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. ' *  Measurement Mod;ﬂs for Thematic Apperceptive Measures

~

of the Achievement Motive

David A. Reuman, Duane F. Alwin, and Joseph Veroff

The University of Michigan b

-

\
Abstract N

According to classical test theory, the presence of random measurement
error in a psychological test has Important implications for validation
studies. We distingulsh the more comprehensive application of classical
test theory in constfuct validation -from that in criterion-oriented
validation. Critics of thematic apperceptive measurement of the
achievement motive - have often blurred this distinction and have

.- conseguently failed to appreciate the construct validity of this motive
measure. Using expiicit true score measurement . models of theoretical
constructs, we present evidence for the construct validity of the
achievement motive in a representative sample of adult males in America
(N = 508) . We present evidence that the achievement motive construct is
related In theoretically expected ways to constructs of academic
achievement and work satisfaction, despite the presence of . substantial
random measurement error In thematic apperceptive measures of the
motive. Evidence for the discriminant validity of story content from
story length in the thematic apperception test is also presented Iin this
nomological network. ' .
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The thematic apperception test (TAT) and the concept of need for
achievement (n Achievement) have a shared history which dates back more
than Lo yelrftf(ﬂurrly. 1938) . As @ fheoretlcil construct, the

;lchl;vomont motlveAFQprosontSQa-br00d. a;fectlveiy-toned disposition to
compito/wlfh a s;lhdard of’ogéalience. The motive construct is expected
to iﬁfruence. behavior in an  extensive set of situations  where
lndlvldﬁlls experience pride .ln accomplishment and disappointment in
fallure (Atkinson, 1958; Atkinson and Feather, 1966; Atkinson and
Ra}nor; 1974; Hétlelllnd. Atkinson, Clark, and Lowell, 1953;.HcCIelihnd

.and Winter, 1969; Veroff and Feld, 1970) .

As i technique for measuring the achievement motive, the TAT has
generally shown modest test-rqtest and internal conslﬁtency rellability

| (Murstein, 1863). Critics have repeatedly contended that the low

rellabllity of thematic apperceptive measures precludes the

—

demonptritlon of vulldlty for the achlevement motive (Entwisle, 1972;

Fineman, 1977; Kiinger, i966)‘\ This argument 1s based on a fundamental

principle of classical test theory (Lord and Novick, 1968); namely, that

the validity of a test with respect to any crlterion[cannot exceed the

Y

index of reliability of the tesf (i.e., the square %Lot of reliability).

N
|

In other words, high rerlébillty is a necessary but pot a sufficiént.
condition for high criterion validity. Criterion valldlf} Includes both
predictive validity and concurrent vaildlty._but differs In Important
respects from tonstruct validity (Cronbach aﬁd Maéh]. 1955) . Successful
criterion yllld;tlon qepends only on the degres of obsofpod covariation

between predictor variables and a criterion variable.
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Séme writers have argued that the achievement motive as a;sessed by
the TAT ll;ks Eonve?gent valldlty.(e.g.. Flneman; 1977) and _interpret
this failure in 1light of the unreliability of the TAT. Slﬁlllrly.
wrlters’hgva lfgued that tﬁe schievement motive as assessed by the TAT
lacks dlscriminant valld[ﬁy. Ent&lile (1972), for ?xample. has argued
that thom-tlc  lppercepflve‘ measures of the achlevﬁmont mdtlve are
confound?d\ with TAT story length, ﬁconcelved as an Indicator of verbal
achievement and probably also of scademic socialization" (p.387). This

AN
length covary positively, and observed zero-order correlations between
TAT story length and gfades in school are nominally larger than zero-
crder correlations between TAT n Achld§emenf and grades In school.
Entwisle sudgests that evidence of ;he discriminant validity of TAT
n Achlievement with respect to TAT story length |[s not forthcoming,
because heasurement error |In thematic apperceptive measures of the
ach}evempnt motive severp}y limits the'caplcity.of the test to correlate
wlfh ;ny criterion,

