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! LATENT" CAUSAL STRUCTURES IN PAMEL SURVEYS

_A ABSTRACT
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"\ The primary pUrbose‘of this investigation was to determine the
' stabi]ﬂty of th? social-psychological concept of locus of contro]. and
: ‘to measure ‘the extent to which 1ocus of control changes with the
acguisitfon of post secondary educat1on. ‘Because of our concern that

N\
r;‘measurement errors “which surely exist. will affect naive measures

‘f'of stahi]ity and ¢hange we eschew the common” reqression approach in
. favor of LISREL a qeneral method for the analysis of covariance

. structUres quite appropr1ate for the ana]ysis of pane] survey data.
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LATENT CAUSAL STRUCTURES TN PANEL SURVEYS

%

Lee M, Wolfle
- and

| E -Dianne Robertshaw

w

. Virginia Po]ytechnicQInstitute and State University-

The characteristic‘feature ofvnane1 surveys 1s that the sameis’

: measurements are obtained from the same people ori, two or more occasions.
The usual purpose 1s to measure the changes that occur between the -
seveka1 occasions, and to ateribute these changes to events or treatments
occurring between surveys, whi]e contro]]ing for the spurious effects,of
backgrouhd charactertstics. In'the presence of measurement error, howeuer,r.
an a1most un1versa1 cond1t1Qn regression estimates w1111be biésed un1ess

\
.’¢ «i sl

some procedure is emp]oyed to obtain estimates net of” i’ surement error.

If, for examp]e, the errors of measurement of a particu]ar variable
measured\on two occasions are comp]ete]y random, then the estimated

| .coefficient of stabi]ity wf]l be reduced that is, the effect of some
characterist1c measured at another point in t1me will be underestimated

and one- wou]d 1ncorrect1y assume there existed more change than in fact

occurred. If random errors ex1st among background var1ab1es, the est1mated ;

coeff1c1ent of stability between two measures of one variab]e wou]d be

1ncreased because their mutua] dependence upon the background var1ab1es
. 3\ s
" would be undérest1mated Furthermore, the estimated effects of background
. \ _
var1ab1es wi]T\be either 1nf1ated or deflated if the background var1ab1es‘
\

havevbeen measured-w1th d1fferent1a1 reljab111t1es{ and W111 be further .

1
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compounded 1f tha errnrs of . measurement ara not random. but are correlated

w1th aanﬁ other., Unfortunately. 1t,,,1s raaeonabla to susnect that all thése N

t,ypns ot arwor affect the measdgement of sacial vaMables. Because neithan

ki

-gﬁ- the*dlrection hor magnt tude of tha biases may .be . known a ;r1nr v there 1e k

no way thassess the biasas 1n regression models of aoc|a1 change."
o ’ Fortunately, thene*now exists: an analyt1c procedure.wh1ch yses = -

? : BT

ga
maximum l1ke11hoog est1mq§$:n proceduras to eeutmate conf1rmatory factor
| T“('resu1t1nq variances and covar1ances of N

| analysts measurement mode

L the 1dtent facton§ are’ then used to estimate a hypothes1zed causal ;%\3
;t strudture among the latent factors. “The resilting estimates of effects ‘
among 1atent factors have been corrected for di?ferent‘pl measurement . .
Ehrors (but See A]win and Jackson, 1979), and thus do hpt suffer the - -

