) TD(4%) C

TEC(L1) TE(Z2+2) TE(Y4) TE(S5) TE(R.L) €

TH(3~1) THH-Y4) TE(Y.1) TEW.2) TH(II) TH(3I5) TH(I.6) C
TE(?+5) TEC(A1) TE(?+3) TH(L.8) TD(4+2) TE(L 3I) TE(I.1) TH4.T)
TE(R-4) TH(Z2.1) TH(4.5) TE(?.4) TE(G+S) TD(3~2) TE(2+1) TE(S5.2)
TH(4+1) TE(A+5) TH(3I+?) THUA?) TE(?.6) TH(4B) TH(Z2+2) TH(L.1)
TH(L-7) TEC(S+1) TH(2.5) TH(L.8) TE(S5.3) TE(&.2) TE(3I.2) TD(3.+3)
TH(L+5) TD(4.1) TH(L.h) TH(2.4) TH(L.%)

ST @ TD(3.3) TE(4.4) TE(S.8) TE(3.3) TE(?+?)

ST 1 LY(3+2)

LE

CECONOMIC® *ATTITUDE' 'TEAC_EDU' ‘ACHIEVE' 'GROWTH’

LK

'PAR_EDU* 'EXPER®

PATH DIAGRAHN

QU SE TV EF SIS NI RIS F3 ND=3 AD=0FF

a¥aNala!



120
PATH ANALYSIS FOR GROMTH ISCORES MODEL(1)

Number of Input Variables 12
Number of Y — Variables .3
Number of X - Variables Y
Number of ETA - Variables §
Nuaber of KSI - Variables ¢
Number of Observations 334

PATH ANALYSIS FOR GROMTH SCORES HODEL (1)

Covariance HMatrix

FATH_INC MOTH_INC ATT_SCOR DEGREE HAJOR GRADE
FATH_INC 1.000
MOTH_INC 0.405 1.000
ATT_SCOR 0-215 0.22b 1.00a
PEGREE g-211 0-1ul 0-393 1-000
HAJOR 0-083 0-10% 0-09% 0-117? 1-000
GRADE 0-320 0.1se2 0-413 g-1?? 0-149 1-000
GPA 0-371 0- 194 0-4S51 0-1bt1 0-1kS D.aac
GS1 0.531 0.4338 0.4%29 0-2ba 0-13? 0.442
FATH_EDU 0.510 0-319 0.-33¢2 0-093 0-097? g-336
HOTH_EDU 0-3a80 0.-521 0-2848 0-10a 0.094y 0.253
YEAR 0-158 0-071 -0.06k 0-709 -0-073 0-191
TRAIN a.1148 0-052 0-033 0-194 -0-03c 0-345

GPA 6351 FATH_EDU HOTH_EDU YEAR TRAIN
GPA 1.000
651 Q- 524 1.000
FATH_EDU 0-399 0-423 1-000
HOTH_EDU B-299 G-u44b 0-578 1.000
YEAR g-17¢2 0-227 0-143 0-1Sk 1.0098
TRAIN a-1ikb g.222 0-13S 0-178 0.742 1.000

PATH ANALYSIS FOR GROWTH SCORES HODEL (L)

Parameter Specifications

LAMBDA-Y
ECONONIC ~ATTITUDE  TEACLEDU ACHIEVE GROWTH
FATH_INC a a o o o
NOTH_INC 1 g ) o 0
ATT_SCOR 0 0 o o g
DEGREE 0 0 g a 0
NAJOR a a 2 g 0
GRADE o o 0 o 0
| GPA 0 0 g 3 0
| 6S1 o o a a 0
: LANBDA-X
’ PAR_EDU EXPER
 FATH_EDU y o
' HOTH_EDU 5 g
YEAR 0 &
TRAIN a 7




BETA

ECONONIC
ECONONIC o
ATTITUDE 0
TEAC_EDU V]
ACHIEVE 9
GROMWTH 10
GAfA
PAR_EDU
ECONONIC pL]
ATTITUDE 15
TEAC_EDU o
ACHIEVE o
GROMTH o
PII
ECONONIC
17
THETA-EPS
FATH_INC
FATH_INC ac
MOTH_INC 23
ATT_SCOR 25
DEGREE a?
HAJOR 30
GRADE a
GPA o
GS) ye
THETA-EPS
GPA
GPA o
GS) o

ATTITUDE

ATTITUDE

24
2k
]
3}

43

THETA-DELTA-EPS

FATH_INC

FATH_EDU 4S5
MOTH_EDU 52
YEAR 57
TRAIN LS

GPA

FATH_EDU 49
MOTH_EDU 0
YEAR bl
TRAIN 20

THETA-DELTA

FATH_EDU

MOTH_INC

MOTH_EDU

TEAC_EDU

TEAC_EDU

ATT_SCOR

YEAR

ACHIEVE

ACHIEVE

29

35
39

DEGREE

TRAIN

GROBTH

33
E
40
4y
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WTENTRTEma TR e s s =0

FATH_EDU 51
MOTH_EDU a
YEAR be
TRAIN 1

PATH ANALYSIS FOR GROWTH SCORES MODEL (1)

Number of Iterations =143

LISREL Estimates (Haximum Likelihood)

LANMBDA-Y
ECONONIC
FATH_INC 0.81b
HOTH_INC 0-91%
(0-112)
3.L98
ATT_SCOR - -
DEGREE - -
MAJOK - -
GRADE - -
GPA - -
6S1 - -
LAMBDA-X
PAR_EDU
FATH_EDU 0-808
(a.g7??)
10.532
HOTH_EDU 0.708
(0.072)
9.799
YEAR A1
TRAIN - -
BETA
ECONONIC

ECONONTIC - -

ATTITUDE

0-854
(0.08k)
9.933

0-8b9
(0.08%)
10.000

ATTITUDE

TEAC_EDU

0-.935

0.x2d
(0.862)
1-9%3

TEAC_EDU

73

ACHIEVE

0-84a

0-998
(0.0Sk)
12.aac

ACHIEVE

GROWTH

0-99%4

GROWTH

122



ATTITUDE - -
TEAC_EDU - -
ACHIEVE 0-uy?
(0-1b1)
2-774
GROWTH 0-473
(0-189)
2-507
GAMUA
PAR_EDU
ECONONMIC 0-92b
(0-24Y4)
3.297
ATTITUDE 0-410
(0-061)
b-711
TEAC_EDU - -
ACHIEVE - -
GROWTH - -

0-158
(0.06b)
2.387

0.as0
{0-995)
9.281

0-23¢2
(0-0LS5)
3.597

Covariance Matrix of ETA and KSI

ECONONIC

ECONOMIC i.000
ATTITUDE a.380
TEAC_EDU - -

ACHIEVE 0.447?

GROWTH 0-660
PAR_EDU 0-926
EXPER - -

EXPER

PHI

ATTITUDE

1.-004
0-194
0.170
0.432
0-410
g.171

TEAC_EDU

Note: This matrix is diagonal-

PAR_EDU

PSI

EXPER

Note: This matrix is diagonal.

ECONOMIC

ATTITUDE

TEAC_EDU

0-.283
(0.087?)
3.2bS

ACHIEVE

1.000
0-521
0-41y

ACHIEVE

GROWTH

1.000
0-k20
g.232

GROWTH
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1.000



0-1lu4e 0.7?98 0.22b
(0-.390) (0-070) (0-.255)
a.750 11-397 0.888

Squared Nultiple (orrelations for

ECONONMIC ATTITUDE TEAC_EDU

0-858 0-205 0-?2?4
Squared MfMultiple (orrelations for

ECONONIC ATTITUDE TEAC_EDU

Reduced Form

PAR_EDU EXPER
ECONONMIC 0-92& - -
(0-24%)
3.7297
ATTITUDE 0.410 0.1723%
(0-0E1) 4.-95?)
6-711 3.014
TEAC_EDU - - 0-8aC
(0-0495)
9.281
ACHIEVE 0-414 &
0-4g72?)
5.3193
GROWTH 0.620 g.232
(0-076) {0.053)
8.105 4.391
THETA-EPS

FATH_INC MOTH_INC ATT_SCOR

FATH_INC a.327?
(0-244)
1.339
HOTH_INC 0-058 0-829
(0.086) (0-081)
0-&70 10.289
ATT_S(COR -0.04s a0.078 - -
g.-092) (0-045)
-1-034 1-740
DEGREE 0-188 0.090 - -
(0-052) (0-028)
3.634 3-215
MAJOR 0.054% 0-.113 g.07vs
(0.0S85) (0.055) (0.054)
0-.991 2.05s 1.38%

0-300 0-%11
(0.128) (0-089)
b-2bh Yy_ 427

Structural Equations

ACHIEVE GROUTH

Reduced Fora

ACHIEVE GROHTH
0-17?2 0-%33
DEGREE MAJOR
0-11&

(0.159)

0-232
- - 0-.98?
(8.0?27?)

12.8k1

124
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GRADE - - - - 0.270
(0.052)
5.153
GPA - - - - 0-280
(0-053)
5.2949
631 -0-013 0.-152 - -
(0.087) (D.05?)
-0-153 2.Lbd
THETA-EPS
6PA 651
GPA - -
631 - - s

Squared Multiple Corcrelatioas for

FATH_INC

HOTH_INC

0-171

ATT_SCOR

1.000

Squared Multiple Correlations far

GPA 651
1.000 1.000
THETA-DELTA-EPS
FATH_INC MOTH_INC ATT_SCOR
FATH_EDU -0.107 w = 2
(0.15k)
-0-bak
MOTH_EDU -0.1b2 0.242 - -
(0-155) (0.058)
-1.042 4.137
YEAR g.128 ~ - -0-229
(0.050) 0-a31)
2-537 -5.81L
TRAIN 0-.097? - - -0.12a
(0-050) (0-0631)
1-931 -2.093
THETA-DELTA-EPS
GPA 631
FATH_EDU 0-.059 -0.083
(0.05? (0-07?h)
1-038 -1.0495
- HOTH_EDU - - - -
YEAR a-158 - -

(0-05%)

0.31L4
(0-0S5)
3.074

0.3150
Q-as4)
2.?k5

Y - Variables

DEGREE

Y - Variables

DEGREE
0.07s
(0.052)
1-43b

0-a7e
(0.049)
1-44a2

-0- 525
(0-128)
-4.11b

0-251
(0.055%)
2-?24%

0-1565
(0-055)
c-9?7

0-107
{0.454)
X.973

HAJOR

BRAJOR

a-272425
(0.071)
3.4907

0-032
(0.040)
0.380e

o.178
(0-055)
3.2u45

g-135
(0.05%)
2-488



2-90b

TRAIN 0-1S&
(0-054%)
2-8720

THETA-DELTA

FATH_EDU

FATH_EDU a-3u4l

HOTH_EDU - -

YEAR 0.3120
(0.052)
c2-293

TRAIN 9-119
(89.052)
2-.2?0

Squared Hultiple Correiations for X - Variables

FATH_EDU

Minimum Fit Function Chi-Square = 2.295 (P
Norsal Theory Weighted Least Squares Chi-Square
Estimated Non-centrality Parameter (NCP)

0.493
(0.08bk)
5.725

0-1119
(0.047)
2-519

9-1S]1
(0.048)
3.184

f1OTH_EDY

0.503

0-271
(G-.123)
2-11¢2

0-729

0-245
(0-132)
1-a5¢

Goodness of Fit Statistics

Degrees of fFreedom = S

90 Percent Confidence Interval for NCP

fHinimum Fit Function Value = 0-00689

Population DPiscrepancy Function Value (FQ)
90 Percent Confidence Interval for FO
Root Mean Square Error of Approximation (RNMSEA)

90 Percent Confidence Interval for RMSEA

P-value for Test of (lose Fit (RMSEA < 0-05)
Expected Cross-Validation Index (ECVI)

90 Percent (onfidence Interval for ECVI
ECVI for Saturated Model = 0-468

Chi-Square for Independence Model with &bt Degrees of Freedom

ECVI for Independence Model =

Independence AIC = 2282-47¢2
ftodel AIC = 148.284
Saturated AIC 1S86.00a
Independence CAIC = 2340.20&
Model CAIC 499-.44948
Saturated CAIC = 531.¢2L19

Normed Fit Index (NFI) = 0.999

Non-Normed Fit Index (NNFI) =

Parsimony Normed Fit Index (PNFI)

Comparative Fit Index (CFI) =

o
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Incremental Fit Index (IFI) = 1.0031 127
Relative Fit Index (RFI) = 0-987

