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WITHIN-VARIABLE, ._BETWEEN-O:C\CASION ERROR COVARIANCES
IN MODELS OF EDUCATIONAL ACHIEVEMENT
ABSTRACT .

’

C -

To correct for‘.the effects of ﬁ'leasu.r;er;ent‘érror on structural g
parameter esti_mates; 'ma'n:ly reseérphers are now estiméting m.o<?evls of
educational achit/a"i{/ement with -LISREL'.V ‘In order to estimate such models"
it s desirdble th> obtain multiple manifest measures of the' latent’ |
constructs. Many researchers restrict their models to two manit‘est
measure§ per Iatent construct for reasons of economy,; but domg s0 '
assumes in the abéence of external |nformat|on that all of the covarlance'
between the’ w1th|n:var|able measures is reIJabIe covariance. Such an
' 'as”sﬁmptioh may or ’may not hold in practice. 'T“he preserit stud;/ - “ )
. \empirically invjestigates the extent of within-variable, bet;(veen-occasion
lerror. covariances among var:iable‘s typically included in models of

\

educational achievement using data frc;Ln High School and Beyond.

le
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- several other applications that followed (e.g., .Bie'lby and Hauser, 1977;

r.

ordlnary Ieast squares (OLS) est|mates are biased. d9wnward in bivariate

,‘a‘!"

' regresswns and often biased in multlvarlate regresswns &’}Valker and Lev,

- 1953). The usual resporise has been ‘to assume the effe _' ﬁ»pf
measurement error are _probably minor,; and consequently to .report ’
. ( P R .
. P Y . . .
uncorrected OLS estimates. Others have been less sanguine. Bowles

(1972) and Bowles and G|nt|s (1976), among, others, have argued that in

models of socioeconomic achlevement the- blases due to measurement errer

~in backgrqund variables are ser~|ous, and suggested that social class

/

»

background is-considerably more important -than indicated By uncorrected
s R E . . [ N

OLS estimates.

Recent methodclogical advances (queskog,{ﬂQG‘G, i967,'. 1969;
Joreskog and Sorbom, 1981) permit the. empirical estimation'of‘ the
measurement propertles of manifest variables, and allow the estlmatlon of
structural parameter. estlmates corrected for measurement error. [nitial
a'ppllcatlons (e.g., Bielby, Hauser and Featherman, 1977) of th% new
prccedure (LISREL) to the ana’lysis of rnodele of socioeconomic 4

achievement indicated that the biasing.effects cf"measurement error

among social background variables were neither- pervasive nor very .

large. .

b’

In brief, the strategy followed by Biellb'yv, et al. (1977),-and

A

' Corcaran, 1980; Hauser, Tsai, and Sewell, 1983; Mare and- Mason, ]986;
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Wol_fle, 1983) has bee'n either to measure retrospec‘tive reports of parenta!
, R status at tW@ points in tin1'e or to use multiple respondents,'and to use
the consistency of such reports as |nd|cators of their rel|ab|l|t|es This -
approach generally shows that parental status Ii reported with
reliabilities ranging from .75 to 90 - 6
" Several people (Broom, et al'.,ﬁ19%8; Heyns, 1978; Jencks, et.al.,
1979);~however, have oointed out that multiple ;man‘ifest responses may
be consistent yet-inachlrate. Conventional r'nethod.s of rheésuring ’ ‘
X reliabil.’ity cannot detect errors of this type. The prob.lem oevéloos- from
. - the necessary practice of_so.ecl‘fying that the error covariagce of within-
variable manifest va‘ri'able{s,‘.'is fixed-, usually et zero. To do otherwise
would specify an underidentified model, which would have no uniciue
~ solution. The consequence, however, is that all of the covariance
between the W|th|n varlable measures is estlmated to be reliable
covariance. Such a specification |s_unwarranted if response error$ are
consistent over time. Res\ponden‘ts Who overestimate or underestimate a
socioeconomjc. measure on one occasion mey repeat their: rnistake on
another occasion. With only two ‘manif'est measures, however, these
correleted respo.n.se errors are inéluded in. the estimate of reliable
’ . 14

_ covarlance,_and hence tend to overestlmats) the reliability of soc1al

L]
t

background varlables .
The typlcal response to the. pOSS|ble presence of within- varlable,
between-occasion correlated response errors has been to ignore the
pro-bler'n, no cjo'_h_bt in the hope that the conseouences were minor and
insignificant, Some ‘authors', howe\’/‘er,. ha;/e tried to circurnvent the