"
B b1eses produced by na1ve regressian, mode1s The computertgrogram which

sk \ i -
;‘6"*

‘ ;' Qroduces the ’orrected est1mates As ca]]ed LISRE%\éthe mathematiqa]
tpapere wh h 1ed to 1ts develo ent have been coll

cted by Joreskqg and
Sorbom 91979), and the operation of thé\program is presented 1n}do eskog
lxand Sorbom (1978) \ - - ‘ K "
Te 111ustrate these 1ssues substant1ve1y, a 1atent causa] mode] was
. est1mated totmeasure the stab111ty and change in_ locus "of control.? The “
.} soc1a1 psycholbg1ca1 concent of locus of contro] is an outgrowth of soc1a1
. .learninggthéory, and has been thorough]y discussed by Rotter (1966). @
| 1‘“Those who are se]f-d1rected and perceive themse]ves as the pn1mary deter- ,
miners of their own fate are sa1d to hold 1nterna1 contro] expectanc1es
Those who perce1ye chance or fate.as the primary d erm1nants of their yf
destinies are seidﬂto’ho]d external control expect?:c1es -ggfcourt 1976)

- An internal'orientatiog has been: found to‘be positively associated with

R "
/)é/‘;’ IV o




such psychoiogicnl adjustment: indicatorﬁ as reaiatanre to inflnence.‘the
ability to defar gratitication. infrequent Fealings of he]nluganesa. and
tha ability to cope with failure (Larc‘:our t, 1976). Ce Ty

Although locus of control 15 fdlrly atnhin nver time. It pnw heen

[

found to change in certain naturnily nccnrrinn »ituations aa weii as

expariman.aiiy induced ones, One .of the more infiuentiai intervenﬁiona s
&’

the aequisition of piqhor status. Harvey (1971). tor examnia has

-

demonstrated that upward status mobiiity is gssocinted with sjifta in
'

iocus of control toward the internal- dgéeotion. It come< at no surgrise C

_ that different environments. experienc and socia] conditions iead’to )
- variations in persoza]ity characteristiqsw: Those who acquire an intreaégd
heir® circumstances by virtue of their siy)di standing

are those who express high degrees of internai eontroi te it’ is dﬁso o

capacity to affect

commoniy aﬁsumed that variations in persona]ity charaotertstics 1ead{’

b [ v

e%po'e themse]ves to- different $ocia1 environments. Thus, part
betfeen upward mobi1ity and persondlity characteristics
me person'%'l ;character&’ﬂics affectihg mobi‘i"ity. .

LY

The causa] 1inkage betweén §tatu$*mobility-and 1ocus of contro] ‘1s thq§ a »ﬁ
twb-Way street thoseQWhose 1ocus is toward the internaéjdirection are those

wﬂb acquire ‘the educationa] and occupat10na1 standdng wh;chlleads to’ their .

' internalized Tocus o contro] S e e
€k -

Several studies have 1nvestig§§gﬁﬂ%he effects of socioeconomic achieve-

¢

| menx on personality characteristics. ~For examp]e, Featherma%7(1972) found

v

that two concepts work orientation and materialistic orfentation both
»

1ncreased with the acquisition of additional years of sohooiing. It may

be 1mportant however before attributing changes in psychoiogical coh;tructs
” N . ® .: . ) ‘ ,, , A . ) 4‘ “" -
A , . ,rf . {;": 3 . .’ ) .




to aoctaeconom1c achiqvement. to control for earlier lavels of tha
psycholuglual vuhtructm. (ne study that cna was Bac;hman, 0'Malley and
Johnston's (1978) axamination qQf aducational attainment and self-estaem,
S;Thuy found that aducatfonal acta1nment did not affect self-asteen nat of
‘nrav1ous self-astaam Ievels. ‘

‘ Qur interasts are slmilar. What . are the affacts of educational
attainment on the social- paychological concept of locus of control? s
fhe relationsh1p between these uar1ablos causal, or does 1t exist because
they mutua1ly depend upon'cmmnon antecedent causes, particularly ear11er
expressions of locus of control? Becaise of our concern that measurement