Critical N (CN) = 23190.-205
Root Mean Square Residual (RMR) = 0.01b7

Standardized RMR = 0.01L38
Goodness of Fit Index (GFI) = 0.4999

Adjusted Goodness of Fit Index (AGFI) = 0.982
Parsimony Goodness of Fit Index (PGFI) = 0-0tu40
PATH ANALYSIS FOR GROWTH SCORES MODEL (1)
Fitted Covariance Hatrix
FATH_INC MOTH_INC ATT_SCOR DEGREE MAJOR GRADE
FATH_INC 0.993
MOTH_INC 0.39% 3-00a
ATT_SCOR 0-21s 0-235 }.004
DEGREE 0-188 a.-gq0 0-1i81 0-990
MAJOR 0.asu4 0-1313 0-099 0-11ic2 1-0a¢2
GRADE 0-309 0.157 0-43Y4 0.3k8 0-151 0.99%
GPA 0- 364 0-}as 0-450 0-.3x50 0-1&5 0-878
GS} 0-52% 0-424 0-429 0-245 0.338 0-439
FATH_EDU 0-Sau 0-310 0-332 0-07s 0.-.0948 0.329
HOTH_EDU a.372 £.513 0.290 g0-07¢2 g.096 0.248
YEAR 0.124a - - -0.043 0. 2302 -0-.041% g0-178
TRAIN 0-g897? - - 0-02} 0-189 -0-036 0-135
Fitted Covariance fiatrix
GPA GS} FATH_EDU MOTH_EDU YEAR TRAIN
GP& 0-99%6
65X 0.517 0.988
FATH_EDU 0-394 0-415 0-995
HOTH_EDU g-.29¢2 0.435 0-57% 0.991
YEAR 0-158 0.1 g.120 0-119 0-.999
TRAIN g-15L 0-.200 0-119 0-153 0.74¢2 1.000
Fitted Residuals
FATH_INC MOTH_INC ATT_SCOR DEGREE MAJOR GRADE
FATH_INC 0-a07
HOTH_INC 0.009 g-o00
ATT_SCOR g-000 -0-009 -0-004
DEGREE g-.023 0.a51 0-0k2 G-030
HAJOR -0.003 -a.aaz -0-003 0.00s -a.00e
GRADE 0-033 -0.0as -0.003} 0-0019 -0-002 0-004
GPA 0-0a7z 0-0a09 0.a0l 0.0k1 0.00a 0.004
GS}) ag-gio g.01y4 0-000 a-ae3 -0.-00% 0-.003
FATH_EDU 0-006 0.009 0-000 0-018 -0.00a} 0-a07
HOTH_EDU 0-0as8 0.008 -0-.00¢2 0.028 ~-a.a0e a.o0as
: YEAR 0-030 0-071 0.0x%7? a.aovz 0-ao0a 0.03x3
TRAIN 0-02% 0-052 0-.01e2 a-aos 0-.00& 0-0al10
fFitted Residuals
GPA 6S1 FATH_EDU HOTH_EDU YEAR TRAIN
GPA 0.00u
‘ 6S1 0.007 0.012
FATH_EDU a-aos 0.0048 a-0a0s

MOTH_EDU a.oaz 0-al1l 0-.007 a-aag



YEAR Q-Qu4 0.03) 9-023 D.03?
TRAIN 0-010 0-.02e 0.01k g-027?
Summary Statistics for Fitted Residuals
Smallest Fitted Residual = -0.009
fledian Fitted Residual = 0.007?
Largest Fitted Residual = 0-071
Stemleaf Plot
- 0197543222211110000000
01313444 5555566L772?2?2?2?274448899999
110000111 22234u46L7?8
211233378
31017
LR ]
5112
bi
ra B
Standardized Residuals
FATH_INC fIOTH_INC ATT_SCOR DPEGREE
FATH_INC k. 346
MOTH_INC 1-34b ~ i
ATT_S(COR 0.a23 -0-969 -0.943
DPEGREE 2.377° L-084 L-L1S ¥-127
fAJOR -0.7720 ~1.3y42 —-Lk.2cu 1.0LS
GRADE 0-4&9 ~-0-1?b ~0-.18Y4 1.103
GPA 1-214 0-943 0-45) 1.188
631 1.291 1.22% -0.083% 1-134
FATH_EDU }-281 k-ca3 g-asa 2-175
MOTH_EDU .25} 3.010 -0-3148 1.138
YEAR 1-36S }.29% X.325 1-3?9
TRAIN a.-49s54 0-.949 0-9b4 0-.993
Standardized Residuals
GPA 651 FATH_EDU fIOTH_EDU
GPA k-243
6S1 1:-11b 3.22)
FATH_EDU 1.206 1-2u4y }.220
NOTH_EDU k-0a2 1-15Yy 3-3b3 3010
YEAR 3. 3kS 1-3121 3.354 . 3ae
TRAIN 0-920 0-950 g.952 g0.951

Summary Statistics for Standardized Residuals

Swmallest Standardized Residual = -1.3&0
fledian Standardized Residual = 1-029
Largest Standardized Residual = 1-4y?

' Stemleaf Plot

- 314320

| - 01998875

L - 013221000

L 01L234y

01555799
110000000000003333111122222222222233333333333334444Y

(PATH ANALYSIS FOR GROMTH SCORES HODEL (1)

0-.003
g.000

-3-360
-0.544
-0-13G
~0.7a9
-0-bL&?
-0-934

1.30%

a-4sa

0-L51
0-423

128
0-a0a0

*-34b
1-317?
d.240
0-.528
0-202
3-4y?
1-036

0-410
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Standardized Residuals
PATH ANALYSIS FOR GROWTH SCORES HMODEL (1)
Modification Indices and Expected Change

flodification Indices for LAMBDA-Y

ECONOMIC  ATTITUDE _ TEAC_EDU ACHIEVE GROWTH
FATH_INC - - - - - - - - - -
NOTH_INC - - 14491 1.491 - - 1-491
ATT_SCOR - - - - - - - - - -
DEGREE - - - - - - - - -
MAJOR - - - - - - - - - -
GRADE 0.029 0.042 0-g029 - - 0-027
GPA 0.029 0.042 0.g24 - - 0-027
GS1 - - - - - - - - - -

Expected Change for [ ANBDA-Y



ECONONIC
FATH_INC - -
HOTH_INC - -
ATT_SCOR - -
DEGREE - -
MAJOR - -
GRADE 0-.009
GPA -0-011
631 - -

Standardized

ECONONIC

FATH_INC - -
MOTH_INC - -
ATT_SCOR - -
DEGREE - -
HAJOR - -
GRADE 0.009
GPA -0-011

651 - -

Modification

PAR_EDU

FATH_EDU - -
NOTH_EDU - -
YEAR 0.-51b
TRAIN 0.006

ATTITUDE

0-09%%
-0.113

TEAC_EDU

a.0ae

-0.018
a-.021

ACHIEVE

Expected Change for LAMBDA-Y

ATTITUDE

Indices f

EXPER

Expected Change for LA

PAR_EDU

FATH_EDU - -

NOTH_EDU - -
YEAR 0-.091
TRAIN -0.007
Standardized
PAR_EDU

FATH_EDU - =

MOTH_EDU - -
YEAR 0.-.09)
TRAIN -0.007

fladification

ECONONIC
ECONONIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE - -
GROWTH - -

EXPER

Expected

Indices f

ATTITUDE

Expected Change for BE

ECONONIC

ECONONTC - -

ATTITUDE

TEAC_EDU

or LAHMBDA-X

HBDA-X

ACHIEVE

Change for LAMBDA-X

or BETA

TEAC_EDU

TA

TEAC_EDU

ACHIEVE

GROWTH

0-313

-0-020
a-0a2u4

GROWTH

GROWTH
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ATTITUDE - - - - - -
TEAC_EDU - - - - - -
ACHIEVE - - - -

GROWTH - - - - - -

Standardized Expected Change for BETA

ECONONIC ATTITUDE TEAC_EDU ACHIEVE

ECONOMIC - - 1.023 0-199
ATTITUDE - - - - - -
TEAC_EDU - - - - - -
ACHIEVE - - - - - -
GROWTH - - - - - -

fHodification Indices for GAMNMA

PAR_EDU EXPER

ECONOMIC - - 1.491
ATTITUDE - - ===
TEAC_EDU - - e
ACHIEVE - - =
GROWUTH - - —

Expected Change for GAHNA

PAR_EDU EXPER

ECONCHIC - - 3-17?5
ATTITUDE - - ¥
TEAC_EDY - - - &
ACHIEVE - - Y &
GROWTH - - a -

Standardized Expected Change for GAMMNA

PAR_EDU E£XPER

ECONONMIC - - a-1?5
ATTITUDE - - = =
TEAC_EDU - - —
ACHIEVE - - ==
GROWTH - - = =

flodification Indices for PHI

PAR_EDU EXPER

PAR_EDU - 4
EXPER 1-491 -1 -

Expected Change for PHI

PAR_EDU EXPER

PAR_EDU - -
EXPER 0.189 - -

Standardized Expected Change for PHI
PAR_EDU EXPER

PAR_EDU - -
EXPER 0-189 - -

No Non-Zero Modification Indices faor PSI

GROUWTH
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Modification Indices for THETA-EPS

FATH_INC MOTH_INC  ATT_SCOR DEGREE
FATH_INC - -
MOTH_INC - - - -
ATT_SCOR - - - - - -

DEGREE - - - - - - - -
MAJOR - - -
GRADE 0-162 a.sa9 - - - -

GPA 0-1k2 0-509 - - - -
61 - - - - - - - -

Modification Indices for THETA-EPS

GPA - -
651 0.029 S

Expected Change for THETA-EPS

FATH_INC HOTH_INC ATT_SCOR DEGREE

FATH_INC - -
ROTH_INC - - & -
ATT_SCOR - - o — =
PEGREE - - > et R
MAJOR - - 2
GRADE g.ca9 ~G.G1S ¥ —R
GPA -G-010 d.018 <+l 5 =
(9} - - F )iz =

Expected (hange for THETA-EPS

6PA - -
6S1 0.00k =5

Modification Indices for THETA-DELTA-EPS

FATH_INC MOTH_INC ATT_SCOR DEGREE
FATH_EDU - - - - - - - -
MOTH_EDU - - A F - - - -
YEAR - - 0.491b - - - —
TRAIN 2 J.006 il % -4

GPA 631

FATH_EDU - - - -
HOTH_EDU a.03? - -
YEAR - - - -
TRAIN - - - -

Expected Change for THETA-DELTA-EPS

FATH_INC MOTH_INC  ATT_SCOR DEGREE

FATH_EDU - - - - - - - -

MOTH_EDU - - - - - - - -
YEAR - - 0.03s - - - -

TRAIN - - -0.0a03 - -

MAJOR

MAJOR

MAJOR

MAJOR

-0.0as
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Expected Change for THETA-DELTA-EPS

GPA 631

FATH_EDU - - - -

MOTH_EDU -0.00s - -

YEAR - - - -

TRAIN - - - -
fMaximum flodification Index is 1-49 for Element ( 1. S) of BETA

PATH ANALYIIS FOR GROWTH SCORES MODEL (1)

Factor lcores Regressions

ETA
FATH_INC ROTH_INC ATT_SCOR DEGREE MAJOR GRADE
ECONONIC g.590 -0-114 0.274L ~0-.7?1y4 g.g1e -0-051
ATTITUDE a.504 -0.134 2-14b -2.4725 a.47qa -G.4a0
TEAC_EDU -0.563 -0.03% -1-185 .18k -0.578 0. 389
ACHIEVE -0- 102 -0.010 -0-t8&2 0-LuS -0-32a g.0827
GROBTH -0-020 -0.228 ~08.312? 0-33b -0-1L3 0.859
ETA
GPA 631 FATH_EDY f1OTH_EDU TEAR TRAIN
ECONONIC ~0.0u4a g0.270 0.201 0-.259 d-848 -3.659
ATTITUDE -0-417 8.122 -0-.3S) -0.D58 3.774 -2-203
TEAC_EDU ~-0-1%5 a-1a4 0.500 -0. 0% -5.18485% 3.7269
ACHIcVE 1-255 0-154% a.aus 0-115 -1.32h 0.473
GROWTH -8.6349 1.0558 0-1?24 0-.048 -0.465 a.2u44
K31
FATH_INC MOTH_INC ATT_SCOR DEGREE HAJOR GRADE
PAR_EDU 0-49& -0.1ke g.317 -0-.5L&S 0.012 -0.0u49
EXPER -0.37?¢ 0-015 -0.59% 2.t -0.28k 0-.379
K3I
GPA 631 FATH_EDU NOTH_EDU YEAR TRAIN
PAR_EDU -0.102 a.221 B8.305 g-33¢ 0-834% ~0-.653
EXPER -0.35k 0-0kZ 0.289 ~-0.087 -2-9&0 2.57?%

PATH ANALYSIS FOR GROWTH SCORES MODEL())
Standardized Solution
LANMNBDA-Y

ECONOMIC  ATTITUDE  TEAC_EDU ACHIEVE GROMTH
FATH_INC 0.81k - - - - - - - -
MOTH_INC 0-4ly - - - - - - - -
ATT_SCOR - - 1.002 - - - - - -
DEGREE - - - - 0-935 - - - -
HAJOR - - - - 0-120 - - - -
GRADE - - - - - - 0.8u48 - -
GPA - - - - - - 0-998 - -
6S1 - - - - - - - - 0.994



TEAC_EDU

Matrix of ETA and KSI

ATTITUDE TEAC_EDU
1.000
0-394 1.000
0-170 ==
0-431 0-2k3
0-410 2
a-170 0-aa0

Matrix of ETA and KSI

Note: This matrix is diagonal.-

LAMBDA-X
PAR_EDU
FATH_EDU 0-a0a
MOTH_EDU 0-.70b
YEAR - -
TRAIN - -
BETA
ECONONIC
ECONOMIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE a-447
GROMTH 0.473
GAMMA
PAR_EDU
ECONONMIC a.92k
ATTITUDE 0-410
TEAC_EDU - -
ACHIEVE - -
GROWTH - -
Correlation
ECONONIC
ECONONIC 1-000
ATTITUDE 0.379
TEAC_EDU - -
ACHIEVE 0-447
GROWTH 0-6t60
PAR_EDU 0-926
EXPER - -
Correlation
EXPER
EXPER 1.000
PSI
ECONONIC
0-1ue

PAR_EDU

ECONOMIC a-9¢b
ATTITUDE a-410d
TEAC_EDU - -
ACHIEVE 0.-41Y4
GROWTH 0.k20

ATTITUDE

TEAC_EDU

PATH ANALYSII FOR GROWTH SCORES MODEL (1)