(8




. ‘ identification problem by us'ing external information to fix error’
* : ’
: coyarlances to some speC|f|ed value other than zero. , For example,”
LY

Blelby, et al (1977) flxed the within- varlable, between occaslon error

: correlat|ons‘ among thelr sOC|oeconom|c varlables to the arbntrary value of
-'l ‘\

.5 in a more. recent appllcatlon, Hauser et “al. (-1983) estimated error,

) correlat|ons in one. sample,, then u7sed those est|mates ‘to fix the within-

. -
.

varlable error correlat|ons for rep6rts of fathers educatlon and mother's

educat|on at 15/rm the|r analyzed sample. = o ‘

S The present study emp|r|cally lnvestlgates the extent of within- ‘
r .

variable, betweenfoccaslon error-cova‘rlances in models of educatlonal :

achievement. The data used for vestlgatlon were taklen from ' ngh

School and Beyond" (HSB), a longltudlna‘ study of U. S hlgh school
sophomores and seniors, sponsored by the Natlonal Center for Educatlon
Statistics.® In particular, these analyses were based on a sampl,e of 3367
:HSB' parents m_atched to their -soplhomore high_ school children. In the

1980 base-year survey, both children an’d-'a subsample of parents were -

.

asked to report the educatlonal attainment of the mother and father, and
the father's occupatlon. .In 1982 the ch|ldren were surveyed again, and

- again - asked to report on their .parents’ socioeconomic statuses./ The
’ 3 ‘ : ‘
_* analysis reported here is restricted to 1064 white. respondents who

' possessed tomplete reports for the nine variables included in the

. . .
— A

measurement model. {

o
9

MEASUREMENT MODEL

The basic measurement model can be described by a set of nine

-

equations. The first three equations consider the parent's report a“nd

o
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both of the student s reports of the father's occupation to be dependent
o upon the father s true occupational status. The next three equations

consider the. parent's report and both of the student s reports of the
father's edueation to be dep‘ende_nt upon thé father's true. educat|onal
attainment. The. final three quations do the same for mother's educatiop.
The three truea scorf’es were allowed to covary without constraint.
Covariances among the response e‘rrors were |n|t|ally set at zero on the

. ‘ | assumpt|on that response errors were random thus providing a base line

model against which to test subsequent alterations to the model. The

model was then modified to permit the’estimation.of within-variable;‘

between‘-o'cclasion error covariances; this was accomplished by allowing"'

the err_(ilrs ofx'lthe student's reports in-the base-Year survey to covary -

"with théir reports in the-first'follow-up survey for each of the three

parental status variables. . _

e | :_ When all three parental status charaeteristics are conS|dered

/
simultar‘leously another possibleu source of érror covariance must be

l

appraised One may suspect that respondents who overestimate or
"underelstimate one parental status measure are also likely to do. the same
lln subsequent reports " One may also suspect that students who are
unsure about one parent s education may reconcile their uncertainty by
substituting known |nformat|on about one parent for unknown information
about the other (see, e.g., Wolfle and Robertshaw 1983}. In the
present analyS|s, these between var|able, within-occasion error
covariances- were allowed to be free after f|rst est|mat|ng the W|th|n-

“ variable, between—occasion error covariances.

-
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The resulting measurement model is shown in Figure 1. The
! - ' S ‘
straight arrows represent assumed causal relationships among the latent,

S

frue scores (shovi/n\in ellipses) and their mahifest indicatorjs. Curved,
dou'ble-headed-a;‘rows rep'reseht correlations; the correlations arh‘ong

. response errors ‘\A;'ere edded to the model during the ahalysis. For'ea-ch
latent var’iable, one manifest variable wals set equal to the underlying.
factor plus an error tehm. - In each case, this variable was the parental
r"eport of the re_spectiye'etatué _cha"racter‘istic, and consequently gives to
the underlying factor the same scale 'of measurement as the’ parent's‘

. i 4
report. * The two student s f'epor*ts were set equal to a weighted functlon

of the’ underlylng factor plus an error, term.