‘errors whtch eurely exist, will affect regresé1on est1mates We'eschew
‘dithe more comm6n regressisn approach Instead we address these questions
with///relat1vely new ana]ytic procedure. LISREL ~ (For those who are °

unfamiliar with LISREL, see Jdoreskog and Sorbom, 1978; and Wo]fle, 1981.)
THE MODEL

of primary in erest is the stab111ty of the soc1a1 -psychological
construct of 1ocus of contro] Furthermore, this ana]ys1s addresses the
question of whethe attendance at a post-secondary institution incrEases
1nterna11ty, and to what extent prior 1eve15 of an internal Tocus of
control 1¢ads one to attend a post-secondary 1nst1tut1on. It ié not
en0u;h however, to examine the effeqt of prior measures of 1ocus of
congro] on the dec1s1on to atténd college w1thout contro111ng for other
antecedent var1ab1es Thus, we introduce 1nto the analysis two exogenous

. variables, ability and socioeconomic status of the family -of origin. Both

of these variables have been shown to 1nf1uence educational attainment

CC | | S‘
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(e,9., Blau and Duncan, igﬁf; Hausav;,1973). Moreavey, ability 1s known
to tnfluence locus of control (Crandatl, et al., 1962; - Chance, 1965;‘

" Crandall, et al,, 1965), as (s Soclodconomic status (Strodtbaek, lsﬁﬂ;‘
Battle and Rotter, 1963; Franklin.-WQﬁ?; %taphens and'Delys 1973),

Ab111ty and so;ioeconomic snatus were Lonaldared to be exogenous,
and ware hypothasi;ad to be causally prior to and pradiutiva of, locus
of control measurad prior to high schoal graduation, atteapdance ‘at a post- |
satondary fnttitution,'and locus of control measured four years after
graduation from high 5chpol. The egr]ier meagure of locus of control was
hypothesiged to 1nf1uence‘co1lege atténdance. and- the later measure of
locus of contro]; College attendance was hypothesized to have a positive
effect upon the later‘mea5ure of iocus control, reflecting a_move toward
more interna] control expectancies,

These relationhips are sh%wn in Figure 1, in which varfables
enclosed 1n”e111pses are latent constructs, such as 1dcus'of contral,
wh11e unenc]osed variab]es with mnemonic names are manifest variab]es used
"as 1mperfect1y measuxed 1nd1cators of thé under]ying factors A formal
'expression of the re]ationships depicted in Figure 1. may be achieved by
using the algebraic notation employed in LISREL. _ ' )

If ene symbo]tzes the 1etent-socioeconom1e factor by s], and lets
£o - 1ateht ability; and X) = father S educat1ona1 attainment Xy = |
mother s educat1ona] ptta1nment Xq = father' s~occupationa1 status,

Xq = vocabu]ary test score, xg = reading'test score, X. = ]etter-group

..

test scor"e,‘and'x7 = math test score; then:
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«1n‘yﬁtch & dre errvors of measurement, which include both specific arid '
random Lumponants of varfation., The varianuq»épyarlaNce matrix among the
61. by is ?nttlaily assumed to be a dfagonal matrix, which tmplias that
these errors are unaorrelated wttﬁ each"nthar. but this assumption may
be relaxed without loss of qengrd]ization.

Furthermove, if n‘ a lacus of control, n, college aCtendance.

ny later locus of control;,y] througq Yy are four manifest measuras of

‘locus of éont?olAto be described belo&. Yy " a dummy varfable which aquals
1.0 1f the réqundent.aftended collegé,“and‘zero otherwise, Yg throdgh Yg .
are four measures of locus of control measured four years after high school

graduation; then:

-
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in which ¢; are arrops of méswmwﬂh fhasa dvvars are at Flest 4usned
L0 he anurralatad. but [t seems ynreasondble (o assume the evvors of y'.'
fdy, are yncorvelated with those Qf Y since thase ard the same vartablaes
measured at two diffarent L‘»w:;“a statistical test will be made to

)

rtian ot the

-

determine 17 these correlations arve ur are not zera,
These two sels of equations défine the measuremant po

LISREL wode),  The structural portfon {a defined by the equationa!
Mg et Ty

S M Tk Pk Mg g,

IR RV IR FTLEI “.fn"l' Pty

tn which ijare componénCS of the endoqgenous vnriablaé that are not

:explainad by the linear combination of the independent variables,
'Theﬁparémeters of the model are estimated by the method of max imum

likelihood, on. the assumptipn that the mdnifeﬁt'vari;bles have 4 joint

multivariate normal distributiqp.