These critics have -evaluated the convergent and discriminant

validity of TAT n Achisvement by examination of criterion vallidity

coefficients relating observed test scores. Such criterign valldity
coefficients confound measurement error in the observed varlablég with )

the true‘relatlonshlbs between theoretical constructs. We believe that

these . Issues of conVergent and discriminant valldjty are Inédequately

addressed by examinatibn of crltefion validity coefficients alone and
ought to .bé placed In the more comprehensive context of construct
valldation (Alwin, 1974) .- The search for convergence among tests

presupposes that no single criterion is fully adeguate to define the
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underlying dlhenslon of Interest; this presupposition is pradlsely what
Cronbach and. Meeh! (1955, p.282) deflne as construct valldétlon.
Slmllnrly; discriminant vaiidity presupposes tﬁe logic of construct
validation. in order 'to Justify why two observed tests ought tbvshbw
discriminant validity, we require laws in'a nomological network which
relate (a) the observed tests to oth:r cbserved tests, (b) theoretical
constructs to therobyarv-d tests, and (c) these dlffere;t theoretical
constfucts to elch"othor (Cronbach and Meehl, 1955, p.290) . Clearly,
construct validation goes beyond criterion validation in requiring a
theoretléll context for evaluating validity. ,

We believe that critics of. TAT n Achievement have selectively

invoked the logic of classical test

,ghféri by res?%lctl/ their
'attentlon‘ to crlterlén validity coefficients. We applyéeTéssical test
yheory in the fuller cdntext of coﬁstruct valldation by distinguishing’
between ‘observed' (criterion) ‘and Utrue'' (construct) validity
co;fflcleqts. the latter having been dllattanulted for measurement
error. We propose to examine evidence for tﬁe construct validity of TA%
n Achievement Iin an lnvésf%ﬁatlon of the discriminant valldlty of the
achievement motive and. verbal acﬁie;ement. We predicate our examination
of relallonshlps involving these theoretical constructs on Justifiable
measurement models of the constructs.

The léhlevemen: métlve s concelved as an affective disposition to
find those situations atfractlvg in which personal performahce is
evaluated against some standard of excellence. Because performan;e
evaiuation Is typicaliy made salient in academic situations, researchers

(e.g., Entwisle, 1972) assume that the achlevement motive ought to

covary positively with academic achievement, measured by g%ldes or years
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of séhoollng completed, for instance. Because ;chools lnvarlibly demand
verbal lchlevéhent, it ls reqsonlb!e to suppose _thlt_ greater verbal
achievement, measured by TAT story length, w!!l also be associated with
higher ac-deﬁlc achlievement. On th§ other .hand. we expect that
‘affective concern over doing well will pe systematically related £o
behavﬁo?iLﬁ-manY“ETfﬂhtionsjin which verbal skllls are only incidentally
requi}ed. We hypothesize that work setflhgs fall Into this class of
sltu;tions. Affective reactions Ato work ought to be releted to the
achievement motive, but not to verbal lchleveﬁ?nt: If the achievement
motive and verbal achievement (both measured by thie TAT) are found to be,
related to a relevant construct (e.g., work satisfaction) in different
ways, they should be conceptuallzed as distinct constructs, even though
ttgy may covary ﬁosltlvoly with each other. This would‘reprosent

evidence for the construct validity of TAT n Achievement (Cronbach and

Meehl, 1955) .

Selecting 8 measurement model for TAT n Achievement

Clngsicél true 5coie'tﬁeory partitions the variation in a measured
variable (X) into, two orthogonal components--true score variance ind
random measurement. error variance (Lord and Novick, 1968). Accorhlnd to
the <classical true score model, a true écore is a hypothetical expected
value of X over repeated measurements, and true score variance s
ra;lecthd in the covarlance among differant attempts to measurs the same
underlying construct, The random error component of this model is
defined as the difference Q?tween observed and true scores, and
according to the model, random error’ variance |s reflected in the

difference between the varliances of true and obserbed scores. Random

0
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meaiurument error Is uncorrelated with true score variation and with
variation In other -errar scores.

The classical true  score model of measurement error has provided
psychologists with methods for estimating the rellabllity of composite
measures, that s, for'estlmatlng the proportion of observed variance
thntdls cons idered non-errof variance. Traditionally, coefficient alpha

(Cronbach, 1951) has been heavily relied upon as an estimate of Iinternal

consistency rellability. Certainly, this has been the case In the

evaluation of TAT n Achievement (e.g., Entwisle, 1972). Despite its

popuinrlty. alpha may not always be the most appropriate coefficient for
reliabllity estimation. it can be sﬁown that unless measures
demonstrate tau-equivalence f(or essential-tau-equivalence) (see Lord and
Novick, 19683 p.90), coefficlent alpha wil) under-estimate the
reliabllity of composite meaasures.  Other, more general, reliability
formulations are - appropriate fof estimating internal consistency
reliability of composites when the assumption of tau-equivalence cannot
be met (Joreskog, 1978). Recently developed methods of éﬁnfirmatoky
factor analysis maké'lt possible to evaluate vthe appropriateness of
varlous measurement ;bdels for a particular set of measures (Joreskog,
1974) . In this paper we demonstrate empirically the conclusion that
others have derived analytically, that when a tau-equivalent measurement
mode |’ doﬁs not f}t the J;ta well, coefficlent alpha under-estimafés the
rellability of the composite measure.

