DOCUMENT RESUME

* ED 207 905 ' SO 013 632

* AUTHOR Wolfle, Lee M.; Lichtman, Marilyn ‘
TITLE- Measuremnent Error Models of Educataqgal Attainment

. +  for whites and Mexican-Americans. )
INSTITOTION' Virginia Polytechnic Inst. and State Unav.,
Blacksburg. . . : .
- SPONS AGENCY . National Center for Education Statistics (DHEW), -
‘ _ /” Washington, D.C. - :

POB DATR Rug 81 ‘ . ,
GRANT ' 300-78-0561 s
NOTE 52p.; Paper presented at the Annual Heeting of the

American Sociological Association (Toronto, oOntario,
Cah;da,.August 24-28, 1981). !

L N p

EDRS PRICE MF01/PC03 Plus Postage, °
DESCRIPTORS *Educational Attainment; *Educational Status

» Comparison; Error of Measurement; High Scnool
Seniors; *Mexjcan Americans; Secondary Education;
Social Science Research; Socioeconomic Background;
*Whites

ABSTRACT , B
This paper examines the following issue: Is the >
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Longitudinal study of the igh school Class of 1972. The basic.model
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mnother's-education, number of’siblings,'sex,"ability, academig

. preparation, and céllege plans. An examination of these variables
indicates that'there are more similarities between the two groups .
than there are differences. There are some differences, but it cannot--
be said that they consistently favor or. disfavor either group. For
example, for neither group is the effect of father's occupation,
statistically significant. For Mexican Americans the influence of
father's education is nearly twice that exhibited among whites, but
‘the influence of mother's education among Mexican Americans:is
negligible. The overall impression of the study is that the process.»s
of educational attainment may differ betweeh the two' groups, but not

2 degree worthy'of much notice. (Author/RY)
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MEASUREMENT ERROR MODELS OF EDUCATIONAL =
ATTAINMENT FOR NHITES AND MEXICAN-AMERICANS

Y

: ~ ABSTRAGT

There are fundamentally two possible exp]anatioﬁs for why.mean
di fferences exist 1in edqutipna]loutcomes for whites aﬁd Mexican-
Ameficans: either the procéss of educational attainment varies
between the two groups, or if the drq;ess is invariant, one group
starts w{th social advantages not sha;ed by the other group ~ Using
.data from the Nat1ona1 Long1tud1na1 Study of the High Schoo] C]ass
of 1972, and a stat1st1ca1 procedure wh1ch controls for differential
measurement errors between groups, we fouqd statistically s1gn1f1can§
interaction;{acr0§s groups, but the differences were not large.

* 4 ‘
. Differences in years of schooling between whites‘and Mexican-Americans

are mostly a function<of Hifférentié] levels of social background.
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Measurement Error ﬁ%de]s 0f Educational

Attainment for Whites and Mexican-Americans
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In 1970, the median number of school years completed f&r\white Americans
was 12.2; in comparison, people of Spanish surnamé had completed only 8:6
years. These differences result from differential accéss to educatﬁon.by
white Americans and Mexican- Amer1cans ahg there are two ways to exp]a1n
such h1fferences On tée one hand, the social process by which people Tn/
this country transiate their social and biological characteristics “into
. years of schooling may be the same for both groups, but the mean level of
these characteristics may differ.” In other words, some people are born with
social advantages while others are not; thuéythe outcome may be different
even fhough the process is the same. On the other hand, the process by -
which peop]e acquire years ot schooling i may d1ff§r between the two groups
Regardless of mean levels of background variables, it may be that Mexican-

4

/ . .
Americans cannot translate their human capital into years of schooling as

readily as can whites. Furthermore, if differences exist in the process
of educational attaihment between whites and Mexican-Americans, the. differ-
ences may-be in how the groups translate their social backgrouJ!.into years

of schooling, or in how the groups are d%fferent1a]]y processed through the

educational system These are the ma1n issues addresSed in this paper/ Is

the process of educational attainment the same for both whites ahd'Mexican- '
' . T \
. B
Americans, or -does it differ? X : ’
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BACKGROUND OF THE STUDY

*

v

>

Among .whi tes, the'procéss of étatus attainment %ﬁ the United States
is by now well understood. The‘iem1na1 work of Blau and Duncan (1967)
showed that abbut one-third of the variation’in occupational status could .
be exp1a1ned y a snmll\;et of predictor var1ab1esJ the most 1mpprtant
effect coming from respondent's educational attainment. The decade
since Blau wad Dungan's (1967) report has seen a large number of similar
andlyses extending and modifying the bdsje model of the process of

achievement. The most important of these include Duncan, Featherman and

Duncan (1972), Jencks, et al. (1972), Sewell and Hauser (1975), Hauser and

Featherman (1977), and Featherman and Hauser (1978).

.
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While a great deal 9f attention has been given to occupational

achievement, educationa]hattainment has also been a major focus of inquiry. ABP

\
A\

Education is not dbnly an important event in the process of occupational
placement, it is equally one of the more imporfant outcomes of the process
of ach{evement. Major inquiries into the process of educational attainment,
such as .Hauser (1971), Sewell and Hauser (1975), Sewell, Hauser and
*Featherman (1976), and others, reveal that neafly half.of the variation in
educationai attainmenf can be explained By such variables as parental

education, father's occupation, respondent's intelligence, grades,

curricu]ar”p]acement, educational. and occupational, aspirations, and the

differences between wh1tes and blacks (e g., Duncan, 1969; /d?ﬂes and

Wilson, 1976). Even fewer studies have addressed d1fferences in the ° . S

T
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achievement progess between whites~8nd Mexican-Americans. Several such

studies have investidated the educational aspirations of Mexican-Americans;
not unexpectedly, the whites in these szzs;es were in gengral more likely

to edpress aspirations for more schooling/than were Mexican-Americans, and

the effects of various predictor var1ab1es were different between the two

groups (Reller, 1964; TenHouten, et al. 19]1 Ovapdo, 1978).

td .
(1975) studied a small

~

> In terms of educational attainment, Cantu"
sdmp]e of subjects from Mercedes, Tegés. Amongrsocia1 bgckground variables,
parents'fintome and education were found to be important determipants of
educational attainmen%; amorg'sgcia]-psycﬁb1ogica1 variables, parental
anouragement to attend college and self-motivation were importantf

Featherman and Hauser’s (1978) more comprehensive study of socio-

“economic achiévement among U. S. men reveal important differences in the ,

4

process of educational attainment between Mexican-Americans and blacks.

Factors such as father's education and farm bgékground were found to be -

more important determinants of eduycational attainment for Mé&ican-Americans
than for blacks because the mean Tevels of these variables were less for

Mexican-Amerigans than for blacks. Featherman and Hauser (1978: 466) v
concluded that there were greater educational opport#siffies for b]a;ks—:
- . , . - * > ~

in the U. S. than‘for Mexican-Americans. In other Words, their status .

origjns were more ofga handicap for Mexican-Americans than for blecks,
; NG \ . LR,
Featherman and Hauser's (1978) results were based on a large sample

o“/
ot
.

. C e . A ..
of U. S. adult males. There gre several unresolved issues which make the

following ana]ys1s a usefu] add1t1on to th1s Tine of research

4 Pl

is whether d1f?erenc s in the process of educational atta1nment exist

among recent cohorts of Amer1cans A second unresolved issue is how

’the process of educat1ona1 attainment d1ffers between white Americans and

’

. .
- . - : ) . "»

One of these
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Mexican- Amer1cans for a representative national sample.of young adults.
. - ¢

" °/ “And the th1rd issue is the methodo]og1ca] one of how to compare structura]

coefficients between two groups when they exhibit d1fferent1a] levels o¥\\
measuremént error. If the 1eve1s of measurement error differ betw@en two
groupsi part‘o. the observed d1frerences in structural coeff1c1ents would
.be due, not td real differences in the prdcess jtself, but to differences

in reliabilities of measurement. Bielby, Bauser and.Featherman (1977)

found differences 1n.re]1ab1]ity of measdrement between blacks and whites,
and conc]uded that these measurement d1fferences exaggerated social dif fei%
gnces in measures of returns to schoo]1ng In add1t1on, Wolfle (]979)
s}byed that Hispanics a]so ‘report sotia] data with {mherent measuremeut

errors, and ignortng them would lead to estimates even more biased than

among either wnites or blacks.