Total and Indirect Effects

ACHIEVE

ACHIEVE

1-000
0-521
0-41Y4

ACHIEVE
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GROWTH

GROWTH PAR_EDU

1.000
0.620 1-000
a.232 - -

GROMTH



Total Effects of KSI on ETA

PAR_EDU EXPER
ECONONIC 0.92b - -
(0-24%)
3.?29?
ATTITUDE 0.410 0-17?3
(0-8k1) (0-.057)
h-?711 3-014
TEAC_EDU - - 0-880
(0-095)
9.281
ACHIEVE 0-41y4 - -
0-07?27)
5.393
GROHWTH 0-t20 0-232
(0-07?6) (0-053)
8.105 4-391

Indirect Effects of KSI cn ETA

PAR_ETDU EXPER
ECONOMIC - - g -
ATTITUDE - - 0-171
(0.057?)
3.014%
TEAC_£DU - - - -
ACHIEVE g-4l1y - -
(a-0a7?7?)
5.393
GROWTH 0.k20 0-.232
(0-87?6) (d0-0s53)
4.105 4.391

Total Effects of ETA on ETA

ECONOMIC ATTITUDE TEAC_EDU ACHIEVE

ECONOMIC - - - - o _e
ATTITUDE < [y 8 0194 1 .
(0-065)
2.989
TEAC_EDY - - - - - - _ -
ACHIEVE 0-44? - - - - -
(0.1b1)
2.774
GROUTH 0.599 0.158 0.263 0.283
(0-193) (0.0bb) (0-0bY) (0.087)

3.103 Z.3487 4.090 3.2b5

GROWTH
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Largest Eigenvalue of BxB' (Stability Index) is 0-52s

Indirect Effects of ETA on ETA

ECONONIC  ATTITUDE TEAC_EDU ACHIEVE GROWTH
ECONONIC - - - - - - - - - -
ATTITUDE - - - - - - - - - -
TEAC_EDU - - - - - - - - - -
ACHIEVE - - - - - - - - -
GROWTH 0-1a7? - - 0-031 - - - -
(0.03%) (0.01%)
3.L58 2.217

Total Effects of ETA on Y

ECONOHIC  ATTITUDE TEAC_EDU ACHIEVE GROWTH
FATH_INC 0.81b - - - - - - - -
MOTH_INC 0-41y4 - = - - - - - -
(0-112)
3.L98
ATT_SCOR - - 1.000 0-194 L) - -
(0.0L5)
2.989
DEGREE - - - - 0.935 - - - -
MAJOR - - - - g.120 - - - -
(0-0L2)
1-943
GRADE 0-379 - - - - 0-848 - -
(0.137)
2.774
GPA 0. 44k - - - - 0-998 - -
(0-159) (0.05k)
2.814 17.802
651 0-59% 0.157 0.262 a.2a1 0-99y4
(0-192) (0-0bkL) (0.0LY) (0.086)
3.103 2.387 %.090 3.365

Indirect Effects of ETA on Y

ECONOMIC ATTITUDE TEAC_EDU ACHIEVE GROUTH
FATH_INC - - - - - - - - - -
MOTH_INC - - - - - - - - -
ATT_SCOR - - - - 0- 194 - - -
(0.0L%S)
2.989

DEGREE - - - - - - - - - -



HAJOR - =

GRADE g8-3?9
(0.137)
2-??4

GPA 0-446
(0.3157)
c-814

631 0.59
@-.1192)
3-103

0.35? 0.262 0.281
(0.06GL) (0-.0LY) (0.086)
2-387 4.090 3-.2LS

Total Effects of KSI on Y

PAR_EDU

FATH_INC 0.755

MHOTH_INC 0.383

ATT_SCOR g.410

DEGREE - -

MAJOR - -

GRADE 0-351
(0-065)
5-.393

GPA 0.413

(0-072)
- 5.719

GS1 d.61%
(0-0?b)
&4.105

0-171
(d-057)
3.01y

g.822
(4.0a"7
9.281

0-105
(0.055)
1.925

g-230
(0.052)
4.391

PATH ANALYSIS FOR GROMTH SCORES HMODEL (L)

Standardized Total and Indirect Effects

Standardized Total Effects of KSI on ETA

PAR_EDU
ECONONIC 0.926
ATTITUDE 0-410
TEAC_EDU - -
ACHIEVE 0-.41Y4
GROWTH 0.620

Standardized Indirect Effects of KSI on ETA
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PAR_EDU
ECONONTIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE 0-%1Y4
GROMWTH a.620

g.232

Standardized Total Effects of ETA on ETA

ECONONMIC
ECONONMIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE 0-447
GROWTH 0.5919
Standardized
ECONONIC
ECONONIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE - -
GROMWTH 0-127?
Standardized
ECONONMIC
FATH_INC 0.816
MOTH_INC g.434
ATT_SCOR - -
DEGREE - -
HMAJOR - -
GRADE g.379
GPA 0.444
6S) g0.549%

ATTITUDE

0-159

TEAC_EDU

0-263

ACHIEVE

0.283

Indirect Effects of ETA on ETA

ATTITUDE

TEAC_EDU

Total Effects of ETA

ATTITUDE

0.158

TEAC_EDU

0.194
0-.935
0.120

D.2be

ACHIEVE

oan Y

ACHIEVE

9.848
7-.998
0.281

Standardized Indirect Effects of ETA on Y

ECONONIC
FATH_INC - -
MOTH_INC - -
ATT_SCOR - -
PEGREE - -
MAJOR - -
GRADE a-37?9
GPA - 4ub
631l Q.59

ATTITUDE

0.158

TEAC_EDU

ACHIEVE

Standardized Total Effects of KSI on Y

PAR_EDU

FATH_INC 0-?55

MOTH_INC g.383

ATT_SCOR 0.410
DEGREE - -
HAJOR - -
GRADE 0.351

GPA 0-413

G631 0-616

GROWTH

|
t

GROMTH
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DATE: &/ /2004
TINE: 0O:5b

LISREL &a.52
8Y

Karl 6. J"reskog & Dag S"rbom

This program is published exclusively by
Scientific Software International. Inc.
?383 N. Lincoln Avenue. Suite 100

Lincolnwood. IL &0?12. U-S-A.

Phone: (800)24%?-6113- (B4?)6?5-0720. Fax: (84?2)6?5-2140
Copyright by Scientific Software Internatiomal. Inc.. 1981-2002
Use of this program is subject to the teras specified in the
tiniversal Copyright Convention-.
debsite: www-ssicentral-com

The following lines were read from file C:\My Documents\MULTI-GS\SAME FORN.LS3S4:

PATH ANALYSIS FOR GROWTH SCORES MODEL (1)

DA NI=12 NO0=334 NA=KM NG6=¢

LA

YFATH_INC® *MOTH_INC' *ATT_SCOR® °*DEGREE’' 'HAJOR® 'GRADE® 'GPAf 'GS' °FATH_EDU’
TMOTH_EDYU® *YEAR® *TRAIN'

Kt

1.00

-405 1.00

-2k .22t 1.00

-2}k -1 -193 1.40a

.03 .306 .09 -133? .00

-320 .152 -413 -3?? .49 .00

-3?3 -394 -4513 .16l .165 .882 3.00

.53} -4%38 .429 .2b8 -13? 442 -524 1-00

-510 .339 -332 .093 -.09? -336 .399 .423 1-00

-380 -521 -28&8 -1080 -094 -253 .299 -uukL  .528 1.00

-188 .07} -.06b .?709 -.07?3 -19% -1?2¢ .22? -.143 .15b 1.00

-338 -05¢ -033 .3194 --030 -185 -lbk -22¢ -135 .178 .?74¢ 1-040
AN/

9620-037?7 ?113-208 18-698 -993 -133 1-192 -?53 2-651 3.909 3.892 6.253 .214
M0 NY=8& NX=4 NE=S NK=2 C

LX=FU+FI LY=FU.FI BE=FU.FI GA=FU-FI PH=DI.FR PS=FU.FI TE=FU.FI TD=FU.FI
FR LX(1+1) LX(2+1) LX(4.2) LX(3+2)

FR LY(2+1) LY(13+13) LY(S5+3) LY(B4) LY(?2:4) LY(8+5) LY(4.3) LY(3.2)

VA .19 BE(2.T)

FR BE(4.1) BE(5.1) BE(S.2) BE(S5+3) BE(S5.Y4)

VA 1 GA(1.1)

FR GA(2+1) GA(3.2)

VA 1 PS(1.1) PS(2.+2) PS(3+3) PS(4.4) PIS(5.+5)

FR PS(4.2) PS(4:1) PI(3.3) PI(3.2)

FR TD(1+1) TD(2.2) TD(4.4) TD(4.2) TD(3I.2)

FR TE(1.1) TE(Z2.2) TE(S.5) TE(bL.bL)

FR TE(4+1) TE(4.2) TE(3.2) TE(L-4) TE(?+3) TE(S5+2) TE(8+1) TE(?.5)

FR TH(3+1) TH(4.Y4) TH(3+3) TH(3+S5) TH(I+b) TH(Z.2) TH(1.8) TH(L+1) TH(4+2) TH(4.3)
TH(Z2+3) TH(4.5)

LE

TECONONIC® *ATTITUDE' *TEAC_EDU' 'ACHIEVE' 'GROWTH'

LK

'PAR_EDU* ‘EXPER'

PATH DIAGRAN

0U SE TV €EF SS NI RS FS ND=3 AD=0FF



9620-017 ?il13.208
M0 NY=8 NX=4 NE=S
LX=PS LY=PS BE=PI

PATH ANALYSIS FOR GROBTH SCORES MODEL (1) 142
Number of Input Variables 12
Number of Y - Variables 8
Number of X - Variables Y
Number of ETA - Variables §
Nuaber of KSI - Variables @
Nuaber of Observations 334
Number of Groups é
PATH ANALYSIS FOR GROWTH SCORES MODEL(2)
DA NI=1Z2 NO=334 MA=KH
LA
SFATH_INC® °*MOTH_INC® °*ATT_SCOR® °‘DEGREE® °*MAJOR' 'GRADE' °GPA’' °*'GS*® °*FATH_EDU*
MOTH_EDU' *YEART' °*TRAIN®
Kn
1.-00
-40Ss 1-00
.éls .22k 1.00
.21} -4l -193 1.00
-g53 106 -09% -337 1-00
-320 -31S2 .413 .1?77 .3u49 1.00
.371  -19% .45} .16} -1LS .882 1-00
.523 .44y  .4yl2 .278 -128 .u2S -u48? 1.00
.53}0 -319 .332 -093 -097? .336 -399 -399 1-40
.380 -.S2) .288 .100 -094 .253 -299 .42l -578 1.00
.15 .07} -.06L .709 --.07?3 .19% .1?2 -.233 -143 .15 11.00
-13& .052 -033 .19 -.030 -34S -kt .204 -135 .37?8 .?42 1.00
sP

38-698 .99} -1333 1-192 -7?53 7.787 3-9019 3-892 bL-253 -21%4
NK=2 C
GA=PS PH=PS PS=FU.FI TE=FU.FI TD=FU.FI

VA 3 PS(1.1) PS(2.2) PS(I.3) PI(4.4%) PS(5.5)

FR PS(4+2) PS(4+1) P3I(3.2)

FR TD(2.1) TD(Z2.2) TD(4.4) TD(4.2) TD(3I.2)

FR TE(1.1) TE(2.2) TE(S5.5) TE(L+b) TE(4.1) TEC(H.2) TE(I~2) TE(?.5) TE(8.4) TE(L.S)
TE(&.1)

FR TH(3.1)
TH(4.5)

FR TH(4.b)
LE
'ECONONIC’
LK
"PAR_EDU' TEXPER®

PATH DIAGRARN

OU SE TV EF SIS NI RS FS ND=3 AD=0FF

TH(4.%) TH(3.3) TH(Z2) TH(I~6) TH(L.8) TH(R21) TH(%.7) TH(I.5) TH(3.8)

TH(Z-T)
TATTITUDE" "GROWTH®

*TEAC_EDU® 'ACHIEVE'

PATH ANALYSIS FOR GROMTH SCORES HMODEL(2)

Number of Input Variables 12
Number of Y - Variables 8
Number of X - Variables 4
Number of ETA - Variables §
Number of KSI - Variables @2
Nuamber of Observations 334
Number of Groups c

PATH ANALYSIS FOR GROWTH SCORES MODEL (1)

Covariance Matrix
FATH_INC MOTH_INC ATT_SCOR DEGREE MAJOR GRADE

FATH_INC 1-00a0

MOTH_INC 0-405§ 1.000

ATT_SCOR 0-2315 0.22t 1-000

DEGREE 0-211 0.-141 0-193 1-000



tAJOR g.0a53 0-106 0-09b
GRADE a.320 g-152 0-413
GPA a.3?3 a. 194 0.451

63 d.53} 0.438 a-429
FATH_EDU 0.510 0-319 0.332
HOTH_EDU 0.380 0.521 0-288
YEAR 0.3158 a.az1 -0.06k
TRAIN a-118 a.ase g.033

Covariance Natrix

GPA (3N FATH_EDU
GPA 1.000
63 - 524 1.000
FATH_EDU 0-399 0-423 1.000
MoTH_EDU g-299 0-44tL 0-.578
YEAR g.12e g.-227? 0.3143
TRAIN 0.1bb g.222 0.138

PATH ANALYSIS FOR GROMTH SCORES HMODEL(2)
Covariance Matrix

FATH_INC MOTH_INC ATT_SCOR

FATH_INC 1.000

HOTH_INC 0-.405 1.000
ATT_SCOR 0-215 .22 1.000
DEGREE 0-211 0-341 0.193
HAJOR 0-053 0-310& 2-09
GRADE 0-340 0-152 0.413
GPA g-321 a- 194 g.453
63 ag.523 0-44% G-4ld
FATH_EDU a-510 0.319 0.332
NOTH_EDU 0-380 0.52) 0.288
YEAR 0-158 0.0?1 -0.0Lb
TRAIN a.118 0-052 g-033