_________________________ o-

Insert Figure.1 AE&oHere

To.' test whetheruthe Within-variable, between-'occasion error
covarlances, followed by the between-variable, W|th|n -occasion error
oovarlances, prowded a S|gn|f|c75nt improvement in the fit of the model to
the data, a hierarchical series of models was est|mated The strategy
available for selectlng the best -fitting model con;}sts, flrst of estimating.
_a constralned model (e.g., error covariances set a’: zero), and then .
estimating a less constrained model in which one or. more formerly fixed

: pérameters are set free. The statistical test consists of assessing the

tatlstlcal S|gn|f|cance of the meent in f|t gomg from the more

nstralned to the less constralned model. If the more constralned model

-.f:t the data,as well ‘as the less constrained model W|th|n sampllng error

L.
s,
X
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limits, then one may conclude’ that the constraints do not serlously erode

the f|t of the model. If the less constralned model ylelds a slgnlflcantly
- 2
better flt then the less constralned ‘model’is probably .to be preferred. ,

RESULTS

' Maximum-likelihood estimates. of parameters implied by the model
h N .

RN

shown in FTgure 1 were obtained by using LISREL (Joreskog and
Sorbom,. 1981). The steps followed in "the analys|s were dlctated by the
_ - substantive questions. First, a model was estimated in “which all error
BN cova‘riances'were specified to be zero. Second, a model was estimated in
which within-variable, ’,between-occasion error covar’iances were allowed to
be free. Third, seyeral possible betw_/éen—variable, within-occasion error.
covariances were tested,for statistical significance. ‘ I3
) , eTable 1 presents goodness-of-fit statistics for these several
o~ '- : models. 'M)odel A of Table 1 is a model with random errors in which all
error covar'i'ances were specified to be zer&o.' The likelihood' ratio chi-
{. square Value for Model A w-a's 85.70 with, 24 jdegrees of freedom,
|nd|cat|ng that the mod)él as specified d|d not adequately reproduce the

, observed covariance matr|x

.

Model Bis a modlflcatlon oi’\ the initial model, .in which three s

within- var|able, between -occasion error covariances were set free.

These error covariances are between response errors of the student's

reports of father's occupation, father's education, and mother's education |,

3
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in the 1980 base year survey and the 1982 first follow-up survey The

/

e

difference in chi- -squares between Model A and Model B |s |tself

. distributed as chi-square. This differerfice was .88 with 3 ciegrees of

-

freedom. A value this small indicates that none of.thelthree error

covariances were statistically significant, a result confirmed by

N
»

examination of the paraméter estimates themselves in relation to their

' iistandard errors. It is obvious that HSB ‘respondent-s rep'orted parental

.

status characteristics with error, for the error variances were all

..

statistically s1gn|f|cant These results sugge;st‘ however, that these
response ‘errors were not systematlcally related over time. Apparently
the mista_kes.students made in reporting their parents statuse
characteristics at one point-in time fere unrelated ‘to the errors they
made in a subseguent survey.

Althoug; the W|tI\|n ‘varlable between-occasion errqr covariances
may be considered zero within samplin_g error limits{anotner possible_
source of covariance among errér terms exists. T'hese are within-
occasion, between-variable'error cdva-riances, and may exist- becaus_e .

respondents within a given';ilrvey panel repcrted status\-variables with

greater consistency than warranted in reality. Previous investigations

have found such nonzero error covariances among educaon. variables.

Bielby, et al. (1977) reported .correlated errors between father's
education and respondent's education, for blacks. \Mare and Mason (1980)

re(pqrte.d,correlated errors between mothér's and father's education for

sixth and ninth graders. Wolfle and Robertshaw (1983) found correlated®

Y

errors among reports . of parental educatlon for a sample of 1972 high



schoy_ol seniofs, a result 'dugplicated in Wolfle's, >(1983) .st;l'dy §f\1980 H_igﬁ”

school seniors. And Hauser, et al. (1983j found su-ch with‘ih-occélsion"‘_s_'
: corr‘:fated- response errors not only »:/hen‘ the re;s;pondents;weré highs- d

school seniors but also when they were resurveyed, 18 -y\/€arﬂs ‘I:a_tlé.'r.