]

DATA AND MANIFEST VARIABLES

The data for this research were taken from the National Longitudinal
Study of the High School Class of 1972 (see Levinsohn, et al., 1978). The

NLS was designed to provide data on the development of educational,
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vacallandl, and persanal aspects uf the lives uf adiuleavents as they make
{
the franaltiun Trm ﬁ!gﬁ¢%»huqi ta Uhe adutt waibd " The MLY 3ampile was

‘i fwi-alage stvattficd Aatiuial ﬂ;ubahii!!y samptla of 22,657 seiilors Foom
PR pubibYe aid private high schaals

Tthe analyata veparted 1o thia paper 1y Gased oh 3 subaet of the
NL% data set, Hy veatriciing dur gnalyxls fo 8,080 whilie males, we
avatd canfaunding the results withi JIffevaiies in tacug, of control koown

ta exlat hefween Hlacks aid whiltea (Laasing, baod,, Uweny, 1464, ‘haw
amd Uhl, 1969, fytkoshes, of at., “}‘L’X, SUitok band, VIASY aid fiotfween

man and womgn (Feathdr, 196/, 198 Hrannlgan and lalor, 1901, Hoadin,

et all, I, Jereya, et all, 1926) . The jiavameters tn (he mwdal were
) L

astimatest fyrom gmhw!:-c present correlationy, which are zhown in fabhle |

The mantfest measuves af Lacus of vatttral were based on oa short Frem
A

of Rotterts (1966) scale, and constated of four Ttems, sach with four
\ .
response oplions rangbig from “disagres strongly" to “agree stropgly

Ltems ware Scoved so that disagreement indicatad fnternal lacus of «ontrol

and recetived the larger mmeric values, |ower scores therefore Indicated

an external ortentation, The four {tems were: . &

A, Good Tuck is more tmportant than hard work for YUCOLBY Y,

B. Etvery time [ try to get ahead, something or somebody Staps

y
me

I

Planning only makes a person unhappy since plans hardly

work out anyway, o A ' :

0., Peonple who accept their condition in 1ife are happier than

# those who try to chanqge thfnqa.

Aruitoxt provided by Eic:
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""These items Were asked once during the resbondents‘ senior year of high
school. and‘a%ain in the fa]]*oﬁ 1976; The labels given these items 1in
Table 1 ared Figure 1 are L1A, L1B, L1C, and L1D for the initial survey,
énd L2A, L2B, L2C, and-LgD;ﬁor.their respective Lemeasurement in 1976.
a ;1:‘Attendance at a posiFsgcondary institution (PSIA) was’measured-with
~a single manifest indicator, assumed to be measured without error. In
_‘1976 the NLS respondents were asked’how much schoo]ing they had obtained
\s1nce“§raduat1ng~from high school. If a person had obta1ned any post- .
vsecondary schoo]ing from a four-year co]]ege or un1versity, a two-year R
co]]ege or a vocational, technical or business school, he rece1ved a’
score of 1,05 if he had obtained no schoo]1ng beyond high school, he‘
received a score of zero. L A . S
"~ The observed variab]es used as 1nd1cators of socioeConom1c background

b‘

wWere father s education (FAED), mother's educat1on (MAED), and father s
occupati na] status (FAOCP) Father s and mother s educat1ons were based )
on NLS composite sca]es, and were measured in years of school1ng Father s
occupational statUs was also based on an NLS composite variable, and was
sca]ed by the Duncan (1961) socioeconomic index as adjusted to the 1970

" census occupat1ona1 ‘code (Hauser and Featherman, 1977). ’

The latent. ab111ty factor was hypothes1zed to underlie performance’
on four ability subtests adm1nistered in the spring of 1972. The four
indicators used in this analysis were the vocabu]ary (VOCAB), readjng

(READ), 1etter-group’(LETTERS), and mathematics (MATH) subtests. -

[ 53
(94
\
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LOCUS OF CONTROL: STABILITY AND CHANGE -

Assuming the joint»distribution of “the 16 vagiablés'in the model is - -

multivariate normal, maximum 1iie1ihood_estimates of parameters in the 19.