GPA [N FATH_EDU
GPA 1-000
63 0-487 1.000
FATH_EDU 0-399 0-399 }-.000
HOTH_EDU g-299 0-%21 0.57?8
YEAR g-172e2 g.233 0-143
TRAIN 0-1&k a.204% 0-135

PATH ANALYSIS FOR GROWTH SCORES MODEL(L)
Parameter Specifications
LAMBDA-Y

ECONONIC ATTITUDE TEAC_EDU

FATH_INC
HOTH_INC
ATT_SCOR
DEGREE
HAJOR
GRADE
GPA

GS

[= = ===l =N V]
coocooowoo
coownsoOoO

8.31? 1.000
a.i7? 0-149
.16l g-16S
0-268 0.137
a.0q3 0.0a97
0.100 0-094
a.209 -0-.073
g-194 -0.a3a
HOTH_EDU YEAR
3.000
0.15& 1.00a
0-178 g.?42
DEGREE HAJOR
1.000
g.1%x? 1.000
0-17? 0-149
0.1kL1 0.16S
0.278 a.12é
0.093 0.a9?
0.100 a.094
0.709 -0.073
0.194 -0.030
MOTH_EDU YEAR
1.000
0.35L 1.000
0-178 g.742
ACHIEVE GROWTH
1] a
0 1]
0 a
0 1]
g 1]
b a
? ]
0 é

1-000
a-aa82
0-44e
0-336
0.253
0-19)
a-14s

1.000

1.000
0.88¢e
0.425
g.33&
0.253
0.191
0-1u4S

1.000
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LAMBDA-X

PAR_EDU EXPER
FATH_EDU 9 a
MOTH_EDU 1a g
YEAR g 11
TRAIN 1} 1e
BETA
ECONONMIC ATTITUDL TEAC_EDU
ECONONIC 0 1] 1]
ATTITUDE | ] ]
TEAC_EDU o ] a
ACHIEVE 13 a a
GROUTH 1y 15 1t
GATNMA
PAR_EDU EXPER
ECONONIC a g
ATTITUDE 18 o
TEAC_EDU 0 19
ACHIEVE ] o
GROETH o g

PHI EQUALS PHI IN THE FOLLOWING GROUP

P31
ECONONIC
ECONONIC a
ATTITUDE a
TEAC_EDU et
ACHIEVE ac
GROUTH 0
THETA-EPS
FATH_INC
FATH_INC 2y
MOTH_INC a
ATT_SCOR a
DEGREE 27
MAJOR )]
GRADE 0
GPA ]
63 35
THETA-EPS
GPA
GPA ]
G3 a

ATTITUDE

MOTH_INC

THETA-DELTA-EPS

FATH_INC

FATH_EDU 36

HOTH_INC

TEAC_EDU

(v = =]

ATT_SCOR

v}
Quoaaoa

ATT_SCOR

ACHIEVE

DEGREE

DEGREE

GROBTH



MOTH_EDU a 39 40 a a al4s
YEAR 4 o 43 a 44 45
TRAIN o ©? 48 49 S0 )}

THETA-DELTA-EPS

GPA 63

FATH_EDU o 32
HOTH_EDU a a
YEAR o a
TRAIN 1] a

THETA-DELTA

FATH_EDU MOTH_EDU YEAR TRAIN
FATH_EDU 38
MHOTH_EDU o 41
YEAR o 44 0
TRAIN o 5) a LT

PATH ANALYSIS FOR GROWTH SCORES HMODEL (<)

Parameter Specifications

LANBDA-Y
ECONONMIC ATTITUDE TEAC_EDU ACHIEVE GROMTH
FATH_INC 53 a g g g
HOTH_INC SY4 0 8] g o
ATT_SCOR o 55 o o o
DEGREE o g Sk 1] o
HAJOR o 0 5? o o
GRADE ] 0 0 S8 3]
GPA g o H 59 g
63 o o 1] a kO
LAMBDA-X
PAR_EDU EXPER
FATH_EDU bl o
MOTH_EDU b2 o
YEAR 0] b3
TRAIN o bY
BETA
ECONONIC ATTITUDE TEAC_EDU ACHIEVE GRO®TH
ECONONIC o a a 0 0
ATTITUDE o a o o ()
TEAC_EDU 0 o a o o
ACHIEVE L5 0 0 0 o
GROWTH kb b? =Y. b9 o
GAMHMA
PAR_EDU EXPER
ECONONIC o ¥
ATTITUDE 70 o
TEAC_EDU a 7k
ACHIEVE a a



GROUTH 0 g
PSI

ECONONIC ATTITUDE

ECONONIC 1]
ATTITUDE 0 0
TEAC_EDU g 12
ACHIEVE 73 Kd
GROWTH 0 g
THETA-EPS
FATH_INC MOTH_INC
FATH_INC ?5
MOTH_INC 1] ?b
ATT_SCOR g 7
DEGREE 78 249
HAJOR 0 0
GRADE o 0
GPA 0 o
GS ay 0
THETA-EPS
GPA G3
GPA 0
GS 1] 0

THETA-DELTA-EPS

FATH_INC MOTH_INC

FATH_EDU .19 0
MOTH_EDU o 89
YEAR qe2 0
TRAIN 0 1]

THETA-DELTA-EPS

GPA GS

FATH_EDU 0 87
MOTH_EDU g 0
YEAR 1] b
TRAIN 101 0

FATH_EDU 88
MOTH_EDU 0 9}
YEAR 0 97?
TRAIN 0 10e

TEAC_EDU ACHIEVE GROWTH
1]
0 0
] o 0
ATT_SCOR DEGREE MAJOR
a
0 0]
0 0 a0
0 0 a1
0 0 43
0 45 1]
ATT_SCOR DEGREE MAJOR
0 o a
q0 0 1]
93 1] q4
o 98 99
YEAR TRAIN
o
a 103

PATH ANALYSIS FOR GROWTH SCORES HODEL (1)

Number of Iterations =150

LISREL Estimates (Maximum Likelihood)
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LAMBDA-Y

ECONONIC
FATH_INC 0.5a4
(0.063)
9.379
HOTH_INC 0- 34y
(0-042)
8.124
ATT_SCOR - -
DEGREE - -
HAJOR - -
GRADE - -
GPA - -
Gs - -
LANBDA-X
PAR_EDU
FATH_EDU 0.4903
(0-077)
11.787
MOTH_EDU 0.t30
(0-06Y4)
9.918
YEAR -A
TRAIN 2 -
BETA
ECONONIC
ECONONIC - -
ATTITUDE - -

TEAC_EDU - -

ATTITUDE

0-932
(0-.031
23-943

0-998
(0.038
ék.12l

0-739
(0-04%)
15.957

ATTITUDE

TEAC_EDU

0-?3b
(0.02k)
27-.139

a-083
(0.839)
2-339

TEAC_EDU

ACHIEVE

0-30&
(0-0472)
27.014

0-91&
(a-047>
19.69?

ACHIEVE

GROWTH

0.357
(0-198)
1.5801

GROWTH
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ACHIEVE 0.488
(0.063)
7-719
GROWTH l.602
(1-105)
3-450

GATIHA
PAR_EDU
ECONONIC 3.000
ATTITUDE .43
(0.060)
?.189
TEAC_EDU - -
ACHIEVE - -
GROWTH - -

0-3.3
(0.237)
1.532

0.976
(0.07?%)
13.2048

0-2kt3
(0.3165)
3-518

Covariance fMatrix of ETA and KSI

ECONONIC

ECONORIC 2-000
ATTITUDE 0.459
TEAC_EDY 0.-142
ACHIEVE 0.678
GROKTH 3.833
PAR_EDU 1.o000

EXPER - -

ATTITULE

1.193
oi.20%
0.595
}-331
0.%32
0-1a5s

TEAC_EDU

J3.95¢2
a-a69
4-52?

g-97?&

Covariance Matrix of ETA and KSI

EXPER

PHI EQUALS PHI IN THE FOLLOWING GROUP

PsX

ECONONIC
ECONONMIC 1.000
ATTITUDE = =
TEAC_EDU 0-314e
(0.0&7?)

2.124
ACHIEVE -0.297
(0.095)
-3.342

GROMTH - -

ATTITUDE

1.000

-0-170
(0-.07?)
-2-211

0.371
(0-0a53)
t-963

TEAC_EDU

1.000

0.-3184
(0.171)
3-0?7?

ACHIEVE

1.14k
3-539
0-488

ACHIEVE

1-000

GROMTH

PAR_EDU

?.645
1-84%9
a.-324

1.000

GROWTH

1.000



Squared MHultiple Correlations for Structural Equations
ECONONMIC ATTITUDE TEAC_EDU ACHIEVE GROWTH
0.s500 0.-1ke 0-483 0-15? Q-89

Squared fiultiple Correlations for Reduced Form

ECONONMIC ATTITUDE TEAC_EDU ACHIEVE GROUTH

Reduced Form

PAR_EDU EXPER
ECONONIC 1.000 - -
ATTITUDE 0.432 0.185
(4.-aea’ d-014)
7.189 13.208
TEAC_EDU - - D-97b
(0.07%)
13.208
ACHIEVE 0-488 z A
(0.0637
?.719
GROWTH 1-849 0.32%
(1.185%5) (0-195%)
1-Shi }.bbb
THETA-EPS
FATH_INC MOTH_INC ATT_SCOR DEGREE MAJOR
FATH_INC 0-30s
(0.128)
2.39s
MOTH_INC - - 0.760
(e-07m)
10. 845
ATT_SCOR - - 0.101 - -
(0-043)
2-347
DEGREE 0.09% 0.0.1 - .
«0-049) (0-.03b)
1.4951 L.699
MAJOR - - 0.045 - - - - a.qs8?
(0-04Y%) (0.074)
1.030 12-909
GRADE - - - - - - 0.03s8 - -
(0-02%)
1-440
GPA - - - - -0-026 - - 0.02k
(0.02%) (0.02Y4)

-1-0b2 1.07?5

GRADE

0-223
a-.air?)
12.913
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S -0.221

(0-118)

-1.902
THETA-EPS

GPA

GPA - -
6S - -

Squared Multiple (orrelations for Y - Variables

FATH_INC

Squared Multiple Correlations for Y

MOTH_INC

0.238

THETA-DELTA-EPS

FATH_INC
FATH_EDU -0-020
(0.076)
-0.2b1

MOTH_EDU - -
YEAR 0- 04y
(0-028)

3. 55Y4

TRAIN - -

MOTH_INC

-0.021
(0-031)
-0-L4&1

THETA-DELTA-EPS

FATH_EDU - -

HOTH_EDU - -
YEAR - -

TRAIN - -

THETA-DELTA

FATH_EDU

ATT_SCOR

}-000

ATT_SCOR

0-039
(0-043)
0-902

-0-337¢
(0.053)
-b-356

-0-198

(0.048)
-4.100

DEGREE

- Variables

DESREE

-0-343
(0.031)
-30.957

-0.1k2
(g-036)
-4%.502

-0-10¢2
(0.4a5L)
-1-818
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FATH_EDU

HOTH_EDU

YEAR

TRAIN

a.-1a6
(0-1317)
1-590

g-5190
(0.07?1)
4.258

g.03a
0.027
1.304

0-g?9
(a-ag4d)
1-920

d-45¢2
(0-03%
13-052

Squared tlultiple Correlations for X - Variables

FATH_EDU

HOTH_EDU

d.40e

1.000

TRAIN

0-547

Group Goodness of Fit Statistics

Contribution to Chi-Square =
Percentage Contribution to Chi-Square

Root Hean Square Residual (RHR)
Standardized RUR
6oodness cf Fit Index (GFI) =

PATH ANALYSIS FOR GROWTH ICORES MODEL (1)

Fitted Cecvariance HMatrix

FATH_INC MOTH_INC

FATH_INC 0.999
MOTH_INC 0-405 0.997
ATT_SCOR 0.252 0-248
DEGREE 0-156 0.09
HAJOR 0.a0a? 0-gu9
GRADE 0.32¢ 0-188
GPA 8- 3ktb 8.2
GS a.s5a¢ 0-43y
FATH_EDU 0-51¢2 0-311
HOTH_EDU 0.37) 0.-509
YEAR 0-044 - -
TRAIN - - -0.02)

Fitted Covariance Matrix

GPA GS
GPA 0.99%

GS 0.504 0.97?5%
FATH_EDU 0-.404% 0.408
HOTH_EDU 0.282 0-41i6

YEAR - - 0-11b

TRAIN - - a-a8s6
Fitted Residuals

FATH_INC MOTH_INC

ATT_SCOR

1.03k
0-134
0-016
0-44?
0.u4ae
0-443
0.3bY4
D.293
-0-1k5S
-0.070

FATH_EDU

1.002
0-5b9

ATT_SCOR

c9-4348

= 42.4S§
= 0-.0736
= 0.0737
0-498k
DEGREE HAJOR
1.002
0-116 1.000
0.075 0-00S
0-045 0-031
0-211 0-0as
0-697? -0-081
0-174 -0-042
HOTH_EDU YEAR
0.987
0.038 0.995s
0.079 0.237
DEGREE MAJOR

a-99a

151



FATH_INC 0-001
fOTH_INC a-aaa a-aa3
ATT_SCOR -0-.037 -0.0g2e
DEGREE 0-05s 0-04S
MAJOR 0-04t% a.as?
G6RADE -0.00e -0.036
6PA 0-00s -0.020
G6S 0-.009 0.004%
FATH_EDUY -0.-aa2 0.008
MOTH_EDU g-009 0-012
YEAR 0-11k4 a-07?1
TRAIN 0-118 0.07?3