- To test whéther the wifchi_n‘-o"CCasl\ion,' bgtween-variable error
covariances among tHe studeﬁts'4eports of tvﬁeir‘ parents' status were
signifiéantly» different from zero, ModeI/C was estimated. Model C “
' in;:luded four error covariance terms to bé e.stimat‘ed by LISREL: between
vfather's 0cct;|b‘ation and father;"s educatioi’i in the 'base—;/ear‘,and fo.IIow-up"'

sufvey,_s, and between fathe_r's education and mother's eduéation in 'tl)othr'
surveys. The Ehi'vsquare.\;/élue fof quel C as shown in Ta‘ble 1 w;s
'38.91 with 20 degrees of freve.dbm. Thé dec;'ease in chi-sq‘uar.-e fro_m ’ghat
of Model A was 46.79 with 4 degrees of freedom. A'valu‘elthis Iérg_e
indicates that the error covariances are significahtly. differt}a‘nt _fr_:om zeros

An exgmination of 'thé LISREL estimates for Model C indicated that

only the error covariances for fvather"s_ and mother's education were
statistiéaily éigﬁificant. 'Apparegtiy, when students Vrepor';ce‘d théir K

: fathé‘r's“"oceupation and ‘education they did not’ report these with g;reéter
consistency than warranted by the association of th_e.true scores .for - |
these variables. ‘Given t.hese'results, Model D'waé, estimated in whicH
thé error covariances for father's occupation and father's educg’éion, were
set at zero. Comparing Model D to Model C'in Table 1‘ indicates that
these restrictionsl did not affect the fit of ’ghe model within §amp|ing

-error limits. ' ‘ e - .

4
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y , - A further examination”of the estimates in Model D re\°/eal'ed/(/hat one
) ‘ ~ Y . " R . ; . . .
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finaI change |n thé mode&Was war'ranted + The modification indit:e? in:
Vs .
L SREL lndlcate WhICh fixed" parameters in “the modeI, if set free, wnII

TP owde m;prqvements m the f|t of the model "io the data These

rd

aIIowed tb be f#ee

- As shown in Table 1 tne chl square vaIue for ModeI 'E- was: 28.24

T

»  with 21 degrees of freedom an |nd|cated that the model adequately fit
the data and was an |mprovement over’ that of Mod ‘D. All of the free
estlm/tes in the modeI wer‘é st‘atlstlcally slgnlflcant, and none of the

mod|f|cat|on |nd|ces |nd|cated that any fixed parameters, if set free,
- g : ~ O

wouId ségnlflcantly improve’ the f|t of the modeI to the data.

e
"

.

. The parameter estlmatés for ModeI E are shown in Table 2, and in %

st ndardpzed form in Ft’ure 1 These vaI'ues |nd|cate, first, tha’t

Y
o parental educatlonal attalnment was reported more accurately t-han
' : father s occupatlonal/s.tatus Thls f|nd|ng conflu:ts W|th Mare and Mason
(1980), who found just the opposnté but agrees W|th the résults of

) - WoIer and Robertshaw s/(1983) study of measurement ‘error in 1972 high
S schooI seniors' reports of parentaI' status cparact-erlstlcs. : Second-, *the

_estimates shown in Tablle 2 indicate ﬁat the reIiabiIity.estimate,s for
students .are higher in vaIue than those/ofxparents, d|fferences whlch

- are statlstlcally slgnlflcant At first qush this seems |mpIaus|bIe - We
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aré inclined to attribute this anomaly to the fact.that the students were
i'ejspdnding to a written 'questizdnnaire'while the parents were responding

.- _» to a telephone suryey,' which 'may have introduced additional sources of

' repo’rt}\v and coding errors into the data. Fin'ally, while the within-

¥

: variaﬁ>|e,v’b'etween'-occasibon error covariances have been found to be zero
for these da.fa, _between-variable, w_i;chiri-occasion error covariances for
fathér's and mother's education were found to be statisltically'significant.
As shown in Figure 1, the correlations among these error terms range

i

from .14 to .20,. indicating that both parents a:B students reported

pérental educational levels with greater consistency than warranted by

the .abssociation of thejr true educational attainménts.

. CONCLUSION |
The process of educationval and occupationa; achievement has

become Ia major line of social “science rése;rch. Lately, however, the

findings in this line have béen!‘called into question because they may

have depended on variables subject to large response errors (e.g.,

Bowles, 1972). Early applications of LISREL-type moaels that’

v compensated for the effédts of measurement error on structural parameter

estimates indicated that the concern was unwarranted (Bielby, et al., .
* 19?7). Sul?sequently, -researchers became qoncerned' that models which
‘fk\\\ ae;‘e’n'égd on d_ual reports of ‘backgrouﬁd characteristics overestimated the -
(

reliability of these variables by including correlated errors among

estimates of reliable covariance (Broom, et al., 1978; Jencks; et-al.,

~ .