, ) ’ .+ DATA BASE ' e

L9

Data for this study’are drawn from the Mational Lthitudtdé%.Study of
" the High School Class of 19X (see Levinsohn, 2t al, 1978). The NLS was
des1gned to prov1de data on the deve]opment of the educat1ona}. vogatﬂona]
and persona] aspects of the 11ves of adolescents as they make the tvans1t1on
from high sthoo] to the adult world. The initial sampling frame consisted
. of 1260 schools, two from each of 600 strata; 18 students were selected .
from each schoo], for a total samp]e of 21,600 higdyschooﬂkseniors.° Severa1
revisions of the 1ndtia1 de%ign were made necessary by var{ous 1ogist1ca]
prob/ems The most 1mportant of these was the failure of thé initial survey to

~—— \
co]]ect data on nearly 6000 students. As a result, some important bdse-year

responses are missing for the 6000 students, and the following analysis -i%

o . . -




A

based on the 16,683 remaining students. The sample was further restricted.
to subjects onse recial-ethnic identification was éither white or Mexican-

American " In thelatter case 1t was decided not to dggregate groups of Y

Cubans, Puerto Ricans, and others of Span1sh descent into a single group

of Hispanics due.to the diverse nature of their backgrounds and cul tural
‘ . O '
 heritage. Rather, we included only those who identified themselves as

Mexican-American. As with most other analyses of the process of socio-

economic achievement, we used pairwise present correlations to estimate

.

the parameters of our model; the average number of whites in the analysis

] .
was 11,743; the average nquer of Mexican-Americans was 493.

T * 'SPECIFICATION OF THE MODEL o

N . s <. . . ! . .
3 The basic model of educational attainment used in our analysis considers

education to be a function of father's occupational status, father's edu-

-

cation, mother's education, number oﬁ»sib]ings, sex, ability, academic
preparegion; and college plans. The mod® i¢ shown diagramatically
inﬂFiﬁure 1; the theoretical variables of  interest are shown within the
eMipses. In ehe diagram, sfraight, unidirectional arrows represent hypoth-

esized causal re]ationships; the arrows point toward the dependent vafiab]e

For the sake of diagramatic_ s1m5€1c1t/, some . re]atlonsh1psehaveeb%en,omltted,mﬂﬂa"_"_
but are assumed;to exist nonetheless. The five variab]es inside ovals on the
left-hand side of Figlire 1, are latent, exogenou; vari?b]es; "atent" be- ‘

cause ' they are not directly measured; "exogenous" because their causes,

whatever they may be, are unanalyzed in this particular model. .These latent,
> .
exogenous variables are assumed to be correlated, but the correlations /

A

in this model are taken as‘givén, and thus nqﬁ}ana]yzed. *The latent abiiity

L 4

o~

. variable SS considered to depend on father's occupation and education,

,\\\ mother's education, number of siblings, and respondent’s.sex. Not shown

here is another arrow representing a residual disturbance term, which v




)
reprgsents all of~the variation in ability not explained by the five
independent variab]esihxlt 1s assumed talbe statistically independent
of the five exoéenous variables, and is also assumed to be indeffendent of
the residuai, distuwrbance terms attached to academic preparation, college

p]ans,.and\educatiﬁnp1 a?tainment. .

, HYPOTHESIZED EFFECTS

&y " The model considers ability, as determined by a se% of standardized
tests administered in twelfth grade,(to be dependeﬁt upon father's occupa-
tion, father's education, mother's education, number of sib]inés; and sex.
The first three of these variables are expected to have positive effects

on ability. These relationships may be causdlly ;pqri&us due to'the omission
from this model of measures by paren;a] ability, but in any event ‘are ex-

pected to be pos%tive (see Scarr and Weinberg, 1978). The effect from the-
~

number of siblings is expected to be negative, priméri]y because we believe

-

e = 4
children from targefamilies. do not experience as much individualized

attention from their parents as do children from smaller families In

h\
making this statement, however, we- do not dismiss the poésibi]ity°of the

effect existing because of either a birth-order effect, or .a spurious effgct
/ .

due to less able parents béarin§'1arger families. Jhe effect of sex on

-

ability is expected to be nearly zero; Wolfle (1989), for examp]e,.has sum-

A%

marized some of the liferature on thes.relatignship between sex and ability,

L}
w

‘ and found most tests of ability were specifically constructed to produce a

zero association between the test score and sex of the examinee.
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Figure 1. ~ Structural Equation and Measurement Models of Educational Attainment °
Among 1972 High School Graduates t
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Previous studies (Heyns; 1974; Alexander and McDill, 1976}, which

informed oyr ana]ysis, éonsidered the influence of curriculum placement on

differentiation as the maJor mechanism by wh1ch secondary schoo]s function

to separate students into tracks that ultimately d1fferent1ate the1r adult

o

“roles. Yet, as A]exander and McD111 (1976) point out, it 1s‘not curr1cu1um—

[y

different1at1on per se which d1fferent1ates students, but rather what

» * Q ' *
happens to .them in one curriculum track qr another. In particular, students

in college preparafory tracks goﬁp]ete a greater number o} courses in agademjc )
sybject matter, and thus deve]op.thg preréquisite skills and qfedentia]s

necessary for college matriculation. In our analysis, therefore, we have
eschewed thé usual practice of measuring college preparatory curricu]g;T
membérship (a one-zero dummy variable) in favor of the nuﬁber of semesters

°

of academic tourses completed in high ‘school.

Theqacademic preparation variéb]e is. considered to be causally deter-
mined by the five latent, exogendus variables, plus ability. We_erecf that
students withsparents of higher socioeconomic status wj]] acquire more ‘aca-

demic courses.; We expect a negative association between academic preparation

‘and sex, which “implies women take fewer academic courses than do men. Both

"a ) ;‘?
Heyns (1974) and Alexander and McDill (1976) report negative effects of the

number of siblings on college preparatory gurricular b]aqement, and we
expect to find the same in thé NLS data. Finally, we expect the higher

aBi]ity students to complete more academic courses than students of Tower

ability. , ,
~

College plans measure the respondents intentions to continue their

L]

* educations beyond high schop]i The variable may be considered dichotomously

~ % . \ .
coded so that a value of unity indicates the respondent expressed plans

to attend collgege, and'q“va1ue of zero indicates no plans to attend college.
. * V
’a
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We expect positive effects from academic preparation, ability, -and the: three

" - Measures of parental socioeconomic stdtus, put no a priori predictions are

- ~

made about the effects of sex and the number of sib1in§s. Despite the

y &

fact that (unt11 very recent]y) more men than women actua11y’attend co]]ege,

we offer no a priord ‘guesses about the re]at1onsh1p of sex to college plan__.'
part1cu1ar1y when considered’ net of other causal, 1nf1uences

_Finally, we considered educat]on to be dependent upon all of the mre-.
ceding latent variables. We expect positive effects from.the three measures

! . "~ of parental socioeconomic status. Like previous studies we expect~students

with more sib]ings to adqujre less education; and we expect worfien to achire .

- a

- Tess education, but we don't _expect this effect to be very 1arge in absolute

~

value! Ab111ty, academ1c pyeparvation,: and college plans$ will a]T’have pos-
itive effects on educat1ona1 attainment, we expect; furthermore, co]]ege“
plans will probably have an effect larger in magnitude than the other var-

iables due to its immediate effect of continuing educational attainment

X

~beyond high school. - : .