Fitted Residuals

GPA GS

GPA 0-004
68 a-020 0.02s
FATH_EDU -0-00s 0-.01S
MOTH_EDU 0-03)7? 0-.030
YEAR 0-17¢2 0-111
TRAIN 0-1kE d-136

-0.036
a-059
g.0s8a

-0.034

-0.031

-0.0}4

-0.03¢

-0.00s
0-0919
0.103

FATH_EDU

-0.002
0.009
a-1y3
0-13S

Suamary Statistics for Fitted Residuals

Smallest Fitted Residual = -0-037?
fedian Fitted Residual = 2-013
targast fFitted Residual = a.172
Stemleaf Plot
- 21?tk42lai
- 0194552222100
0111234455556788999222357
210050
41565779
6113
81034799
101023224688
1214586
14i3usa
1bike
Standardized Residuals
FATH_INC NOTH_INC ATT_SCOR
FATH_INC 0-081
HOTH_INC -0.014 0-.251
ATT_SCOR -0.805 -0.781 -1.288
DEGRLEE 1.57% 1-039 1-838
HAJOR 0.844 1.?743 }-461
GRADE -0.059 -0-944 ~3-Lu0
GPA a.2k4 -0-611 -3.353
63 0.433 0-188 -0.-482
FATH_EDU -0.069 0-1849 -0-.8k9
HOTH_EDU 0.252 0-427 -0.189
YEAR 2-436L 1-301 3.128
TRAIN 2.15? 1-Lu4l 3.349§
Standardized Residuals
GPA GS FATH_EDU
GPA 0-43y

-0-002
0-001
0-302
0-11b
0-057
0-.093
0-100
0-01¢2
0.020

MOTH_EDU

0.013
g.118
0-099

DEGREE

~-0.319
0.088
2-239
2.289
1.-345
1-694%
1.83S
1.-0u48
1.520

HOTH_EDU

a-000
0-14Y4
0.134
0-1)2
0.09?
a-094
0.008
0-01e

YEAR

g.aas
0-00s

-0-.311
2-Lu?
2.?734
2-131
1.768
1.7k
0-44?
1.156

0.007
0.006
-0.00)
~-0.0119
a-.aas
0-148
0-1u4s

0.002

0-t8L
0.L193
-0-83%
-0.L&S
0-18L
c-4ak1
2-LS?
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0-538 -0-159 153

FATH_EDU -0-293
MOTH_EDU 1.017 0-950 0-4ke 0-tke
YEAR 3.152 2-533 2.kled 2-571 0-384
TRAIN 3.038 2-792 2-463 2-768 .55k g-224

Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -1-640
fledian Standardized Residual = 0.768
= 3.39%

Largest Standardized Residual
Stemleaf Plot

- l643
- 01998a8765332211100
011122223334 4u4ysSsL7?27289
1100022333556L7?7724488
2112234556LL774889
310124
targest Positive Standardized Residuals
Residual for GRADE and MAJOR c-bLu?

Residual for GPA and HAJOR c-?23y4
Residual for YEAR and ATT_SCOR 3.128
Residual for YEAR and GRADE 2-869
Residual for YEAR and GPA 3.15¢2
Residual for YEAR and FATH_EDU 2-6ic

Residual for TRAIN and ATT_SCOR 3-398
Residual for TRAIN and GRADE c-657?
Residuai for TRAIN and GPA 3.038
Residual for TRAIN and 6S 2-792
Residual for TRAIN and MOTH_EDU c-?L8

PATH ANALYSIS FOR GROWTH SCORES MODEL())
dplot of Standardized Residuals
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Standardized Residuals
PATH ANALYSIS FOR GRO®TH SCORES HODEL (1)
Hodification Indices and Expected Change
flodification Indices for LANBDA-Y

ECONONIC ATTITUDE TEAC_EDU ACHIEVE

FATH_INC - - 0.137 D.000 0-149
MOTH_INRC - - 0-493 0-007 0-.?250
ATT_SCOR 0.-31} -5 0-025 0.3k
DEGREE G-G?7? 0.0149 B 0.001
MAJOK 3-296 2-452 ST &.607
GRADE 0-L58 0.5%82 0.000 &\
GPA 0-658 2-2?5 2.323 -5

6S - - g - A S

Expected Change for LANBDA-Y

ECONONIC ATTITUDE TEAC_EDU ACHIEVE

FATH_INC - - -0-018 .00l 0.03s
HOTH_INC - - -0-08¢e -0.00% -0.049
ATT_SCOR -0.0a42 = = -0.03% -0.236
DEGREE ~-a.0av ~-0.004 = = -0.001
HAJOR a.3ks 0-078 = = 0.158
GRADE -0.01k -0-0tYy 0.001 - -
GPA g.aia 0-135 0.040 - -

GS - - -6 - - - -

Standardized Expected (hange for LAHBDA-Y

ECONONIC ATTITUDE TEAC_EDU ACHIEVE

FATH_INC 'y B ~0-019 0.00l1 0.038
MOTH_INC N -0-0ad -0.qa0s -0.a53
ATT_SCOR ~-0-0&0 - - -0-04? -0.257
DEGREE -0.0140 -0.004 - - -0.001
NAJOR 0-092 0-0as - - a.17?3
GRADE -0.023 -0-0?0 g.oal - -
GPA 0.02& 0-148 0-0s6 - -
[N - - - - - - - -

Modification Indices for LAHBDA-X

PAR_EDU EXPER
FATH_EDU - - 1.150
MOTH_EDU - - 1.0u2

YEAR 0.730 - -

GROWTH



TRAIN 0.240 - -

Expected Change for LAMBDA-X

PAR_EDU EXPER

FATH_EDU - - a.aus
MOTH_EDU - - 0.0k1
YEAR 0-01% - -
TRAIN g-013 - -

Standardized Expected Change for LAMBDA-X

PAR_EDU EXPER

FATH_EDU - - 0.045

MOTH_EDU - - 0.0l
YEAR 4.016 - =
TRAIN g-a13 -

Hodification Indices for BETA

ECONORIC ATTITUDE TEAC_EDU ACHIEVE GROUTH

ECONONIC - - 0-aue 3.010 a-29a 0.336
ATTITUDE 0.311 ~ 4 0-02s 0.316 0.308
TEAC_EDU 0.030 0.00& 0-025 a.037? 0.a20
ACHIEVE - - Y.302 Y.234 - - 5.080

GROWTH - - .y s - - -

Expected Chenge for BETA

ECONONMIC ATTITUDE TEAC_EDU ACHIEVE GROWTH

ECONONIC - - -0.015 0.127? -0.102 a.a21
ATTITUDE -0-04t -5 -0.03k ~-0.253 -0.027?
TEAC_EDU -0- 006 0-00& -0.190 g0.010 ~0.003
ACHIEVE - - 0-535 0.09 - - a-318

GROWTH - - - - - - - - - -

Standardized txpected Change for BETA

ECONONIC ATTITUDE TEAC_EDU ACHIEVE GROWTH

ECONONIC - - -0.010 a.oL4 -0.0k6 g.01a8
ATTITUDE = -0-029 - = -0.024 -0.213 ~-a.aa4
TEAC_EDU ~-0-.003 0.004 -0.097 a.o07? -0.00k
ACHIEVE - - 0-450 0.063 % - 0-10hk

GROWTH -~ - - P - o - -

MNodification Indices for GAMMA

PAR_EDU EXPER

ECONONIC 0-023 2.5kLS
ATTITUDE - - 0-006
TEAC_EDU 0-013 - -

ACHIEVE 0-103 5.235

GROUTH 0-000 0-006

Expected Change for GAMNA

PAR_EDU EXPER
ECONOMIC -8-02¢ 0-1e
ATTITUDE - - a.02a0

TEAC_EDU -0.00% - -
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ACHIEVE -0.125 0-1317
GROWTH 0.o007? 0-01y

Standardized Expected Change for GANHA

PAR_EDU EXPER

ECONONIC -0.01k 0-071

ATTITUDE - - 0.018
TEAC_EDU -0.003 - -
ACHIEVE -0-115% 0.10a8
GROMTH a-goe 0-005

flodification Indices for PHI

PAR_EDU EXPER
PAR_EDY 0.023
EXPER 10.-540 —

Expected Change for PHI

PAR_EDU EXPER
PAR_EDY -0.04Y4
EXPER 0.1abL —

Standardized Expected Change for PHI

PAR_EDU EXPER
PAR_EDU -0-04¥4
EXPER 0.18L & -

Modification Indices for PSI

ECONONIC ATTITUDE TEAC_EDU ACHIEVE GROWTH
ECONONIC 0.023
ATTITUDE 0.311 0.025
TEAC_EDUY - - = = 0.025%
ACHIEVE - - S— 0-193 E—
GROWTH g.0ag0 a-a0as a-ads 0- 004 - -

Expected Change for PSI

ECONONIC ATTITUDE TEAC_EDU ACHIEVE GROWTH
ECoNONIC 0.04%
ATTITUDE -0.046 a-.3aa
TEAC_EDU - - - - -0.3ad
ACHIEVE - - - - 0-018 =
GROWTH 0.005 -0.04%6 -0.034 a.070 YV

Standardized Expected Change for PII

ECONONIC ATTITUDE TEAC_EDUY ACHIEVE GROMTH
ECONONIC a-a022
ATTITUDE -0.029 0-3148
TEAC_EDU - - - - -0.195%
ACHIEVE - - - - 0-012 - -
GROWTH 0.00% -0.015 ~0- 004 0.023 - -

Modification Indices for THETA-EPS

FATH_INC MOTH_INC ATT_SCOR DEGREE HAJOR

GRADE
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FATH_INC - -
MOTH_INC 0-014 - -
ATT_SCOR g-29¢2 - - o0-g7?3
DEGREE - - - - 0.017 g.a032
HAJOR 0-600 - - 0-019 0-924
GRADE 0-140 0.293 - - - -
GPA a.-01y a.007 - - g-02e
63 - - 0-0ao00 0.00s 0.037

flodification Indices for THETA-EPS

GPA G3
GPA 0.-811
[ 0.331 - -

Expected Change for THETA-EPS

FATH_INC MOTH_INC ATT_SCOR DEGREE
FATH_INC - -
MOTH_INC 0.00& — g
ATT_SCOR -0.024 e a.597
DEGREE - - = 0.0e19 0-aso
HAJOR -0.033 - -0.00k -0-19¢2
GRADE 0.007? -d-011 R L S
GPA -0.4803 g-002 == 0-0os
GS - - 0.900 -0-015 -0.089

GPA 63
GPA -0.039
63 0.01¢2 -

Modification Indices for THETA-DELTA-EPS

FATH_INC HOTH_INC ATT_SCOR DEGREE

FATH_EDU - - 0-175% 0.31b 0-363

HOTH_EDU 0-03& o = = 0-919
YEAR - - 0-001 = = 0.-001
TRAIN g.07s8 - - - - - -

GPA [N

FATH_EDU 0-150 - -
HOTH_EDU 0-001 0-000
YEAR 0-395 D-178
TRAIN 0.a33 0-bby

Expected Change for THETA-DELTA-EPS

FATH_INC HOTH_INC ATT_SCOR DEGREE

FATH_EDU - - 0-018 0.039 -0.01y

HOTH_EDU -0.007 - - - - 0.040

YEAR - - -0.04ae2 - - -0.004
TRAIN 0.012 - - - - - -

Expected (hange for THETA-DELTA-EPS

GPA GS

3.47258

a.-72.

0-811
0-330

0.034
-0.011



FATH_EDU 0.008
f1OTH_EDU 0.001
YEAR g.a1c
TRAIN g.oa3

Modification Indices for THETA-DELTA

FATH_EDU

FATH_EDUY - -
MOTH_EDU 0.0s57
YEAR a.&65S
TRAIN 0.0Lé

MOTH_EDU

Expected Change for THETA-DELTA

FATH_EDU
FATH_EDU - -
f1OTH_EDU -0-.017
YEAR 0-013
TRAIN -0-006
PATH

MOTH_EDU

factor Scores Regressions

ETA
FATH_INC
ECONONIC g.593
ATTITUDE 0-394
TEAC_EDU -0.608
ACHIEVE g.-010
G6ROMTH 0-7uy
ETA
GPA
ECONONIC -0-197
ATTITUDE 0-13y4
TEAC_EDU 0-183
ACHIEVE 1.08L
GROMTH -0.23¢2
KST
FATH_INC
PAR_EDU 0-0ac
EXPER D-1S0
KSI
GPA
PAR_EDU -0.a74
EXPER 0.03a8

MOTH_INC

ANALYSIS FOR GROWTH SCORES NMODEL (1)

ATT_SCOR

PATH ANALYSIS FOR GROUTH SCORES MODEL (D)

"Within Group Standardized Solution

LAMBDA-Y

DEGREE
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ECONONIC ATTITUDE
FATH_INC g0.433 - =
HOTH_INC 0.4a87 - -
ATT_SCOR - - 1.018
DEGREE - - - -
HAJOR - - - -
GRADE - - - -
GPA - - - -
[N - - - =
LANBDA-X
PAR_EDU EXPER
FATH_EDU a-903 - -
NOTH_EDU 0.630 - -
YEAR - - 0-998
TRAIN - - a-739
BETA
ECONONIC ATTITUDE
ECONONMIC - - 4=
ATTITUDE - - i
TEAC_EDU - - s
ACHIEVE 0-633 & —
GROWTH 0.819 0.143
GANNA
PAR_EDU EXPER
ECONONIC 0-707? - =
ATTITUDE 0-396 - 4
TEAC_EDU - - 0-698
ACHIEVE - - - -
GROWTH - - - =

Correlation Matrix of ETA and KSI

ECONONIC

ECONONIC 1.000
ATTITUDE a.297
TEAC_EDU 0.072
ACHIEVE 0-440
GROBTH 0-904
PAR_EDU a.zaz
EXPER - -

ATTITUDE

1-000
0-13¢
0-.500
0-441
0-396
0-170

Correlation Matrix of ETA and KSI

EXPER
EXPER 1.000
P31

ECONONIC

ECONONMIC a.saa
ATTITUDE - -

TEAC_£DU g-07e

ACHIEVE -0-.1493

ATTITUDE

TEAC_EDU ACHIEVE
1-001 - -
0-116 -

- - 0-.878
- - 0-998

TEAC_EDU ACHIEVE
a-243 - =
0.333 0.073

TEAC_EDU ACHIEVE
1.000
0.04S 1.000
0.214 g-511

0 ¥ 0-448
0-L98 - -

TEAC_EDU  ACHIEVE
g.512

- - g.a43

GROMTH

GROWTH

GROWTH

1.000
0-b6bL9
0-117

GROWTH
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GROWTH - - - - - - - -

Regression Matrix ETA on KSI (Standardized)

PAR_EDU EXPER

ECONONIC a.720? - -
ATTITUDE 0.39% 0-1720
TEAC_EDU - - 0-6194
ACHIEVE g-448 - -
GROWTH 0-664 a-11?