‘ ) L »- ‘ . » 13




evidence to indicate the exi
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1979). Using data from a recent nationwide survey of high school

' so_phomores in 1980, this study investigated th;a\ extent of these within-

-

variable, between-occasion error covariances. In short,‘ we found no
stence of such error covariances in ‘the

réports of high school. gophomores‘ resurveyed twb years later. Like

previous studies in this area, our \éata y_ield estimates of reliability that

are in the range of .7 to .9 for students’ reports of parental status

charact_eris‘ti‘cs‘. Giyenlthe findings presentéd herle, we do not believe

further concern is warranted about whether these reliability estimates are

artificially inflated by correlated errors. |
The presénce of between-variable, within-occasion, error

covariances is another matter. Massagli and Hauser (1983) noted in their

review of a number of studies that "none of the studies has provided

substantial evidence of honrandom measurement error." l'ur: findings

.indicate that models which include measures of father's occupational

status and father's education are generally free of nonrandom error.
Nevertheless, we hav'e fou;nd evidence that when respondents are asked
to report both parents’ edi.lcational attainment they do so with correlated
errors of measurement. Our conjecture is that respondents reconcile
uncertainty about one parent's educational attainmeﬁt by making
reference to perceptions Qf the o'ther parent's education. The
significance of these correlated response errors notwith.standing, their
influence on the estimated correlation b‘etween father's and mother's true
educations lis modest; with corfelated response errors (Model E) the -
esti?nated correlation was .621;' without correlated response errors (Model

[N

A) the estimated correlation was .627.

14
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.In oonclusion we find little evidence to suoportthe claim that
reliability est|mates for social background variables are inflated due to
correlated errors of. measurement We tested for such correlated errors

among reports .of father's occupatlonal sta'tus father's education, and

mother's education; and found.none. We did find,. however, that when

]
-

respondents are asked to report parental educational attainments, they

tend to do so with greater cons|stency across parentaI reports than

~warranted by the true association of parents education. leen these

findings, coupled with the presence of simple unreIiabiIity, _we are led
more than ever to prefer analyses of educational and occupational

achievement based on models with well-defined measUrement and error

structures.

15
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T : FOOTNOTES "

3 e
’

1. The exact questlons used in the original survey are available
in the data file user's manual (National Opinion Research Center, 1983),
but @re. summarized here. Of the variables included in this analysis, the'
HSB sophomores were first asked to categorize the.job most recently held
by their father. They were asked to choose one of seventeen categories
(clerical, craftsmen, farmer, etc.); these responses were then recoded to
their equivalent Duncan (196%) socioeconomic index scores as given in
Levinsohn, et al. (1978, Appendix O, p. 11). The sophomores were
next asked to indicate 'the higlest IeveI of education completed by their
father. A similar ‘question was asked about their mother's education.
These responses were then recoded to match the categories used in the
' parent's survey; the resulting scale ranged from 1 to 8, repr'esentlng '
categories from less.than high school (1) to the receipt of a Ph.D-,
* M.D., or other advanced degree (=8). -
' After the collection of base-year data from the hngh school '
students, 3367 parents of the HSB sophomores were contacted a«gd
additional data collected, which concentrated primarily. on the parents

plans for financing thelr children's higher education. Included 'in the
questionnaire, however, were questions dealing with parental )
" socioeconomic characteristics. In about 60 percent.of the cases, it was

the student's mother who completed the questionnaire, while the
student's father completed the questionnaire in the remaining cases
(students who had some other adult complete the questionnaire, such as
an aunt or grandfather, were excluded from these analyses). Parents
completlng the questionnaire were asked to report thelr occupation, their"
.spouse's occupation, their education, and their spouse's education.
These were recoded as appropriate to obtain a report ofithe father's
education (as reported either by himself or his spouse), and mother's
education. These were recoded to match equivalently the scale used by
students to report their parfents' education. The occupation question
used in the parent's survey was coded according to the U.S. Census
Bureau's detailed occupation code. In order to match these responses
with those of the high school sophomores, the detailed occupation codes
were collapsed into the identical categories used by the students, and -
assigned the same Duncan (1961) SEI scores.