MEASUREMENT 'ERRORS IN MODELS OF EDUCATIONAL ATTAINMENT
g The pr1mary purpose of the present ana]ys1s is the compar1son of re-
gression slopes between whites and»Merlcan:Amerjcans. We could do that
with ordinary least squares regression estimatesiif we were willing to
.assume the spec1f1cat1on bias due to measurement errors was Jnvariant across
groups. Unfortunaté]y, this assumpt1on is-untenable. B1e1by, Hauser and
Featherman (1977) have shown that errgﬁﬁ of measurement in status var1ab1es
among blacks and wh1tes are d1ffer§nt both their magn1tude and nature.

They found whites to ekhibit bas1ca11y random errors of meaSurement but

L a
: blacks reported status”characteristics with greater random errors, and a

- -

- - 4 —



nonrandum tendency to report a greater consistency among status variables

than apparently was ‘true in‘fact. Biases, thus, are substantially greater

for blacks than for whites. As a result, ordinary least squares regression

~

slopes when compared between blacks and whites would exaggerate racial
differences as a funct1on of d1fferent1a1 measurement error. . . é

* Moreover, Welfle (1979) demonstrated that H1span1cs also report social
. background and achievement data with error, and that the magnitude of these

errors exceed even those of b]acks. Thus, we became conv1nced that comj

~

parison of coefficients across ethnic groups should be confined to coef-
‘ . B} 3 ' N .
“ficients corrected for differential measurement error. ‘,

The model ‘described in Figure 1 contajns latent unmeasured variables
which in most cases have miltiple manifest indicators. For ®xample, the

1atent'variableﬁtfather's occupation, has two manitest'ﬁndicators V0368

-

and V2468. These}two manifest variables are assumed to have two tausa]
s
deternunants One is from a 1atent, unmeasured var1ab1e here assumed to

.t
3 .

'measure "true" father's occupat1ona1 status. However the manifestly

measured var1ab]e may be fa111b1e, SO a second causa] effect is hypothesized.

Loose]y speak1ng we may cons1dér this to be random measurement error, but

i fact it a]so contains specific variation unique to eacth variab]e. Only

]

the sum of \these two components can be &timated, and while we will

henceforward refer to this component as the effect of measurement error, the

reader 1s caut1oned that th1s 1§,not, str1ct1y speaking, true (see Alwin and

Jackson,1979) S m Cx

P

R

The two man1fest-measures of father s occupation’ were in the first case
(V0368) responses to the quest1on adm1n1stgred in the base year (1972)
" survey which asked tﬂE'respondents to indicate the kind of work done by their '
fathers. The categoﬁies matched more or less, the census major occupation

¢
ta

I




groups. For this aﬁe1ysis the variable was recoded to the average Duncan
(1961) socioeconomic index (SEI) score for the categ;;;§ as .revised by Hauser
and Featherman”(1977) to wmteh the 1970 census occupation classification.
f\The va?iab]e,AV2468, was a compesjte of the individual's,responses to base-
- year and‘first year follow-up questionnaire items indicetjng the father's
occupation. This variable was codeq‘with the revised Duncan SEI score for.
detailed occupation groups. “The exact construction of the comppsite
- variable is g{ven in Levinsohn, et 51. (1978, pp. 76-79).
Father's education was measured with two'manifest variables. 'Thé firsf
of these Was the educational composite, V1627. The second was the education
question in the first follow-up, V1009. Ve;iab]e V1627 was coded in such a

%‘, ' way to represent aggregates af the categories used in V1009. To make the

°
.~

’ variables equivalent in their codes, V1009 was recoded to equal the aggre-
ga&g tategor1es of V1627. Having done that, we recoded these category codes
to years of educational attainment us1ng m1dpo1nt interval estimates taken
from the?g S. Bureau of the Census (1973). These two recoded variables now
reﬁresent years of father's educational attainment in which gross categories
-have been coded to the\w1dpo1nt obta1ned from the distribution of educational
atta1nmeﬂf among‘ma1es 25 years of age or over in 1970,

Mother's education was measured in a similar fashion. First, V1010
was recoded to the same values used in the composite V1628.~ These were.
then recodeg to years of educatioTa1 attainment, using the midpoint obtained
from the distribution of educationa] attainment among females 25 years of .

age or over in 1970.

The number of siblings has but a single indicaégr,tcomputed as the sum
E B

\ ~of variables V1460, V1461, V1462, and V1463. These questionﬁ%ire items asked?
. . ; l

the respondent to indicate the number of older brothers, younger brothers,

$
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B]der sisters, and younger sisters, respectively. In handling missing data

due to item nonresponse for these variables, we assumed a nonzero response

'to any of the four items accompanied by nonresponse to ane or more of the

other items represented a zero response to the nonresponse items. For ex-
ample, an individual who indicated he had one older brother, but did not
answer the other three questions, was assumed to have one sibling. If

et ‘ : J e
none of the four items was .answered, the number of sibTings was assumed

Id
1
s

to be missing data.

~

The respondent S seX was measured by the composite var1ab1e V1626.

%

The var1ab1e was coded 1 if, male, 2 if female. As a result, pos1t1ve regres-

sion estimates emanating'frdm‘this variable indicate a greater -value of the

“*dependent variable for females. g

The Tatent variable of ability was measured by four manifest indicatqrs

of ach1evement V0614, a scaled vocabu]ary score; V0618, a scaled reading

score; V0619, a scaled 1etter group score; and V0620, a scated mathematics’

score. These variables were not recoded. They represent scores on a

£

8

standard1zed test administered to-the respondents during the spring of
t#'r

1972, the1r senior year of high school.

The latent variable of academic preparation was measured by three mani-

fest indicators. These were the nuiiber of semesters of science taken between

‘ July 1, 1969, and graduation (V0046), the semesters of. math (V0074), and

the semesters of foreign languages (V0053). 'Gi]maétin, et al. (19763

“have shown that young men who" plan sciehfific eareers comp]eted~more math

and foreign language courses in high schopfithan did young men who did not

b1an such careers. ,Moreover young women p]éhhing such careers took more

foreign 1anguage courses than would be predicted from the1r ab1]1t1es We
4

expect that comp]etlon df‘éuch courses\w1}1 not only pred1ct successful at- .

tainment of p]ans-to enter scientific careers, but will also pred1ct the
12 i




’

attainment of additional years of schqo1ing. The_mépifest variqb]es were
Mot recoded. N ) ,

Two manifest variables were used to index college plans. The first of
these was.an NLS routing question (V0385), and was recoded ﬁnity'for those
people who planned to enter either a four-year college or univergity, or a
two-year academic juniér co]]ege,'either full time ;ﬁ part time wﬁi]e woékiqg,
apprenticing, or homemaking.-'Otherwisé, tﬁe variable was coded zero. The
second manifest measure of college plans (V0386) was based én'(esponses to a

& -
question about what the respondents planned to do during the year after high

school "if there were no obstacles". The variable was coded unity‘fo} those

L

who said their é]ans were td attend either a two-year academic junior'college
or a four-year college orfunive;;ity. Otherwise, the variable was coded zero.
Educational attainment was measured with two manifest indicators, . The ‘
first of these was V1854, actéa]yeducational attainment measured four years.
after high school graduation, and the second was Vi855, planned educational
attainment measured at the-same time. The latent variabfég educatia;a1
attainment is therefore a_conétructibn not oply of actual years of éducaﬁion

4

completed by the third follow-up suryey, but also includes a €omponent th§t
measﬁres tbe-years of additional planned education.~Both rianifest mea;ures
‘were recoded to reflect yeans‘of schooling comb]eted:or exected to be com-
pleted. 'Following Featherman and Carter (j976), we equated twQ years of
aﬁtquance in a vocationél, tnéd; or business schoo](with one yea “of

attendance in an academic schgol.