PATH ANALYSIS FOR GROMTH SCORES NODEL (1)
Total and Indirect Effects

Total Effects of KSI on ETA

ECONONIC

ATTITUDE

TEAC_fEDU

ACHIEVE

GROWTH

Indirect Effects of KSI on ETA

ECONOMIC

ATTITUDE

TEAC_EDU

ACHIEVE

GROKTH

Total Effects of ETA on ETA

ECONOMIC

ATTITUDE

PAR_EDY

0-448
(0.063)
?2.211

k. 849
(1-145)
1. 560

PAR_EDU

0.488
(0-.0L3)
?.739

1.849
(1-185)
1.560

ECONOMIC

0-.385
(0.02%)
13.20a

0.9?6
(0-874)
13.208

a.324
(0-195)
1.6bb

EXPER

a-18s
(0.014)
13.208

0.324
(0-3195%)
1.666

ATTITUDE

0-131

GROWTH
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TEAC_EDU - -
ACHIEVE 0.488
(0.063)

?-?711
GROWTH 1-b92
(1-103)

1-53y

0-363
(0.237)
1.532

ftargest Eigenvalue of BxB’

g.332
(0-198)
1.kAc

Indirect Effects of ETA on ETA

ATTITUDE

ECONONIC
ECONONIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE - -
GROWTH a.gga
(g.0aa)
2-1e23

Total Effects of ETA on Y

ECONONIC
FATH_INC 0-589
(0-.0L3)
9.3
MOTH_INC 0-34y
0-0%2)
4.124
ATT_SCOR - -
DEGREE - -
MAJOR - -
GRADE 0.393
(0-053)
7.3k2
GPA 0-447
(a.asv)
?.53S5
GS 0..0OY
(0-065)

9-245

TEAC_EDU

§.069
(0.045)
X.532

ATTITUDE TEAC_EDU
a.4d3¢2 g.177?
(0-037 (0-007?)
23.943 23.943
— 0-71b
(0-026)

27?2.139

- - 0-063
@-a03v

2-339

0-130 0-119
(0-.04%) (4.830)
2.945 3-.914

a-184
0.171)
1.07?7

(Stability Index) 1is

ACHIEVE

ACHIEVE

0-&06
(a.au?)
17.03y

a-916
(0-047?)
19.697

0.0k
(0.07?1)
0.92&

3.02e

GROWTH

GROUTH

0-357
(0-.198)
1.4801
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Indirect Effects of ETA on Y

ECONOMIC  ATTITUDE TEAC_EDU ACHIEVE GROMTH
FATH_INC - - - - - - - - - -
MOTH_INC - - - - - - - - - -
ATT_SCOR - - - - 0-377 - - - -
(0.00?)
23.943
DEGREE - - - - - - - - - -
HAJOR - - - - A - - - -
GRADE 0.393 - 1)1 b - - -
(0.053)
7-3b2
6PA 0-447 o -£ — - -
(0.059)
2.53§
s 0-604 0-130 0.119 0-0bb - -
(0.0LS) (0-044) (0-030) (0-0?1)
9.285 2-945 3.914 0-92%

Total Effects of KSI on Y

PAR_EDU EXPER
FATH_INC 0.-5a9 = =
(0-0&3)
9.37?9
HOTH_INC 0. 34y - -
(0-.042)
&8-124
ATT_SCOR G-403 0-1723
(0-050) (0-015%)
&.0u40 11.57?7?
DEGREE - - 0-699
(0.047?7)
I%.920
HAJOR - - 0-081
(0-038)
2-1kbl
GRADE 0-393 -~
(0-0as53)
?.3k2
GPA 0.44? - -
0-0587)
?.53S
GX 0-&k0 0-11k

(0-0&63) , <(0-031L)
10.453 3.7247



PATH ANALYSIS FOR GROWTH SCORES MODEL(L)

Standardized Total and Indirect Effects

Standardized Total Effects of KSI on ETA

ECONONIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROUWTH

PAR_EDU

Standardized Indirect Effects of KSI on ETA

ECONOMIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROMTH

PAR_EDUY

0-448
0-6LbL1

EXPER

0-117

Standardized Total Effects of ETA on ETA

ECONONIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROWTH

ECONONMIC

0-633
0-.8L5

ATTITUDE

0-.143

TEAC_EDU

0-243

0.ikL48

ACHIEVE

Standardized Indirect Effects of ETA on ETA

ECONOMIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROWTH

FATH_INC
MOTH_INC
ATT_SCOR
DEGREE
MAJOR
GRADE
GPA

6S

FATH_INC
MOTH_INC
ATT_SCOR
DEGREE
HAJOR
GRADE

ECONOMIC

0-04k

ATTITUDE

TEAC_EDU

Standardized Total Effects of ETA

ECONONIC

Standardized

ECONONMIC

ATTITUDE

0-14e

TEAC_EDU

0.1tk

ACHIEVE

on Y

ACHIEVE

0-a7a
0-994
g.a?22

Indirect Effects of ETA on Y

ATTITUDE

TEAC_EDU

ACHIEVE

GRCHTH

GROWTH

GROWTH
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GPA a.t3e
63 g-as54

a-14e

a-1kh

a-agz2

Standardized Total Effects of KSI on Y

PAR_EDU EXPER
FATH_INC 0.589 - -
MOTH_INC 0. 344 - -
ATT_SCOR 0-403 g-1723
DEGREE - - 0-691
fIAJOR - - 0.083
GRADE g.393 - -
GPA a.-u44? - -
GS 0.-660 0-116

PATH ANALYSIS FOR GROWTH SCORES HMODEL (2)

Number of Iterations =150

LISREL Estimates (fMtaximum Likelihood)

LANBDA-Y
ECONONIC  ATTITUDE
FATH_INC 0.585 - £
(0.063)
9.278
MOTH_INC 0.356 - -
(0-0%4)
5.073
ATT_SCOR - - 0.938
(0.039)
23.771
DEGREE - - - -
HAJOR - - .
GRADE - » n-
GPA - - -
6s - - - -
LAMBDA-X
PAR_EDU EXPER
FATH_EDU D.23kL - -
(0.07h)

TEAC_EDU

a.z03
(0.026}
2b - b2b

a.ae?
(0.038)
c2-0us

ACHIEVE

0.a12
(0-04?)
17.338

a.925s
(0-04B)
2. 121

GROWTH

0.33y
(a-22%)
1-481



MOTH_EDU g-632
(0.06Y)
9-854
YEAR - -
TRAIN - -
BETA
ECONONIC
ECONONIC - -
ATTITUDE - =
TEAC_EDU - -
ACHIEVE 0.479
(0-063)
?.6546
GROWTH 1-706
(1.3?9)
1.238
GANNMA
PAR_EDU
ECONONIC 1.000
ATTITUDE g-421
(0.057)
?.087
TEAC_EDU - -
ACHIEVE - 7
GROWTH - =

0.960
(0.036)
2t . 960

g.719
(Q-047)
15.350

ATTITUDE

G-.396
(0-293)
1.353

0-996
(0-07%)
13.187

TEAC_EDU

0.5a8
(0-4%724)
1.242

Covariance Matrix of ETA and KSI

ECONONIC

ECONONIC 2.000

ATTITUDE 0.421
TEAC_EDU - -

ACHIEVE 0.645
GROWTH 3.669

PAR_EDU 1.000
EXPER - -

ATTITUDE

1.185
a.2a9
0.541
1. 386
0-421
g.189

TEAC_EDU

1-991

1.254

0-99¢:

Cavariance Matrix of ETA and KSI

EXPER

ACHIEVE

0-339
(0-164)
0.752

ACHIEVE

1-159
1-475
0-429

GROWTH

GROWTH

a.752
1-940
0.&61
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EXPER 1-000

PHI
Note: This satrix is diagonal.
PAR_EDU EXPER
1-000 1-000
PSI
ECONONMIC ATTITUDE TEAC_EDU ACHIEVE GROMTH
ECONONIC 1.000
ATTITUDE - - 1-000
TEAC_EDU - - -0-169 1.000
(0-078)
-2.3758
ACHIEVE -0-313 a-339 F 3 1.000
(0-993) (0.048)
-3.358 ?-02)
GROWTH - - - - S Sk 1.000

Squared Nultiple Correlations for Structural Equations

ECGNONIC ATTITUDE TEAC_EDU ACHIEVE GROBTH

0.-500 a-1s5k 0-498 0-137 .88k

Squared Multiple Correlations for Reduced Foram
ECONONMIC ATTITUDE TEAC_EDU ACHIEVE GROWTH

a.500 0-1a0 0-4498 0-198 .4a0

Reduced Form

PAR_EDU EXPER
ECONONIC 1.0a0 - -
ATTITUDE 0-421 a-1a9
(0-060) (a-01%)
2.007 13.478
TEAC_EDU T\, 0-99&
(0.0°?4)
13.478
ACHIEVE g.47?1 - -
(0-0&3)
?.57°¢
GROMTH 1.940 0-bk1
(1.183) (a.203)
L.L40O 3.253

THETA-EPX



FATH_INC
FATH_INC 0.315
1.128)
2-456

MOTH_INC - -
ATT_SCOR - -
DEGREE 0-132
(0.043)
3.04?

HAJOR - -
GRADE - -
GPA - -
6S -0-.214
0.119)
-1.802

THETA-EPS
GPA

GPA - -

6s - -

HOTH_INC

ATT_SCOR

0-751
a-agza)
10-425

o-300
(0-043)
2.31?

0.0L8

(g-ge3’l)
cZ-909

DEGREE

-0-112
{0.081)
-%-3?5

Squared Multiple Correlations for Y -~ Variables

FATH_INC

f1IOTH_INC

THETA-DELTA-EPS

FATH_INC
FATH_EDU ~-g.aav
(0.076)
-0.093
MOTH_EDU - -

MOTH_INC

a.292
Q-.gsa
S-b4?

ATT_SCOR

ATT_SCOR

a.ass
(0-943)
3. 2hb

DEGREE

Y - variables

DEGREE

GRADHG7

fHAJOR
a.99e
(0-07?7?)
12-926
0.0%% 0.222
(0-044) a-01?)
2.039 12.9a03
0.108 - -
(0-04%)
2-481
MAJOR GRADE
0-a1e a.7??s
MAJOR GRADE



YEAR g0-033
(a.a29)
3.057

TRAIN - -

THETA-DELTA-EPS

GPA
FATH_EDU - -
HOTH_EDU - -
YEAR - -
TRAIN a-0e648
(0.02%)
c-831

THETA-DELTA

FATH_EDU
FATH_EDU 0.234
(0-115)
1.a8722
NOTH_EDU - =
YEAR - =
TRAIN - -

Squared MNultiple Correlations for X - Variables

FATH_EDU

Minimum Fit Function Chi-Square

~0.071
(0.0371
-1.748

MOTH_EDU

a-58s8
0.072)
8.125

0-049
a.a2?)
.78

0.-107?
(0.040)
2-L87?

HOTH_EDU

Global Goodness of Fit Statistics

-0-.223
(aQ.a3s)
-5.8019

-0.343
(a.032)
-10.672

a.492
(0.03&k)
13.647

TRAIN

Degrees of freedom = S3

= 69-.337 (P

Normal Theory Weighted lLeast Squares Chi-Square

Estimated Non-centrality Parameter (NCP)

980 Percent Confidence Interval for N(CP =

Minimum Fit Function Value =

-0-154
(0-03k)
~4.40y

-0.109
(0-.05%)
-1-97

= 0-0&54)
L8-828 (P
= 15-828
Q-0 3 4).36L)

a.1ayu

Population Discrepancy Function Value (FO) = 0.0238

168
a.ais
(0.037?)
1.049¢

0-05%

(0.033)
1.5?¢

a.a7?08)



90 Percent Confidence Interval for FO = (0-0 3 0-0621) 169

Root MNean Square Errar of Approximation (RNSEA) = 0.0299
90 Percent (onfidence Interval for RHSEA = (0-0 > 0-048%)
P-value for Test of (Close Fit (RNMNSEA < 0.05) = 0.99?