" Structural and measurement model equationS'were obtained using J6reskog
and Sdrbom's (1578) LISREL program. When. the parameter estimates were |
obtained a X2 goodness-of-fit statistic was ca]cu]ated comparing the
covariance matrix implied by the equations ‘to the observed covariance
matrix. This statistic may be regarded as a test of the specific model
against the/mo/t general’ @lternative that the estimated variance-covariance '
matrix is any bositive matrix. When sample sizes are 1arge, however, it
is common to f1nd 1arge va]ues of X re]ative to the’ degrees of freEdom.

In such cases it .is suggested (see Bent]er and Bonett, 1980) to fit & more

restrictive model as agaiyst a Tess restrictive mode1, and to _.compare the

The difference between the two 11ke11hood-ratio
2

»resu]ting two X2 measures

2

X » measures is approximate]y distributed as X with degrees of freedom

equa] to the difference in the number of 1ndependent parameters in the two «f
modeis. If there is .a 1arge decrease in- X2 from one modei to the other- ‘
re]ative to the difference in degrees of freedom, then “the changes made _;
in the’ more restrictive moded represent a real 1mprovement in»fit

The summary measures- of - goodness of-fit are shown in Table 2.. Mode] A
of Table 2 ‘assumes the errors of measurement are entirely random, and
~imposes a recursive causa] structure among the latent factors as shown 1n

2 value for this model 1s.1563 80 w1th

Figure 1. The 11ke1ihood ratio X
95 degrees of freedom, which suggests thatgtﬁe assumption of random errors

1s untenable. (Note that the lack of it must be ‘found in the measurement
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Table 2.

Goodness of—F1t Statistics for Mode]s of Stab111ty and
Change in Locus of’&ontroﬂ

.@.

. Model X2 _d.f. Prob. o df. Prop
A. Random errors ' _1563;30¢;$'§5, 0.0 .
‘ . ‘ LR 2y ‘x
B,‘ Locus of control - X "
errors free 1105.‘415 91 0:9 458,39 a 4 0.0
fC.‘ Locus of control . : - .
* errors free; math=- 643.75 90 ° 0.0 461.66 1 0.0
letters error free : o o -
R _
. . R \
L. \‘.
S '
g
o~
,;1‘ ///
-
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model, because the structura] mode] is just.ident1f1ed )

1

It 1s wel}1 known that when the same measuring 1nstrument is used
on two or more-occas1ons, mh\:e 15 a tendency for the errors in each

var1ab1e to covary over t1me because of memory or other retest effects.
a ( ’
Accord1ng1y, Mode] B was estimated with the errors for each of the four

locus of contro] indicators allowed to covary w1th the1r equ1va1ent
» . error terms fbr the questions repeated in ﬁhe subsequent pane] Compar-
1son of the fit of th1s mode] to that of Model A y1e1ds a X2 d1fference
'of 458, 39 with .4 degrees of freedom. This is' a maJor 1mprovement in f1t,

and suggests that one wou]d be we]] adv1sed to- cons1der the poss1b111ty

N\

of corre]ated ‘errors in panel surveys. *

[

-

B § 1s approprwate to. pause here to cons1der the effect of correlated
‘ errors on est1mates of stab111ty betwee the under1y1ng factors of 1ocus

of contro] The structura] coeff1c1ent from the 1ocus .of control factor

EL. *w had

at time'] to the equlyalent factor at’ t1me 2 in the mode] of,randomxergors
was .445 when the errars of the locus of contro] indices were allowe .
to covary, the stability coeff1c1ent was reest1mated tdjbe\ 335 That ds,

the model which assumed random errors gverest1mated the stability. in 1ocus

P

- of contro] by near]y a third--a cons1derab1e bias. This brief aside should
{

>
further sensitize one to cons1der the poss1b111ty of corre]ated errors in
" r, \ v
_'panel surveys »fa11ure to do so: may lead to gross overestimates of the

.;g AN constructs.