.

SPECIFICATION OF THE LISREL MODEL
Obtaining estimates for the model shown in Figure.] was accomplished

by using LISREL (linear structural relationships by the method of maximum




e

-

. , ‘ | Y

a

1ikelihood); a computer program developed by Joreskog and SGrbom (1978).
The LISRELJmodel assumes a causa] structure among a set of unmeasured, latent \\

var1ab1es, some,_ desrgnated as axogenous and others as endogenous. Theségun—

Y

¥-
measured variables are also re]ated,to'a set of observed variables sueh that

the 1atent“variab1e§‘appear as éauses of-the ébserved variap]es. The LISREL ;

model, therefore, consists of tWwo parts: the measurement model, and the

’

structural eqhatioq modeT.

»

These two parts of the model have been describéd above in Bhe vernacular. .
- . .

In LISREL terminology, two random vectors, n' = (ni, N2, N3, Ny), and g' = (gl,

~

€2y £3, gqg Cs), represent the <latent endogenous and latent exogenous variables,

i
respectively. So that n:1 = ability, n, = academic preparation, 'n; = college i
plans, and n. = educational attainment. Fdrthermore,'él = father's occupaiion, 1

€, = fafhér's education, £; = mother's education,-£, = number of sibiings, and Kz

E£s = sex.

A4

The model specifies a fully. recurs?ve causal structure among the ]atent

r «\-,rw . .2

var1ab]es, such that: RN x - ) v '

T, &

Bn=rEtg

“
)

where g8 (4x4) and r (4x5) are matrices of structural coéfficients in which

~

T is a full matrix re]at1ng the exogenous vector to each of the endogenous

]atent variables, and B is a matrix relating each endogenous yariable to'tho e
\ N —,_
that foi]ow it in the causal scheme. ¢' = (g, £, g3» z,) s @ vector of‘a

~
~

randomly disgribﬁted residuals uncorrelated with each other and with £.

The vectors n and £ are not observed, but y' < (y], yé, Y3» Yg5 Vi &R%

< ~

Yg» Y72 Yg» Ygp Y1g0 Y11) and X' = {xps Xpu X3. Xgs X5y Xg, X7, Xg) ave

_ observed; such that:

e y=A nte

i

~1




and
. -~ . /
° X=A +6 M ‘: . . )
T ETL > S
where € and § are vectors of errors of*measurement in y .and x, respectively.
These errors of measurement represent both specific and random components of

4

variation (Alwin and Jackson, 1979). They afe assumed to be uncorrelated
) .
with n, &£, and ¢, but may be correlated among themse]yés.o The matrice§

éy (11x4) aﬁd K (8x5),ar? regression matrices of y on n and of x on &g,
respectively. o ) c7 . d

Let ¢ (5x5) be the covariance matrix of £. let¥ (4x4) = diai‘(&?l, \\x/
W22, P33, Pyy) be the Varianqe Mtrix of G- Let 95 and.Q be the covarfanc;
matrices of € and§, respectively. In application, some of the elements of-the

four regression matrices, and the four covariance matrices, are fixed and equal

to preassfgned values (often zero or uhity) Other elements are free'panaaéters

'ﬂ;,. ~

to be estimated by the method of maximum Tikelihood. This estimation procedure
_requires.that the estimates be max1m1zed with respect to some known distri-

"bution, which in the case of LISREL is assumed to be the mul tivariate normal.

The structurdg model, though incomplete d1agramat1ca]]y, is shown in

thes path -diagram in Figure 1. The variables enc]osed 1n ellipses are un-

observed, latent variables. The manifest variables are represented by their

]

variabTé names given in Levinsohn; et al. (1978). For the sake of simplicity,
in the fo]]ow1ng not@t1ons, cons1der X, = V0368, X, = V2468, ey Xg = V16ZQ;
and,Yl = V614, Y, = vms , Y11 = V1855. Furthermore, et xp = (X, - X)),

s Y11 = (Y11 - Y11),A§o }hat all the variables are exBressed'as de-

viations from their respective means. This transformation has n§ effect

v

. . ? :
upon the regression slopes, but does serve to eliminate constant terms from
e
. ™,
LR e .
the equations.
.

With this notation, the structural portion of Figur%jl is a fully

15 . .
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: A
B . * >
'

. ' recursive I}IOdE] among the latent variables, r.‘epresented\ by the fo]]o»ﬁ'ng )
structural equations: ,‘Y
- ' '
; N1 = vnér * 1282 * 138 F Yiube t YasEs + 0
oM = vyl vzef2 t vass T vaubu o vasEst Bamt Lo o~
J ns = ynér * Yaiiz * Y3383 vaubu * YasEst Baimit Banz t L
/ Ne = Y181 ¥ Yu282 + ovua€s t Yuulu t o vusEs T Buani t Buonz t
’ Buyans t Ty
In algebraic form, the measurement portion of Figure 1 is: ‘
i ~ . - 1= Ané*t 6 ‘ .
Xp T >\215‘511'" 82 . ' !
X3= X328, 83
Xy T Ay282 7t Su
' X5 = As3Est 685
. Xe = Xe3E\T s
X7 =. &y : I
= Xg = &s , -
| . YT Anmt €, -
- Y2= daim t e, . )
Y YaE Ay tog,
\ CooYe = A e, ) _
¥s = °>\52n2 t e p: ‘
Yo = Xeanz * és -
v Y7 = X7ane ¥ oeg i - . ’
Yo = Agans T g4 V )
Yo = tosns ¥ g . ~
-~ ¢ Y10 = hoayny teqg
& Yir = haayny + €9 #
/

‘.
ut“




N

A metr1c for the latent variables is e?iab]1shed by fixing some elements

in the Ay and A matr1ces to unity.’ Nameiy, Ayr = Ag2 = Ag3 = Aigs, = 1.0

o« U

y and XAgs have been

~

in, Ay and A21 = A32 = As3 = 1.0 in Qx' In Ay, A

~

'spepifieﬂ td be unity to set these latent variab]es\exact]y equal to their
respettive manifest indicaters. As a result of these Specifications, the
s, mMetric of ability is, measured in terms of V0620, the metric of academic
t ‘ .preparation in terms of V0074, the¢metric of college plans in terms of V0385
: as recoded, and the metrjc of education in terms of V1854 as recoded. Among
the exogeneus variables, the metrjc of father's occupation is measured in
terms of V2468, father's education im terms of y1627, and mother's education

’

- in terms: of V1628.
/ N

. EDUCATIONAL ATTAINMENT AMONG WHITES

~

3
Assuming the joint distribution of the 19 variables in our model of.
! o ~
educational attainment is multivariate normal, we obtain maximum 1ikelihood
est1mates of parameters of the 23 structura] and measurement model’

equations using Joreskog and Sgrbom's (1978) LISREL program. (In par-
'ticular, the LISREL program we used to estimate our models employed the
corrected procedures in the computation of standardized solution matrices
. GAMMA and D, and in t-values for multiple group comparisons.) The estimates
were computed from pairwise present correlations forq@ﬁ%te 1972 high school

seniors. The correlations, mean, and standg'd deviations among the 19

variables are shown in Table 1.