Expected Cross-Validation Index (ECVI) = 0-413
90 Percent Confidence Interval for ECVI = (0.389 > 0-451)
ECVI for Saturated MNodel = 0.234
ECVI for Independence Nodel = b-?L2

Chi-Square for Independence tlodel with 132 Degrees of Freedom = 4479.375%
Independence AIC = 4527.37§
Model AIC = 2?74.428
Saturated AIC = 312.000
Independence CAIC = 4559.478
flodel CAIC = 841.770
Saturated CAIC = 1170-6b61

Normed Fit Index (NFI) = 0.98S
Non-Normed Fit Index (NNFI) = 0-99)
Parsimony Normed Fit Index (PNFI) = 0-39%
Comparative Fit Index (CFI) 0-99%
Incremental Fit Index (IFI) 0-996
Relative Fit Index (RFI) = 0-9&L1

Critical N (CN) = ?,7.917

Group Goodness of Fit Statistics

Contribution to Chi-Square = 39-900
Percentage (ontribution to Chi-Square = §7.54§

Root flean Square Residual (RHiR) = 0.0bLA&L
Standardized RMR = 0-0700
Goodness of Fit Index (GFI) = 0-.9480
PATH ANALYSIS FOR GROMTH SCORES #HODEL (2)

Fitted Covariance Hatrix

FATH_INC HOTH_INC ATT_SCOR DEGREE MAJOR GRADE
FATH_INC 1.000
HOTH_INC 0-41b 1.004
ATT_SCOR 0-231 0.241 3.043
DEGREE g0-13¢2 0-0.4 0-138 0-985
HAJOR A == 0-015 0-108 1.004
GRADE 0.306 0.18L 0-412 Iy 0-094 g.-98%
GPA 0.349 0.21e 0.464 - - 0.108 0-8720
GS 0.502 0-435 0-434 0-1a3 0.a32 0-399
FATH_EDU 0-.5k1 0.31S 0-350 Q7 AN 0. 34y
HOTH_EDU g0.370 0-517 0-305 - 3\ B 0.246
YEAR 0-031 - - -0.053 0-673 -0.aas a-alis
TRAIN - - - - 0-128 0-1bl ~-0.05y4 0-051

GPA 63 FATH_EDU MOTH_EDU YEAR TRAIN
GPA g.d9:2
GS g.45% g.9?4
FATH_EDU a.3492 a.3aa a-9919
NOTH_EDU g-c2a0 a.4a9 0-560 g-9as8
YEAR - - g-x4k - - a-o49q 0-92e

TRAIN 0-06t8 g-1x59 - - 0-107 0-691 1.009
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Fitted Residuals

FATH_INC HOTH_INC ATT_SCOR DEGREE fAJOR GRADE
FATH_INC 0.-000
HOTH_INC -0.01} -0-004%
ATT_SCOR -0.01% -0-.015 -0.043
DEGREE g.o079 g-a73 0.0ass a-4a1s
HAJOR g-.as53 0-106 0-081 0-009 -0-.00y4
GRADE a-aiy -0-.034 g-00l 0-17?7 0.05% 0.0}y
GPA a-gae -0-.018 -0-018 0-1b) 0-057 0.0le
63 0.021 0-009 -0-.0ee2 0-0495 0.0 0.-026
FATH_EDU -0-001 0-004 -0-018 g-a193 a.097 -0.008
MOTH_EDU g-a10 0-0ou -0-0%7 0-100 0-094 g.aaz
YEAR 0-127? 0-a7?3 -0-013 a-a3. a.0le 0-173
TRAIN 0-118 g-ase -0-095 0-.033 g-0cy 0-094

GPA GS FATH_EDU HOTH_EDU YEAR TRAIN
GPA 0-aos
GS g-a3e 0.02.
FATH_EDU a.aa? 0.019 0-001
MHOTH_EDU 0-0119 0.01¢2 0-.018 0-03e
YEAR g0-172 a.09¢2 0.3143 0-107 ag-07s
TRAIN 0.0198 0.-0us 0-135 0.071 0.051 -0-001

Susmary Statistics for Fitted Residuals

Smallest Fitted Residual = -0-095
Median Fitted Residual = 0.02x
Largest Fitted Residual = g-17?

Stemleaf Plot

- 019

- 014322222211311100000000
0§2331311111111k22222233334
01555556L7778889999
110000011234y
116778

Standardized Residuals

FATH_INC HOTH_INC ATT_SCOR DEGREE HAJOR GRADE
FATH_INC g-ae3
HOTH_INC -0-599 -0.296
ATT_SCOR -0-.348 -0.501 -1.431
DEGREE 2-3w? 1-476 1.817 L-594
MAJOR 0-965 1-9¢% 1-459 0- 5482 -3-154
GRADE g-u452 -0-90¢ 0-041 3.27?7? 1-4858 1-611
GPA 1-028 ~0- 564 -0.7k1 2-97¢2 3.694 1.1483
GsS a-99% B-448 -0-758 2-424 1.863 a.q28
FATH_EDU -0-041 0.a97? -0-483 1-711 1.768 -0-.295
HOTH_EDU g-273 0.136 -0.k50 3-450 1.7a2 g.e56
YEAR 2-8919 3.34? -0.337 3-436 1.058 3. 489
TRAIN 2-1u4 0.943 -1-713 2-b55 }-922 2.333

GPA GS FATH_EDU HOTH_EDU YEAR TRAIN



FATH_EDU 0-431 0.685 0-098 171

NOTH_EDU 1-181 0-3bY4 0-13k 0.-603
YEAR 3.28¢2 2-?19 2-?119 2-40% 3.?67
TRAIN 1.98¢2 1.227 2-454 1.469 3.42% -a-1s1

Summary Statistics for Standardized Residuals

Smallest Standardized Residual = ~-k-718
Median Standardized Residual = 1-114
Largest Standardized Residual = 3.825

Stemleaf Plot

- ki?yed
- 0149886566553333000
01131333444566727999
1100012222355LL777888899919
21031345772799
310334588
Largest Positive Standardized Residuals
Residual for GRADE and DEGREE 3.2?%?

Residual for GPA and DEGREE 2-9?2
Residual for 63 and DEGREE 2-929
Residual for YEAR and FATH_INC 2-8199
Residual for YEAR and DEGREE 3.436
Residual for YEAR and GRADE 3.489
Residual for YEAR and &PA 3.-282
Residual for YEAR and GS 2-?39
Residual for YEAR and FATH_EDu 2-211
Residual for YEAR and YEAR 3.?7
Residual for TRAIN and DEGREL 2-655%
Residual for TRAIN and YEAR 3.825

PATH ANALYSIS FOR GROWTH SCORES MODEL(2)

@plot of Standardized Residuals
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Standardized Residuals

PATH ANALYSIS FOR GROMTH SCORES MODEL (2)
flodification Indices and Expected Change

Modification Indices for LAMBDA-Y

ECONONMIC ATTITUDE TEAC_EDU
FATH_INC - - 0.011 0-153
MGTH_INC - - 0-182 0-368
ATT_SCOR 9.088 & - 11-%3%
DEGREE 0-1%7 g-036 s
HMAJOR 3.789 1.931 <
GRADE g.630 g.393 1.757
GPA 0-&30 a.061 a.acy

GS - - oFF 1

Expected Change for LAHBDA-Y

ECONONIC ATTITUDE TEAC_EDU
FATH_INC - - -0.005 0-023
HMOTH_INC - - -0.053 0.02?
ATT_SCOR -0.ae3 = = -0.221
DEGREE -0-010 -0-a1} ==
MAJOR g.aze 0.069 2 =
GRADE -0-016 0.017? g-ae3
GPA 0.018 -0-007 0-003
GS - - 03 - -

ACHIEVE

Standardized Expected Change for LAHBDA-Y

ECONONMIC ATTITUDE TEAC_EDU
FATH_INC v il -0.0as g.a33
MOTH_INC N - -0.058 a.a38
ATT_SCOR -0.032 - - -0.3312
DEGREE -0.01% -0-01} - -
HAJOR 0-1ae a-o7?s - -
GRADE -0.0e¢2 0-018 g-033
GPA 0.0aes -0.008 0.00y4
G - - - - - -

ftlodification Indices for LAMBDA-X

PAR_EDU EXPER

FATH_EDU - - 2-399
MOTH_EDU - - 0-378

ACHIEVE

GROWTH

172



YEAR 1.718
TRAIN 0.00Y4

Expected Change for LANBDA-X

PAR_EDU
FATH_EDU - -
MOTH_EDU - -

YEAR 0-026
TRAIN -0-002

Standardized Expected Change for LANBDA-X

PAR_EDU

FATH_EDU - -

MOTH_EDU - -
YEAR 0-026
TRAIN -0-002

EXPER

Modification Indices for BETA

ECONONMIC
ECONONMIC - -
ATTITUDE 0-088
TEAC_EDU 0-0u4Yy
ACRIEVE - -
GROMTH - -

ATTITUDE

Expected Change for BETA

ECONOMIC

ECONONIC - -
ATTITUDE -0-024%
TEAC_EDU -0.04as8
ACHIEVE - -
GROMTH - -

ATTITUDE

TEAC_EDU

TEAC_EDU

ACHIEVE

ACHIEVE
-0.0463
a-sa?
0.011

Standardized Expected Change for BETA

ECONOMIC
ECONOMIC - -
ATTITUDE -0.016
TEAC_EDU -0-004
ACHIEVE At
GROWTH oy

PAR_EDU

ECONOMIC a-a1is
ATTITUDE - -
TEAC_EDU g.ag?
ACHIEVE - -
GROWTH 0-27¢2

ATTITUDE

Expected Change for GANNA

PAR_EDU

ECONONMIC
ATTITUDE - =

EXPER

TEAC_EDU

GAMMA

ACHIEVE

GROWTH
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TEAC_EDU -0-.013 - -
ACHIEVE - - a-157
GROMTH -0-230 -1-150

Standardized Expected Change for GANMA

ECONONIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROUWTH

PAR_EDU EXPER
-0-034% 0.340
- - -0-.223
-0-001 - -
- - 0-346
-0-078 -0-389

flodification Indices for PHI

PAR_EDU
EXPER

PAR_EDU
EXPER

PAR_EDU EXPER

0-.01a
30-L63 =

Expected Change for PHI

PAR_EDU EXPER

Standardized Expected Change for PHI

PAR_EDU
EXPER

ECONONMIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROWTH

ECONONIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROWTH

ECONONIC
ATTITUDE
TEAC_EDU
ACHIEVE
GROMTH

PAR_EDU EXPER

flodification Indices for PSI

ECONONMIC ATTITUDE TEAC_EDU ACHIEVE
a.aia
0.053 11-4%36
a-31% - - 31-437
~ - - - 0.229 - -
0-26& 0-3a0 0.621 0-206
Expected Change for P3I
ECONONIC ATTITUDE TEAC_EDU ACHIEVE
g.039
-0-02u4 2-479
g-.as0 - - -2.429
- - - 0-02s - =
0-214 0-749 1-250 0-943
Standardized Expected Change for PSI
ECONOMIC ATTITUDE TEAC_EDU ACHIEVE
0.0¢20
-0.01% 2-092
0-030 - - ~13.245%
- - - - 0-036 - -
0-0S8% 0.233 g.2919 0.29%

Modification Indices for THETA-EPS

GROWTH

GROWTH

GROWTH
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FATH_INC MOTH_INC ATT_SCOR DEGREE
FATH_INC - -
HOTH_INC 0-131 - -
ATT_SCOR 0.1Lb - - 9.42S
DEGREE - - - - 3.238 10.810
HAJOR a.32? 1.390 0.184 a.??2
GRADE 0-011 g-47?2 0.3?4 1.7?5
GPA 0.04} 0.009 0-379 0-528
G - - 0.274 0-3a0 - -

Modification Indices for THETA-EPS

GPA GS
GPA 0-087?
G3 0.080 - 3

Expected Change for THETA-EPI

FATH_INC MOTH_INC ATT_SCOR DEGREE
FATH_INC - -
HOTH_INC -0-018 —
ATT_SCOR ~-0-019 > = 1- 960
DEGREE - - > i -0-7s0 -1.2¢2hb
HAJOR -0.02s 0.0se g-02: -0-13)
GRADE 0.00c -0.014 0-013 0-.3933
GPA 0.cou4 0.0a2 -0-B15 ~0.01k
GS - - g-0éa a.23s %

Expected Change for THETA-EPS

GPA GS
GPA -0.012
GS 0-.08h - -

Hodification Indices for THETA-DELTA-EPS

FATH_INC MOTH_INC ATT_SCOR DEGREE

FATH_EDU - - a-303 0-004 0.LS6

MOTH_EDU g0.000 — - = = 0.-te2

YEAR - - a.007 - - 32-939
TRAIN g0.412 g.gea 1k-2uc - -

Nodification Indices for THETA-DELTA-EPS

GPA GS
FATH_EDU 0.122 - -
MOTH_EDU 0.02% 0.227
YEAR 3.280 -
TRAIN - - a-553

Expected (hange for THETA-DELTA-EPS

FATH_INC MOTH_INC ATT_SCOR DEGREE

FATH_EDU - - 0-02u4 0.004 -0.039
HOTH_EDU 0.0a1 - - - = g.032

YEAR - - g.aa3 - - g-432
TRAIN 0.028 0.0as -0. k2 - -

Expected Change for THETA-DELTA-EPS

0.453

0-0&&
0.0?1

a.01a
-0.00s



FATH_EDU o-aav

HOTH_EDU 0.ao3

YEAR o.as?
TRAIN - -

Hodification Indices for THETA-DELTA

FATH_EDU

FATH_EDU - -
MOTH_EDU 0-.001
YEAR a.579
TRAIN 0-234

-0-.02e

~-0-146

NMOTH_EDU

YEAR

TRAIN

12.015
12.02?