It is poss1b1e, of course, for there to be other sources of ° covar1-

¢ tion among errors of measurement. An exam1nat1on of the f1rst-order
der1vat1ves among ‘the measurement error matr1ces produced by Model B"

suggested that the covarlation bétween the errors of the 1etter-group

9
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and math subtests of. ab111ty was the f1xed value wh1ch 1f set free would
1ve the lgrgest decrease in the fitting funct1on.. Accord1ng]y, this
va]ue was des?gnated 1n Mode1 C to be a free parameter to be est1mated
by the program. The d1fference 1n X2 va]ues _between Mddels B and C was
‘4§1,66 with one degree of freedmn--a maJo: 1morovement in fit..

It was'at=this point that we d1scont1nued our search for a better
f1tt1ng mode] In actua11ty, several other mode]s were estimated, with
success1ve1y more ‘error terms Set free but’theftncrements in X2 va]ues

. wh11e stat1st%%a11y s1gn1f1cant were not: 1ar&e.3 Because X2 is known to

\g - \..]

'~s'1te sensitive to sma]] deviations from perfecf fit w1th 1arge samples,

‘ and because the structura]«parameter estimates varied hardly at all from

those of Mode] C, we adopted Model C as the best mode] for these data.

oy

’Measurement Model

A .The'measurement_mode{ parameter estimates'for the modellof;stab%TTty;

and change_fn locus of contro]'are shown in Jab]e‘3; Severailfeatures,

of these estimateS'are noteworthy. L1ke wolfle (1981), wegt;hd fatherqs'
_educat1on to be the most reliable indicatdr of soc1oeconom)c backgrbund
~and the math and read1ng subtests genera]]y'to be the more re11ab1e' ‘

indicators of abi]ity Un]iﬁe wo1f1e'11981), who found no ev1dence thatn

the errors of measurement for these variables were correlated, we found |
A,some evidence to the contrary, partgcu]ar]y as noted above for the math
:andtletter-group sﬁbtests-of ab111ty Among:the 1nd1cators of 1ocus,of_1

control; _the ‘more re11ab1e 1nd1cators were those items on gett1ng ahead"

‘(LlB and\LZB) and planning. makes a person unhappy (L1C and L2C) These‘

! observat1ons;notw1thstand1ng, the genera] level of re11ab111ty for 1ocus

. - »
- Rl
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Table 3. . Model C Measurement Parameter Estimates T
Latent Manifest ~  True Score  Error  Relative Reliability
Fdctor Variable.. Variance . Variance Slope Coefficient
o — ’ —

’ .ﬂioeconomic
,ackgioundx

FAED .
. MOED.
FAOCP

&

" =vyocAB

.Asiliﬁy

. . READ—

[

LETTERS:

~-

" MATH

Locus of
Control, 1972

L1A

L18

L1C
Y LID

Locus of T
Control, 1976 L2A

ﬂ “.Les
R

L2p

\

. 1.0% .

Y y.0%

269 |

610 . -

601

.440 -

[

. .QSZ

i
"o

Lo~

.855, « -
(624

.748 -

.
I

.286,_ «
619
443
(5

.87
693
592

.803

.860 *
' »589

;481, -

.7;55;'

845
617
.746

.358
.550
1641
482

a2
s642.
.72T

472

" * Fixed parameter.