- e o -
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When -the structural "and measurement models were estimated for these

AN

data,, a“chi-square goodness-of—f\t Statistic was calculated, and 1s‘shown
in the first row of Table 2. This value of 5975.59 suggests at first

glance that the fit\of the model is not acceptable. It is well known, however,
] ) v ) *
that, "in large sgmp]es virtually any model tends to be rejected as inadequate"

-

(Bentler and Bonett, 1980). Thus, no other théoretical model will fit short

N

of saturation, but an alternative model which is merely a specialized version ¥
offthe original model, can be constructed; having estimated the:two competing
models, a chi-square difference test can be used to evaluate the statistical

/
significance of the parameters that differentiate between the. two competing

. . . . ° S
_models, . A S
. TABLE 2 ABOUT HERE
/- --—-------‘- --------------------- mE=s== . - I

The qugstfen then becomes %gich parameters of our model shall, be,
changed. First of all, the structural equation model could be altered, but
it is already fully recursive and otherwise to change it woqlgfgefy the ]ogic

of the temporal and theoretital re]ationshipsdggpng~these variables. Second,

\

the factor ana]ytic‘structure ?ou]d be altered by allowing, for example, a

Eausa] effect of the Tatent factor, mother's educétion, to influence one or
7 R
more of the manifest variables measuring father's education. But this suggestion

is rejected also, again on the grounds of logic of our measurement model.

l .

Third, the initial assumption that the measurement’erroys, among the mani fest
variables Q3$e uncorrélated could be relaxed. 1In this:caie; there is no
p 'ébjection to altering the model, because the fnitial assumption of zero co-

variance is not only restrictive, but is also contrary to the findings of

Bielby, Hauser and Featherman (1977) and Wolfle (1979).

e
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"~ Table 2. Goodness of Fit for the Different Models of Edugational

- *Attainment of White/1972 High School Graduates . X .
(Pairwise Deletion! N = 11753) - :
-~ rs — -~ 2 '
: X
- ! for?
R § or e
o ] * =0 )
. { Model Xz d.f. Prob. (d.f.=1) Prob.
~ "~ Uncorrelated errors 5975.59 121 0.0 .
85,3 free 5595.16 120 0.0 /380.43 0.0
%s,3, €19,8 Tree 5584.22° 119 0.0, 10.94 .001 °
E} . . o] )
2
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The correlation between these two error terms was .26.

\ Accordingly, we examined the_off-diagondl elements of the two error

variance-covariance matrices to see which elements weremost 1ikely to be

different from zero. Since we wanted to find which one of the a priori

-~

assumpt1ons of zero covar1anoe was Teast probable, we re]axed the zero- ¢'
restr1ct1on for that element of Oe‘or O which gave the 1argest decrease in

‘ .

the chi-square goodness-of-fit statistic.d Following Sorbom_(1975),“3h .
inspection of the LISREL-proguced table of fidst-order derivatives (nat

shown here) suggested that 0 was probab]y not zerno. This is the co- T,

$s3
variance between the errors of V1627 and V1628 the compos1te education

wariables for father and mother, respectively.

-

AlTlowing the covariance between §; and 85 to be free (i.e., a parameter

11

to be estimated within the model), the model w&e re:estimated, and a new chi-,

, square goodness-of-fit statistic calculated. As can be seen in the second row

. 7
5

X e ! .
‘TST Table 2, the difference in fits between the -model assuming uncorrelated

»

errors and a new model assuming O to be nonzero was 380.43. This is dis-

853
tributed as chi-square with, one degree of freedom, and is, of course, highly

significant. .Apparently in the construction of the two composite education
» . »
1nd1ces, a systemat1c component of error was 1ntroduced into the two measures.

a

-

v L

The moded with Od free had a chi-square goodness~of—fit'of 5595.16 with

120 degrees of freedom. This i€ not a very good fit e1ther a new 1nspect1on

of the der1vat1ve tables suggested O lo,e MY be nonzero. A new model was ,
b

resulted in a

therefore estimated a110w1ng th1s parameterzto be free, whi

Y
chi-square of 5584.22 with 119 degrees of freedom Th1s good

ss-of-fit i

very different from that of the previous model; as a resu]t adop¥€d as our

f1naﬂ model for whites the one as prev1ous1y spec1f1ed w1fh the add1t1ona1 pro-

.

vision that the covar1ance between 83 and 65 is nonzero. .

21
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- composite measures of parenfs'

.Measurement Model :
%

:

ways.

whites,

. < v . ). .
Jather than to nonrandom errors in the original

¥

wh1tes

. Hav1ng§found the best- f1tt1ng, most Tog1ca]]y plausible mode] for
let us turn our attent1on to the measurement propert1es of these

.o As we have seen, the ev1dence nean]y comp]eteLy indicates that te-

- -

variables®among wh1te respondents.

porting errors, for whrites are random Only one nonzero coerrelation among

-—

the error terms was fdynd, and that was betWeen two NCES-constructed

«

education.
the correlation was not found betaeen respondent s reports, but rather be-

tween two constructed Tndicators. Thus,'the\nonzero correlation 1§7morel
. <

]ikegy due to some specific covariance introduced into the composites,
. -~

reports. Yhis general
inding: agrees with the resu]ts pub]1shed in Bielby, Hauser and Featherman °

(1977), who conc]ud\ﬁ reparting errors were random for nonblack men.

Reporting errors _may be random but they are nonethé]ess suBstantiai‘

»
" Parameter est1mates for +he f1na] measupement mode] for whites appear in

.columns 3 - 5 of Tab]e 3.

»

<Column 6 shows the estimated re]1ab1]1ty co-
eff1c1en{s (the squared true score - observed score correlations estimated
. X ‘ X

from the measurement model). These coefficients are’strjking in several

First, they are considerab]y“]ower than those previouS1y'reported;\
' 1

*"for nonblack adults (Bielby, . Hauser and Featherman, ]977)1and for wh1te

twelftherade youths (Mason, et al., 1976) For examp]e, Bﬂe]by, et al. .

(]977 p. 1258) found reliability’ coeff1c1ents for father's occupat1on
(1976, p. 466) reported a qoefficient

1
In comparison, thed@eliability coefficients .for

of .85 and 89 whﬁ]e Mason, et al.

of son's report of .91.

‘e

our. maitifest indicatofs of father's occupation were only .67 and .60.

ge-cannot explain¥hese differences here. They may;be due to differences

We consider th1s fact s1gn1f1cant--'\




FNF
g A
B
< 3

he wording of the questionnaire items (see Featherman and Hauser, 1978;
Kerokhoff 1974), or to differences in persona] 1nterv1ews versus mailed
quest1onna1res, or to differential cod1ng errors, or to d1fferent1a1 errors N
1ntroduced during keypunching, or Byen to errors of reporting. In any event *

reporting errors .in the NLS data seem to be considerably more severe than

among other data sets which address the achievement process. ’ {\
\ ,
S S o N
TABLE 3 ABOUT HERE .
. — e e e e

;Second, it is a1oo striking that the re]iabj]ity coeftjcients for A\
the background variables are greater 1n‘Va1ue for the original questions
tnan for the NCES-constructed composites. Apparently the composites contain
sources of error (additional coding?.keypunching?) that are not contained in
the originat guestions: . : o
Third, un]ﬁke Bielby, Hauser and Featherman (1977) who found that soc1a1
background var1ab1es were reported w1th near equal reliability, we f1nd that

parent s educat1on was measured with cons1derab1y greater reliability than

father's occupation. °° )

. Among‘the schooling process variables, we’ also find relatively low | «
coefficients of reliability. Fpa the four measures of ability, the reading

d\
and math tests are more reliable than the vocabulary and Tetter-group teits.