In 1982, the HSB sophomore cohort, now high school senlors, was
resurveyed. ~They were once again asked to report their parents’
statuses, and their responses were treated exactly as descrlbed above
for the base-year data.

The correlations among these nine variables, plus their means and
standard deviations, are shown in Appendix Table A.

2
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Table 1! Goodness-of-Fit Statistics for ‘Measurement Models of Parental

_ -~ . Status Characteristics, ite High School Sophomores™ in 1980
- 5 : (N = 1064 listwise present) . _ ;
\ N . t.
Model L? d.f. = Prob. L2 /d.f. -
. p——— ‘ ” T
A. No error covariances i 85.70 -+ - 24 % .000 3.57°
. ! ' ’ - ' ’
B. Within-variable, between- _ .
occasion/error covariances 84:82 . 21 .000 . 4.04
B vs. A .88 3 .830 .29
* ) : [y - .
C. Between-variablé, within- v '
' occasion error covariances -
.~ . for students' reports of ' o N
' parental status : 38.91 20 «.007 1295
C'vs. & - - 46.79 4 ..000. “11.70 . -
D. Between-variable, within- y o
, ; occasion error covariances . : -
for students' reports of . i '
parental education © 39.08 22 1014 ' 1.78 °
Cvs. D : .17 2 . .918 . - .08
E. Between-variable, wi‘thin- .
occasion error covariances
for parents' and students'
reports of parental , ‘ - ,
education : 28.24 ‘ 21 - .133 1.34
1 .001 10.84

Evs. D o - 10.84




Table 2.

Model E Parameter Estimates
(standard errors .in parentheses).

.Latent

. 3

tambda .

1]

Manifest Error -
Chafacteristic Report - . ' Coefficients, Variance Reliability
. . . .
Father 's quent 1.00*% " 172.06 (9.90) .66
Occupation Stud. 1 1.017 (.034) 144 .23 (9.03) 1
Stud. 2 - 1.026 (.033) '118.64 (8.27) .75
. , 5
Father's Parent ~1.00% .552.(.032) .88 - -t
Education Stud. 1 1.061 (.016) .421 (.030) .92 .
. Stud. 2 1.062 (.015)- .880 (.029) .93 -
. . ' ’ '
Mother's Parent 1.00% .404 (.025) .86 -
Education - Stud. 1 1.080 (.019) . .419 (.027) .88 .
] stud. 2 1.097 (.018) 301 (.025) .9d
) !
True Score Covariances
4
1. .- 2. 3.
1. Father's Occup. 334.71 (21.67)
2. Fagher's Educ. 27.45 (1.64) 4.23 (.21)
3. Mother's Educ. 13.44 (1.11) " 2.05 (.13) 2.59 (.13)
Error Covariances |
1. Fath. Educ. Parent and Moth. Educ. Parent .064 (.020)
2. Fath. Edud. Stud. 1 and Moth. Educ. Stud. 1 ) .066 (.020)
3. Fath. Educ. Stud. 2 and Moth. Educ. Stud. 2 .068 (.018)

14
.*Fixed value.
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Table A, Correlations, Means, and Standard DeV|at|0ns Among Variahles in Measur men£ Model
of Parental Status Characterlstlcs, White High School-Sophomores in 1980 .

b } ‘ - (N = 1064 listwise present) : ¢
Respondent Variable 1 2 3 4 5 6 7 8 9
1. Parent Fa.Occ, 1.00
2. stud. 1 Fa.0cc, 675  1.00
3. Stud, 2 Fa.Occ, 710 726 1.00 -
4. perent Fa.Educ.  .567 1597  .592  1.00
5. Stud. 1 Fa.Educ. 565 597 .590  .901 1.Q0 o
Y - . L
6. Stud, 2 Fa.Educ.  .565 = .600  .597  .905  .923 ,rﬂiff// \\
7. parent Ma.Educ. . .371  .395  .365 .59 561  .553 1.00
5. Stud. 1 Ma.Educ.  .356  .383 337 . .554 586 564 .70 1.00
o stud. 2 Ma.Educ. - .3u8 .386  .3u2  .546  .569  .576  .888  .895  1.00
Means 4594 43.56  U5.48  3.7TuL  3.6u4  3.659 3.128 3.156  3.189
Standard Dev. 2251  22.15 2170 2,187 2.219  2.266 1.729 . 1.856 1.8
.
- ’
L
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Figure 1. Measurement Model with Correlated Response Errors
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