2

0
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of»control is not very great. "The re]iabi]ities are, however, genera]]y \

" larger in va]ue than Wolfle (1981) repoT:ed for some otHer soc1a1-"

psycho]og1ca1 constructs deve]ope from the same data set i .

Structura] Model ' .

The main aim of this investigation>was to.determiné the stability -

~of locus of control, and to measure the extent to which locus of control

o ) I

-changes with the acqu151t1on of post-secondary educat1on These deter-

m1nat1ons are made with reference to Tab]e 4, The correlation between the
two 10cus of contro] factors, measured by a separat1on of four years, was

442, 0f this va]ue, about one- quarter is a spurious component dﬁe to

_ their mutua] dependence upon the respondent s abglity and socioeconomic

backgrobnd. .Most of the zero-order association is a causal effect of

one's previods Jocus of control orientation OC their later’ express1on of

_the concept. Thus, 1ocus of contro] is not very stab]e-- the correlation

is on}y~.442--but,over 75 percent of the assoc1ation is a dqrect effect

of the earlier measure on the later.

“:/7?3{he second main question‘addresséd by the structural model is the

‘extent to,which co]1ege'attendance incFeases one's interna] COntrol

expectancies. The corrétation between post-secondary attendance and

. locus of . contro] 1n 1976 was .252 but on]y 20 percent of th1s may be

ssa1d to be~a d1rect»effect of coTlege attendance on locus offcontrol°

the rema1nder 1s spur1ous1y”due to the mutual dependence of co]]ege‘

attendance and Tocus of control- in 1976 on the1r antecedent causes --
{

pr1mar11y the ear11er measure of 1ocus of control and ability.

[

~.
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\Jable 4. Model C Standardized Parameter Estimates (standard errors in parentheses).

; o ‘ . B k: } . ’ ¢
Dependént | Pre?etermined Factors /T . ) . |
. Factors — . . - - . ‘
‘ Socioeconomic :1:4.,  Locus ‘of «Post-Secondary . 2
Background Ability Control, 1972 'lAttendapﬁg' , R
. : ’ L
- Locus of . 063 - 7,452 . R ‘ ‘
e o o v VLl .23 -
- Control, 1972 L - I
> -023 .031 ’ . ' ‘-,/.,‘ . ¥,
; i (.023) (o) fo .
‘Post-Secondary . .206 .319 06 U 26
Attendance (.017) +  ,(.020)  (.021) ; ’
Locus of .071 145 337 054 - 23
Control, 1976 . - (.022) (o) (s (.020) .
) \
poo : \ R D an
/ \ 2\)
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* CONCLUSION | ' T

Bachman, 0 Ma]]ey and Johnston (1978) found that self-esteem.in a
- 1966 cohort of high school seniors was correlated at .42 with the same
measure four xéars later. They investigated the effect of educational
attainment on se]f-esteem,Land.found that educetion be}ond high school
had Tittle or no effect. fn a surprising dgrallel, we have reached the
.identical coné]usidn about the codcept, locus of control. Apparently
the acqudsit1on of further education beyond high school does not substan-
ttally increase one' s internal- contrdT expectanc1es The recent entry
of this high schoql cohert 1nto the Tabor market between 19?2 and 1976
- has precluded our extens1on of the ana]ys1s to’ the exam1nation of thé
extent to wh1ch occupational stand1ng affects 1ocus of contro] Future
‘analyses may find that occupat1ona1 status. has more to do with one's:
feelings of internal control than does educat1ona] attainment. L
Finally, we think our research has demonstrated the importance'of
obtaining estimates of stability and change net of measureﬁent error. |
A common circumstence in panel survey data is to find correlated errors
of measurement for the same indices measured on difterent occasiohs.
Without some means.such as the LISREL procedure employed herein for
controlling measurement error, parameters' of stabj]ity will Tikely be
overestimated. If researchers are to engage seriouS]y-in the study of
social change, they should no longer depend on nefve anaiytic procedhres

that fail to deal realistically with measurement error.
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