S

In measuring academic preparation, semesters. of math and science are considerably

.

more reliable indicators than semesters of foreign language.. In measuring

[4

S .
college plans, a straightforward question (V0385) about college plans seems.
somewhat more reliable than a question KV0386) which asks respondents to con- '

/
. sider possible obstacles to their plans. , g ~
- . . .
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Table 3. Measurement Model Parameter Estimates for White 1972 High School
Graduates (Pairwise N=11753)

Variable /// © SR ) l
- Observed " Error True Relative Reliability . |
True Observed Varignce Varignce N Varignce Slope - Cogfflcignt |
- 9 % o A3 (02/03)25 ;5 1
2 ] |
Ability 614 92.80 . 47.20- 59.30 .887 .50
618 86.10 33.83 , 1939 \?1
619 , 76.78 41..85 ' 768 - .26
620 87.30 28.00 1.0* .68
il A .
Academic 46 3.65 1.91u 2.36 .856 .47
Preparation 53 5.14 3.50 .836" .32
74 4.01 1.64 « 1.0% .59
A \
College 385 .250 .05 .193 1.0* 77
Plans 386 235 109 , .808 . .54 S
.. L4 . s
Education .1854 2.44 - .443 1.99 1.0% .82 . \
o o 1855 6.26 1.6820 : 1.525 L \
. \ . N ’
Father's 68 497.89 . 162.06 ‘5314.2] ©1:034 . .67
Oijpation 4€8 - 520.39 206.18 1.0 .60
% ) ) *
Father's 1627 11.47 1.36  10.13 1.0% .88
Education 1009 11.29 .91 1.012 .92
: 8 . ’ .
Mother's ~ 1628 7.41 7 1.33 6.12 1.0% .83
Education 1010 6.30 .55 1.018 .92

* Fixed value




. Finally, two maoifestvindicators were used to mgasure educational
attainmeot. One question kV1854) asked respondents in October 1976 -- four
years after high school grado;tion -- to indicate their actual educationaf

. attainment. The second question (V1855), presented at the same time, asked

respondents to indicgte their educational plans. Both variables were in-

I3

cluded for the purpose of capturing bath actual attainments for those who
had already terminated their education, ahd for those who were still in téé-
educational process Of these two variables, actual educétion (V1854) was
siightiy more reliable than educationai p]ansﬁi The re]iability coeffic1ent
‘of .82 for. educationa1 attainment is comparable_to reliability coefficients
'from the 1973 0CG. Bielby, #auser and Featherman (1977, p. 1258) report a
reiiao\iity coefficient of .89 for the initial Current Popuiation Survey, and
.96 for the 0CG reinterview (mostly by telephone). However, an 0CG mailout,
mailback questionnaire oroduced a coefficient for education of .70. Thus,'
the NLS reliability coefficient of .82 is greater-than the comparable co-
egficient,derived from the 0CG mailed qgestionnaire, but Tess than those

N

LN
obtained from the 0CG personal interviews.

*Structural Model: Whites ‘ ' 1

1

' In this section we. present the results .of the structura]’equatior
-~ ' portion'of our model for whites. The structural coefficients_are shown
) : in Table 4. Later we will compare thesearesuits to those obtained for
- Mexican-American;; here we are concerned only with the wﬁite portion of the
‘ﬁ NLS sample. .As Hypothesized above, father's ocoupation and both, parent's

levels of education positively inf]gence respondent's level of abi]ity.\

These a@ssociations may be spuriously due to patental intelligence, so we do

]

, ' not wisfi to interpret these effects necessari]y as the result of environ-

mental di'fferences in households with different socioeconomic characteristics

4

25
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'\} |
(see Scarr‘and Weinberg, 1978). The number Ef/sib]ings, as hf%othesized; has ‘
a negative influence on ability. Knowing one's sex does notsincrease one's
capacity to predict one's level of ability; even with a very larde number of

cases, this parameter estimate is statistically nonsignificant.

I3

As discussed aboye: we expected positive effects of parental status

easures on academic preparation, and a negative effect from number of -

siblings; we.ﬁhouéht women wo&]d complete fewer academic courses than men;

we also thought higher ability students would comp]eﬁe more academic courses
than their less able peers. In several instances, we were showq to be wrong
in our assumptions. While fagher's occupational status had a positive in-
fluence on the ;umbeﬁ Qf academig courses completed, the effects from both
father's and mother's education were statistically indistinguishable from
zerg. Women students comp]etéd about one-half fewer semesters of academic
preparation than their male cqu&terparts. The higher ability students
completed more academic c]asséﬁ; this was the strongest of the six predictors.

' Among the cauéa] forces that influence the deve]épment of plans to attend
college, Table § shows that ability aqd'academic prepara%ion are the strongest .
predictors. Among the backgrdhnd variables, father's occupat{on and both ’
parent's education variables héve,positiVe and significant effects. Respoé-
dents with more siblings are ]éss ]ike]y to express co]%ege plans. Finally,
women tend to be more likely to express co41ege plans than do men, even h

4

after controlling for all of the other independent variables in the

structural equation; this effect is small, but nonetheless statistically
\ o

significant.




Table 4. Maximum-Likelihood Estimates of Parameters of the Educational Attainment Process for White 1972
High School Graduates (N=11743)

Independent Var}ab]es

Father's

Father's

Mother's Number

Academic

College

Dependent 9
-Variable Occup. Educ. Educ. - Siblings Sex Ability Preparation Plans
Standardized Coefficients
Ability .108* 157% ..188% -.075%  .012
Acad. Prep. .073* .024 .020 -.050% °-,172%  .608*
Co]]eg:e"'iﬁﬂ'rra\S . 105% .054% 7 Q71* " -.068* .035% [ 292% v . .305% . )
Educatjon -3 .017 .072% .063* -.040% -.01 .164% L124* .565%
y Regression Coefficients?
Ability .047 .381 572 -.262 .185 .16
(.008) (.042) (.038) (.037) (.145)
Acad. Prep. .006 .011 012 ¢ -.034 ~-.510 119 g .45
(.002) (.008) ‘ (.0Q7) (.007)" (.028) (.002) *
College Plans .003 .008 .013 ~.014 .031 017 .090 .44
(.000) (.002) (.002) (.002) (.008) (.001) (.004)
Education .001 .032 .035 -.025 -.029 .030 115 1.786 .68
(.001) (.006).  (.005) (.005)  (.020) (.002) (.012) (.042)
B - H 7’?

4Standard errors in parentheses.

*Indicates ahsolute size of coefficient equals or exceeds 2.57 times its standard error.
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Finally, we cdme t? examine the eépimated parameters of the.structural

equation for educational attainment. We had expected respondents wh9 had

fathers with greater occupational status to themselves acquire more years
¢

4 ) . \ ) ) ) - -. . . ) ) :
of schooling. However, the coefficient is not statistically significant;

net of otRer variables in the equation, father's occupation does not influence

education. 3oth parents! educational attainment influence the}acquisition

of education, with nearly ‘equal effects. Respondents with more siblings

acquire less schooling, although the effect is small once the influences

°

" models of. educational attainment among Mexican-American NLS respondents. As

of other variables are contro]]ed: Despite the fact that women are slightly
morealikely than men to express college plans, in the event men and women
appear to acquire nearly qual\amounts of schooling, net of the influence

of other variables in the model. Examinifig the influence of the' endogenous
variables, one may.see that the most important predictor of years of education
among high school seniors is the variable which measures plans to attend
college. * This méy seem trivially obvitus, but it is certainly not trivial

in its impact. %hose students whojexpressgd nlans to attena colleée, net ~

of ability, acadgmic preparation, and other background influences, will

acquire 1.8 years more schooling than their peers without co]Lege plans.

Completing academic courses in high school also influences educational

" attainment, and influences years of schooling about as much as does

respondent's ability. . ‘ ‘ 9

-~

EDUCATIONAL ATTAINMENT AMONGiMEXICAN7AMERfCANS ' -
In this section we present tae }esults of the measurement and strﬁctura]
before, we assume that the 19 manifest variables nave a joint multivariate
normal distribution, and écquire LISREL estimates of the pdrameters ﬁsiggv
pairwise present correlations. These correlations, means, and‘standard /
deviations for Mexican-Americans are shown in Table 5. "Comparison of these

. g . . . . ‘
means to those of whites suggests that Mexican-Pmericans have iower levels

g 2 35




years of schdo]ing; the corresponding figure for whites was 14.9; at the

”

of socioeconomic background, and have ability test scgrés about 10 points

less than those of whjges. Mexicaanmefican youths coﬁp]efed fewer semesters
of academic cou;ses than whiges, and fewer Mexican-Americans expressed plans -
to attend college. In 1976,°when asked abéut their planned Tevels of educational
attainment, Mexican-Americans responﬂed on the average that they planned T4.4 .