Expected Change for THETA-DELTA

FATH_EDU
FATH_EDU - -
MOTH_EDU 0-.00¢2
YEAR 0-013
TRAIN g.01e
flax. Mod- Index is

PATH

HOTH_EDU

32-03 for Element ( Y4,

ANALYSIS FOR GROYTH SCORES

Factor Scoras Regressions

ETA
FATH_INC
ECONONIC 0.k195
ATTITUDE 0-411
TEAC_EDU -0-3¢25
ACHIEVE 0-034%
GROWTH 0-L&8
ETA
GPA
ECONONIC -0.091
ATTITUDE g.040
TEAC_EDU -0-334%
ACHIEVE 3-112
GROWTH -0.202
KSI
FATH_INC
PAR_EDU 0-081
EXPER a-0a6
KII
GPA
PAR_EDU -0-024
EXPER -0.070

PATH ANALYSIS FOR GROWUTH SCORES

MOTH_INC

0.06?7
-0.080
-0-144
-0.005
-0-120

HODEL (2)

ATT_SCOR

HODEL (&)

J) of THETA-DELTA in Group ¢&

PEGREE

176



¥ithin Group Standardized Solution

LAMBDA-Y
ECONONIC
FATH_INC 0-828
HOTH_INC 0-.503
ATT_SCOR - -
DEGREE - -
HAJOR - -
GRADE - -
GPA - -
G3 - -
LANBDA-X
PAR_EDU
FATH_EDU 0.88b
MOTH_EDU 0-k32
YEAR - -
TRAIN - -
BETA
ECONONMIC
ECONONIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE a-k6e9d
GROWTH 0-81b
GANMMA
PAR_EDU
ECONONIC 0-707
ATTITUDE a-3a87
TEAC_EDU - -
ACHIEVE - -
GROWTH - -

ATTITUDE

TEAC_EDU

TEAC_EDU

Correlation flatrix of ETA and KSI

ECONOMIC

ECONONIC 1-000
ATTITUDE 0.2?%4
TEAC_EDU - -

ACHIEVE g.4ye3
GROUWTH 0.8727
PAR_EDU 0.707
EXPER - -

EXPER

EXPER v_—;_aaa
PSI

ECONOMIC

ECONOHIC v—_a~;aa

ATTITUDE

-0ag
-136
-4kl
-434d
-387
YL

aaAaoQQQe

ATTITUDE

TEAC_EDU

of ETA and KSI

TEAC_EDU

ACHIEVE

ACHIEVE

ACHIEVE

1-000
0-443
0-445

ACHIEVE

GROMWTH

GROWTH

GROWTH

1.000
0.654
a-223

GROWTH

PAR_EDU

l.000



ATTITUDE - - 0.84Y4
TEAC_EDU - = -0-110 0-50e2
ACHIEVE -0-20% 0.289 - - 0-8k3
GROWTH - - - - - - - - g-114

Regression MNatrix ETA on KSI (Standardized)

PAR_EDU EXPER

ECONONIC a.707 - -
ATTITUDE 0.3a7 0-174%
TEAC_EDU - - 0.70hb
ACHIEVE 0-445 - -
GROMTH 0-65k 0-223

PATH ANALYSIS FOR GROWTH SCORES HMODEL (2)
Total and Indirect Effects

Total Effects of KSI on ETA

PAR_EDU EXPER
ECONONIC 1.008 —of=
ATTITUDE 0-421 0.189
(0.0LD) (0-01%)
?.007 13.47&
TEAC_EDU - - 0.99k
{0-0?7%)
13-478
ACHIEVE 0-479 -5
(0-0L3)
?-57?7
GROUTH 1-940 9.6LY
{1-183) (0.203)
1-640 3.251

Indirect Effects of KSI on ETA

PAR_EDU EXPER
ECONOMIC - - 07
ATTITUDE ~ 0.189
(0-014)
13.478
TEAC_EDU 7 3 &
ACHIEVE 0-.479 - -
(0-0k3)
7.7
GROWTH 1-940 0.kb1
(1-.1483) (0-203)
1-b40 3.251

Total Effects of ETA on ETA

ECONOMIC ATTITUDE TEAC_EDU ACHIEVE GROWTH
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ECONONMIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE 0-479
(0-063)
?.5??
GROUTH 1.-?273
(1.103)
1-607

Largest Eigenvalue of HBxB8*

0-39%
@.23?)
1.671

0-6hY
(0-198)
3-358

Indirect Effects of ETA on ETA

ECONONMIC
ECONONMIC - -
ATTITUDE - -
TEAC_EDU - -
ACHIEVE - -
GROMTH 0-dbb
Q.67
a.438

Total Effects

ECONONIC
FATH_INC a. 585
(0-063)
9.323
MOTH_INC a- 35k
(g-.au)
4.3493
ATT_SCOR - -
DEGREE - -
fAJOR -
GRADE 0- 389
(0-05Y)
?.25¢2
GPA g-443
(0-060)
?-41%

GS 0-591

ATTITUDE

of ETA on Y

ATTITUDE

0-93&
(a.031}
24.110

0-132

TEAC_EDU

g9-075
{3-0455
1.671

TEAC_EDU

0.178
a.gao?)
c4-110

g.7o3
(0-026)
ch.hL48

a.az?

(0-037)
1.96S

g.221

0-139
@a-1?m
0-811

(Stability Index) is

ACHIEVE

ACHIEVE

0.a1e
Q-04?)
1?2.1348

a.4925
0.04?)
19. 884

0-04t

3.633

GROWTH

GROWTH

a-334
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@.a033) (3.043) a.g?7)
18.184 3-104 £-863
Indirect Effects of ETA on Y

ECONONMIC ATTITUDE TEAC_EDU

——— o ———— ——— e - ———— o

FATH_INC - - - - - -
HOTH_INC - - - - - -
ATT_SCOR - - - - 0-178
(0-007?)
24-110
DEGREE - - - - £y
HAJOR - - >~ -
GRADE 0.389 - -
(0-854)
7.252
GPA 0-443 E 4 L\
(0-060)
7-41b
6s g.591 0-132 0.221
(0-933) «d-043) (0-077)
18.184 3.104 2.853

Total Effects of KSYI on Y

PAR_EDU EXPER
FATH_INC 0.585 - =
(Q-063)
9.323
HOTH_INC G.356 =
(0.042)
8-393
ATT_SCOR 0-39S§ 0-17?7?
(a-asi) (0-.015)
7.811 13.778
DEGREE oy g.7a0
(0.04%)
15.214
MAJOR -F 0.0?7
(0-038)
2-0ae
GRADE a.389 -~
a-asu4)
?.25¢
GPA a-443 - -
(0.00)
7-43k
G3 0-k47? g.22a

(2-029) (0-079)

(0.063)
0.731

ACHIEVE

0-04b
(g-db3l)
0.732

(0.198)
1.683

GRO¥TH
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22-.07?s 2-803

PATH ANALYSIS FOR GROWTH SCORES HMODEL(2)
Standardized Total and Indirect Effects

Standardized Total Effects of KSI on ETA

PAR_EDU EXPER

ECONONIC a.za? - -
ATTITUDE 0.387 0-174
TEAC_EDU - - 0-706
ACHIEVE 0-445 - -
GROUWTH 0.656 g-223

Standardized Indirect Effects of KSI on ETA

PAR_EDU EXPER
ECONOHIC - - o
ATTITUDE - - 0.1?%
TEAC_ETU - - =
ACHIEVE 0-445 o 3
GROMTH 0-.656 0-223

Standardized Total Effects of ETA on ETA

ECONONIC ATTITUDE TEAC_EDU ACHIEVE

ECONORIC - - —F E - = -

ATTITUDE - - 2 0-24b - -

TEAC_EDU - - A = = - -

ACHIEVE 0-ta19 F - T - -
GROUTH 0.-847 0-146 g.337 g-aso

Standardized Indirect Effects of ETA on ETA

ECONOMIC  ATTITUDE  TEAC_EDU ACHIEVE
ECONONIC - - - - - - =
ATTITUDE - & = = A
TEAC_EDU - 8 - - - - =
ACHIEVE - - = — o
GROWTH 0.032 - - 0-036 )R

Standardized Total Effects of ETA on Y

ECONONIC ATTITUDE TEAC_EDU ACHIEVE

FATH_INC g.aca - - - - - -
MOTH_INC 0-503 - - - - - -
ATT_SCOR 1% 1-021 0-252 s/
DEGREE T B - a-993 ¥ §
MAJOR - - - - g-109 - =
GRADE a.ss0 - - - - a.a8?y4
GPA 0.t2bL - - - - a-996
GS 0.436 0-1lu4Yy a.312 g.0sa

Standardized Indirect Effects of ETA on Y

ECONOMIC  ATTITUDE TEAC_EDU ACHIEVE
FATH_INC - - - - - - - -
HOTH_INC - - - - - - - -
ATT_SCOR - - - - g.2s52 - -

GRCHTH
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DEGREE - -
HAJOR - -
GRADE g.55a

GPA 0-626
63 0.a36

0.14y

g.-31¢

0-.050

Standardized Total Effects of KSI on Y

PAR_EDU

FATH_INC 0-585
fIOTH_INC 0-356
ATT_3SCOR D-395
DEGREE - -
HAJOR - -
GRADE 0.389
GPA 0.443

GS 0-647

PATH ANALYSIS FOR GROWTH SCORES HMODEL (1)

Common HMetric Standardized Solution

LANBDA-Y
ECONONIC
FATH_INC 0.333
HOTH_INC 0-487
ATT_SCOR - -
DEGREE - -
HAJOR - -
GRADE - -
GPA - -
GS - -
LANMBDA-X
PAR_EDU
FATH_EDU 0.903
NOTH_EDU 0.630
YEAR - 3
TRAIN - -
BETA
ECONOHMIC
ECONONIC O R
ATTITUDE <
TEAC_EDU - -
ACHIEVE 0.637
GROWTH 0-791
GAHNMA
PAR_EDU
ECONONMIC 0-707
ATTITUDE 0.39%
TEAC_EDU - -
ACHIEVE - -
GROWTH - -

ATTITUDE

TEAC_EDU

TEAC_EDU

g.24s

0-129

Covariance Matrix of ETA and KSI

ACHIEVE

ACHIEVE

GROWTH

GROWTH
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ECONONIC
ECONONIC 1.000
ATTITUDE a.298
TEAC_EDU 0.071
ACHIEVE g-443
GROMTH 0-a73
PAR_EDU a.?a?
EXPER - -

ATTITUDE

1.003
0-131
a- 504
0-42b
g-3%
g-170

TEAC_EDU

0-9190
g.045s
0-206

0.695

Covariance Hatrix of ETA and KSI

EXPER
EXPER 1.000
PsI

ECONONIC

ECONONIC a-500
ATTITUDE - -
TEAC_EDU 0-071
ACHIEVE -0.194
G6ROUTH - -

ATTITUDE

0-841
-0-11l1
0-314

TEAC_EDU

ACHIEVE

}.012
0-496
g-450

ACHIEVE

0.853

Regression Matrix ETA on KSI (Standardized)

PAR_EDU

ECONONIC a-707
ATTITUDE 0.39%
TEAC_EDU - -
ACHIEVE 0.450

GROMWTH 0-bt46

PATH ANALYIIS FOR GROWTH SCORES MODEL (2)

Common Metric Standardized Solution

LANBDA-Y
ECONONIC
FATH_INC g.a238
MOTH_INC a.-503
ATT_SCOR - -
DEGREE - -
HAJOR - -
GRADE -
6PA "\ &
63 o\
LAHBDA-X
PAR_EDU
FATH_EDU 0.88L
MOTH_EDU 0.3
YEAR - -
TRAIN - -
BETA
ECONOHIC

ECONONIC - -

ATTITUDE

TEAC_EDU

TEAC_EDU

ACHIEVE

ACHIEVE

GROMTH

0-932
0-.64t
0-113

GROUTH

g-122

GROMTH

GROWTH

PAR_EDUIS3

1.000



EXPER

ATTITUDE - -
TEAC_EDU - -
ACHIEVE 0.-&25
G6ROYTH 0-.4843
GAMHA
PAR_EDU
ECONOHIC a.za?
ATTITUDE a.386
TEAC_EDU - -
ACHIEVE - -
GROUTH - -

0-709

Covariance Hatrix of ETA and KSI

ECONOHIC

ECONOHIC 1-.000
ATTITUDE 0-273
TEAC_EDU - -

ACHIEVE 0-.423
GROWTH 0-906

PAR_EDU 0-707
EXPER - -

ATTITUDE

0.-997
0.137
0-458
0.4%4y
0-38k
0-173

TEAC_EDU

1.010

0.31e

0-709

Covariance fMatrix of ETA and KSI

EXPER
EXFER 1-000
PsI

ECONOHIC

ECONONIC 0-500
ATTITUDE - -
TEAC_EDU - -
ACHIEVE -0-.204
GROWTH - -

PAR_EDU

ECONONIC 0.707
ATTITUDE 0-386
TEAC_EDU - -
ACHIEVE 0-44y2
GROWTH 0-677

ATTITUDE

Time used:

TEAC_EDU

ACHIEVE

0-988
0-476L
0-442

ACHIEVE

0-853

KSI (Standardized)

0-£10 Seconds

GROUTH PAR_EDU

1.064&
0.677 1.000
a-231 - -

GROMTH

0-12¢2
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