&

same time, Mex1can Amer1cans had actually attained 13.0 years of schoo]1ng,

‘ wh11e wh1tes had atta1ned 13.5 years

" - b o = - = — = ——— - -

When the structural énd.meésurement model wa§ estimated for the

4

Mexican-American subsample, as shown in Table 6 a chi-square goodness-of-

Nt

-

fit statistic was obtained equal to 440.60 with 121 degrees of freedqm. .
Examination of the first-order derivatives sugge?ted, a; for whites, that

the error\terms for V1627 and V1628 méy be corretated. EA new model with

‘tﬁis free parameter resulted in a chi-square of 4i1.91 with 120 degrees of -
freedom; this is a.signifieant imprdvement in fit. Once ag;in, a new
exahinatiqn of the first-order derivatives suggests €19 and ey may be
correlated.  The resulting: improvement of fit is margﬁ%al: even if statisti-‘
cally significant; because these variab]es are substantively unrelated, and :
the improvement in fit was not large in re]at1ve terms, we accepted as our

final model,one in which &, and 85 are corre]ated This happens to be the
1dentrtal meastirement model as used for wh1tes, ang suggests that freither whites
nor Mex1can;Amer1cans report these vgriab]es with any substantial system-

atically correlated gsrors.
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Measurement Model: Mexican-Americans
~ °

We conclfide aScwe did for whites that reporting errors for Mexican-

9 Americans are bésica]ly ranaom; the only two variables with substantial
covariation betyeen Eheir errors are NCES-constructed variables, and the _
systematic compbnent of égvariancé cdq}d have been introduced }n their con- 5
struct{on. While the errors of measurement may be randonu*they are none-
theless shbstan;ialu The coefficients ar; shown in column 6 of Table 7.

~Compared’to‘the estimated re]iab;lities among whifes, the Mexican-Ameridan
respondents report Fheir father's occupation.as reliably, or as unreliabty,

as amogg whiies; reliabilities of parental education were moderately less for,

Mexican-Americans than for whites. As for whites, the reading and math

.o

~ subtests of abiljty were more reliable indicators thah the vocabuiary and

— \
letter group subtests. For academic preparation, math and science courses

’ ¢

’ are more rel#able than foreign language. Between the two manifest measures
\ of educationg planned education is apﬁﬁ?éﬁfiy/somewhat more reliable as an

2 -
indicator of educational attainment for Mexican-Americans than is actual

-

education a§ of October 1, 1976;<%his contrasts to the resu]ts for whites,

for whom actual education was a more re]iab]é'indicator. These differences

e

notwithstanding, the similarities between the grodps'seem né%eworthy. The
[V .
level of random errors seem approximately the same, and there is little N

evidence to suggest any extensive nonrandom reporting errQrs,

. L e mmmmmm— e e L
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Table 6. Goodness of Fit for the Different Models of Educatiomal Attainment .
of Mexican-American 1972 High School ,Graduates (Pairwise N=493)
- T - i
Model o, . X d.f. Prob. ax* d.f. Prob.
Uncorrelated errors . 440.60 121 0.0 N
8s,3 free = 411.91 1200\ 0.0 .28.69 ' 1 0.0
85435 E10,g free 406.43 119 0.0 5.48. 1 .019
J R 4
: C
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Table 7. Measureffent Model Paramefer Estimates for Mexican-American 1972
High School Graduates {Pairwise N=493)

Variablé ) — N
—— " Observed Error True Relative - Reliability
True ~ Observed Varlance Varignce Varignce .. Slope -« Cogfflcignt
o e o2 kij (cr/oi)kij
Ability 614 58.01 36.33 49.23 664 .37
618 87. 25.90 1.115 .70
619 102.13 61.05 : 913 .40
620 83.00 33.78 _ 1.0% .59
Academic , 46 2.43  .1.47 2.20 - .662 ~ .40
Preparation 53 3.79 3.29 .478 .13
74 3.13 .93 1.0% .70
College 385 .232 - .058 -.174 . 1.0% .75
. Plans 386 .216 106 .792 .51
Education' 1854 1.73 .66 1.07 1.0% .62
1855 5.06 1.14 1.918 .78
Father's 368 433.54 124,75  260.84 1.088 71
Education 2468 421.39 160.55 - 1.0* .62
Father's 1627 7.85 " 1.67 6.16 1.0% T8
Education 1009 7.92 1.37 ] 1.032 .83
Mother!s 4 1628 5.39 - 1.29 4.14 "tox L7 !
Education 1010 5.49 71 .1.074 ¢ .87

* Fixed value.

®




Structural Model: Mexican-Americans

. In thid section we present the results of the structural equatio&
6. < N > o \
portion of our model for Mexican-Americans. The structural coefficients

. < @

age shown in Table 8. Here we will informally compare these coefficients

-«

to those of Whites, an& will postpone for the moment a formal test of

¢

statistical differ&nces. - .

s
»

R o - - - - —— = - -
Y

TABLE 8 ABOUT HERE - -
) e mmmmmmmcmcmee- ot

A

N

. Among Mexicgn—AmeriEans, tﬁe important prediS}Q:s of abi]i%y are father's

. ] ° .
otcupation and the.number of siblings, but only the latter 4s statistically

significant at the .01 level. Unlike whites, Mexican-American women scored

»

lTower on the ability factor %han,did men, but the net -difference was not
statiStically significant. The detrimental influence of more sib]ings.waé
greater among Meéxican-Americans than among whites, but the influence of

s N . . T . ..
// parental education and father's occupation amongiMex1can-Amer1can$€WErg

A

statistically indistinguishable from zero. 5
In the determination of academic preparation, among Mexican-Americans

none of the social background variables were statistically significant, but
- ? ’

ability and sex were. Increments to aBi]ity prodyced additional academic
. ~

preparation of the same order of magnitude as among whites. The Mexican- -

American men,,Tike th whites, completed more academic courses than did

<

women. Note here, as in the equation predicting ability, that on1y abgut

N

In developing plans to attend college, the Mexican-Americans, as do
. - , S
whites, depend primarily.on ability and academic preparation. Nong of the

)
13 . . o . °

.34 o \

. one-half ‘as much yariance is explained for Mekﬁcan-Amgricans.thén for whites. -
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Table 3.

1972 H1gh Schoo] Graduates (M~493)

Max1mum-L1ke11hood Estimates of Parameters of the Educational Atta1nment Process for Mex1can Amer1can .

Independent(Variab]es

Dependent Father's Father's _bMotheF's Number . 0 - Academic Eb]]ege 2
Variable =~ Occup. Educ. Educ. Siblings Sex Abitity Preparation - Plans R
_ Stqndardngd Coefficients )
Ability 183 .007 .007 -.130%  -.023
.Acad. Prep.  -.024 .051 .052 .036 -.197*  .443* .
. College Plans .112 . -.254 .057 .031 -.079  .450* :167* .
_Education -.083 145 .016 -.013 .031  .166* - .114% o437
' '-'b * Regression Coefficients? .
Ability .080 .016 ,023 -.455, -.351 % .07
_§.037)° (.252) (.221) (.142) — (.693) ‘
Acad. Prep. -.002 ~ - .024 .031 .025 -.582  .087 ) .22
. (.008) (.053) (.047) (.030) (.147) (.012)\
Coi]ege Plans  .003 -.036 .010. .006. -.069 .026 .049 %30
> . (002) (.014) (.012) (.008% (.040) (.004) (.018) -
. Education -.007 .064 .009 -.008 .085 .030 ) 106, 1.381 .58~
§.004) (.030) .(.026) Yy (.017) (.084) (.009) (.038) (.171)
. \ S—

3standard errors ip parentheses.

. ~
.

]

\ - ’ ~ . £ : . .
*Indicates absolute size of coefficient equals or exceeds 2.57 times its standard error.
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social background variables are statistically significant. In this instance,

the two groups seem to be nearly the same. X
Examining the coefficients for educational attafnment, we are struck

more by the similarities between the two groups than by their differences.

Among the background variables, there are some differences, but it cannot be

said that they consistently favor or d1sfavor e1ther group. Thus, for

neither group is the effect of father's occupation statistically significant;

for Mexican-Americans the inf]uence of father's eeucation is nearly twice that

exhibited among whites, but the influence of mother s education among Mexican-

Amer1cans is neg]1g1b]e Additional brothers or sisters is less a detr1ment

°

‘to Mexican-Americans than to whites, but in neither case is the effect ve?’

large. For neither group are either men or women advantaged in terms of

educational attainment For both groups, the most important predictors of
e N

educat1on were the endogenous variables., ab1]1ty, academ1c preparation, and

college plans; but the marginal rates of returns for these variables were

-

nearly the same for the two groups. The only ditfeience,of note was for the

variable college plansi-—whites who‘expressed plans to attend college actually

attained 1.8 additional_years on the éverage;«Mexican-Americans attained only

3
1.4.

\In sum, we are‘imﬁ;e;;ed more by the similarities of effects between
Mexican-Americans and whites than we are by the,thferences. The co-
efficients do, of course, vary between the two groups, but the d{rection
of statistically significaht effects are most oftéh identical, and the
relative magnitudes are often close in valué. The question that remains

unanswered is whether the differences that do exist between the two groups

reflect substant1ve d1iferences or whether they are differences that m1ght

o

&ave been expected to occur by chance. This 1s the question to which we

< -

36

Egdariy Koo ALs S b AT as it el 1),

paes e




- 1

now turn our attention. B

COMPARISON OF STRUCTURAL EFFECT§ ACROSS ETHNIC GROUPS °

Having obtained estimates of the parameters of the model of educational,
attainment, for whites and Mexiban-Americans, we then askqé whether the differ-\
ences” in-estimated parémeters resulted from random’samp1ing fluctuations, ’
or whether the differences restted froé real differences in the précess of
educational attainmeﬂf\betweeqathe'two groups.  To ef%ect this’gna]ysis we
estimated the_model for bbtqyg}ougs, specifying the same measuremenf'and _
structural models, but a]]owi;g’the estimates of these parameters to vary
as they will across the two gréups. We then constructéd a new model, speci-
fxing that the parameter estimates in the gammé matrix (effects from exogenous
to endogenous variables) and beta matrix (effects from endogenous to sub-
sequent endogenous variables) Tbe invariant across the two groups. If the
goodness-of-?it statistics between these two'modé]s do not vary‘signifizantly
we wdq]d c&ﬁc]udé'that specifyﬁng invariant’structyral effects across the
grougs did not seriously erode our ability to fit the model to the data. If,
howeygr, the two chi-square va;ues were significantl} different, thengwe
would cgné]ude thefe were différences between the groups large enough to’
seribus]y ero&e the model's ab{]}ty to reproduce the observed vééiance-
covariance matrix: We were in fact testing for statistical interactions
among the structural coefficients across the two groups. Rejecting the hypo-
thesis of'ipvariant gamma and beta coefficients.wés therefore equivalent to
concluding %hat the §ﬁruc;ura1 Foeffipients of the proceés of educational

attainment vary bétween wyhites and Mexican-Americans.

"When both groups were considered together, and the gamma and beta
matrices specified to be invariant across the groups (no differences in %he

process of educational attainmeht), a chi-square goodness-of-fit statistic

37
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-was obtained equal to 6146.12 with 267 degrees oflfreedom. This reflects,

of course, a poor fit, but the question of interest is’whether the fit is
any less worse than a model that does not constrain the.gamma and beta

coefficients to be invariant across groups. When such a model was estimated,

4 . “o

the chi-square coefficient was 6035.76 with 241 degrees of freedom. The
difference between these values is equal to 110.36, which is also distri-
buted as chi-squa;e with 26‘degrées of freedom. At the .01 level of
probability, we conclude tﬁé chi-square value is stgtistica]ﬁy significant.

That is, the coefficients in our model of educational attainment differ

to a degree not attributable to sampling error.

e Q

SUMMARY AND DISCUSSION . hd

t =

, N ‘ g
We conclude that the process of educational attainment varies between

whites and Mexican-Americans to a statistically significant degree. But

now we want to draw the cgmmoﬁ distinction between.differences that are
statistically significant, and d{fferences that arebsubstantiveTy important.
It is well knownpthat practically any difference, no matter how small, may
be sQapistica]]y ;ignificant if'the sample size (a value whith enters: into .
the denominator of the test statistich is large enough. In the NLS sample,:
the sample size is very large 1ndeéd. There were ﬁear]y_JZ,OOO whites in

°

the sample. We may, as a result, be very confident in the stability of

parameter estimates for whites; a confidence which extends to the comparison _

+ . 3

of these coefficients to corresponding coefficients for Mexican-Americans.
It is another question, however, whether these differences are substantivaiy

important. As we have noted throughout this péper, we have béen.struck .

' more by the similarities between.the two groups than we have been by the

s —

differenées. " Thus, our overall impression is that the process of educational .

-
’
' [l
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attainment may differ between the th groups, but not a degree worthy of
much notice. '

| Yet we want,to be clear about whom we are making these statements. The
population to which these results are.generalizable consists of high school
senior;. Our coﬁé]usions pertain to students who were still in school in .

the spring of their senior year (1972): when we examine the social mechanisms

by which these people convert their human capital into years of additional

- schooling, it does not seem to matter very much whether a person is whitgg,

or ngican-American. Those high school seniors who went on to accumu]ate‘
additioné] years of postsecondary schooling wage those who possessed higher‘
ability scores, who accumulated academic courses in high schoo], and who
had developed p]ans to attend a co]]ege or un1vers1ty

It is pne thing to say that the‘process of educational attainme;t
varies put little-between the two.groups. It is another to say that the'
ohtcomes will be the same; Because Mexic?n-Americans have mean ability
scores nearly ten points below those of whites, take fewer acédemig courses

in high school, have fewer members who plan to attend college, have parents

of ~Tower socioeconomic status, and more siblings, thus will the 1972 high

'school cohort of Mexican-Americans attain less §choéling than their white

4 T

peers. Equatity of educational opportunity wi]f not equalize Qutcomes whén
the groups are not equal to 1biin with.' Before Mexican-Americans cdn be
expected to match whites in terms of educat1ona1 atta1nment e]ther the . -
groups must be equa11zed in terms of soc1oeconom1c and school-processing
variables, or.the process by which these variables translate to years of

schooling must be unequalized. Strangely eﬁough, this means decreasing the

Y

influence of these variables upon school1ng for Mex1can-Amer1cans, as 1ong

as Mexican Americans have mean values.on the independent var1ab1es less than

-

- .. 39
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those of whites, structural effects equal to those of whites mean less

schooling for Mexican-Americans. o g ' .
Until the comp]étion\of this analysis,?%here was no comprehensiye comparison
of the process of educational attainment between majority’whites and Mexican-
Americans; particularly when one focuses on a recent cohort of hdgﬁ school
graduates, and measures differences in structural coefficients ne@ of
differences in measﬁfement error. When we did so, we found the process of
educational attainment esseﬁtia]]y invariant between whites and Mexican-
Americdns. The recent engry of this cohort into theflabor market has pre-
cluded our extension of the analysis to the examination of the processes
of achievement of occupations and earnings. From what we know aboyt differ-
ences in these processes for whites and b]acks% howévér, it woulq be
premature to make any conclusions about differénces between whites and

Mexican-Americans in the achievement of occupations and earnings on the
t Y

basis of these results. 29 . .o ’ .
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