| it therefore becomes Important in rellabllity cstlmatlon to
consider the appropriateness of the measurement mod¢1 underlying the

coefficlent used. The most general linear \model fof estimating the

rellability of composite measures is Joreskog's (1978) congeneric
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measures mode!. Al!l other models for reliability estimation represent
restrictions on thils ﬁodel. This mode! does not assume tau-equivalence,
nor does |t place any constraints on the variances of errors, as in the

case of parallel meesures (see Alwin and Jackson, 1979; Joreskog, 1978).

in the following discussion we demonstrate how such differing models for

measurement error may be ‘specifled wlthin Joreskog's '"analysls of
covarlance structures' framework and how ‘the fit of sdch models to

emplrlcel date-caﬁ'be examined.

Consequences of modeling measurement error for validity eéstimation

According to classical test theory, the correlation between two

theoretical variables will be greater than the correlation between two

measured”lndicaters of those theoretical variables whenever random ..

measurement error |s present in the indicators. |f the magnitude of .

random measurement error Is known or can be estimated, the classical
test theorist may disattenuate the correlation betgeen the mé&sured
indicators. The disattenuated correlation |s treatead as a standard for
inferring the 'true' reletlon;hlp between the theoretical constructs
(Lord and Novick, 1968, p.69). In fact, the objectlve of determining
such true relationships between theoretical - constru;tsr originally
prompted the development of test theoEy in psycholeqy[

The pattern of relationships among measured indicators may look
quite different from the pa’ttervr? of relationships among _t]’aote unmeasured
constrebts which determine variation In the measured indlcatprs.
Suppose construces A and B are related to .a third constrect. C, to
exactly the same extent. Given the principles of classical test theory,

if the Indicators of A are substantially more rellable than the

indicators of B, we would observe greater covarlation betwéen the

/
;

/
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indicators of A and C‘thln betwsen the indicators of B and C. Analysts
who conslder only observed covarlatlon might fail tovcohclude that- the
conlLLgctl.‘A and B, are equally related to C. Altefnatlve!y. sUppose
that the true covariation between constructs X and Z is significantly
grdlter th.E*IEE true covarlation be;ween constructs Y and Z, but the
Indlcators of % are much less rellable than the indicators of Y. Given
the principles of cll;l|CI| test theory, the observed relationshlp
betwoﬁn. Jndlcafors of X an; Z would be attenuited to a greater extent
than the oqscrv-d relationship bet@een indicators of Y and Z. The
'observed ‘ refatlonshlp between X and Z indicators might be not
slgnlflcuntl} different from the observed rela£lonshlp betwaan/x and Z
indicators. lnv this case, anaiysts who consl@er onl&f observed ;
covariation might fall to concludgxihét the éonltruct;. X /and Y, are
dlfferentla}ly related to conltruéf‘z. N
fallure to move beyond leplg consideration of covariation among
observed variables Has‘led critics of tbematic apperceptive methods to
misinterpret evidence relevant to the validity of the achievement motTQe
Qs a theoretical construct. Entwisle (i972), for Instance, acknow!edged
that 'TAf Q'Achlevemeni is much less reliable than TAT story Iéngth.
without actually goling the next step ofﬁ Incorporating this knowledge
into the dfocndmlnunt validation sndeavor. Instead, the comparison was
based on the magnitude of criterion ivalldlty cogfflclénts. which
confound -measurement error and true covaflatlon bétwaen constructs. We

belleve TAT n Achievement has been particularly vulnerable to such

interpretive errors, precisely because its rejJiabllity tends to be much

lower than that of Indicators of othe; constructs. Here we illustrate’

|

an approach that overcomes these errors:
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Sample

The data reported here originate in a 1376 nations! survoyédéhlgned
to obtain multiple measures of well-being and role reactions E(Voroff.
vDouvun. and Kulka, 1981). The respondents, drlwn'from‘rlndomlg snmpiéd
households wlihln‘the contiguous United States, were chosen to_}eprasent.
Americans over the age of 21. " A random desample N = l;hSB) was.
administered - the TAT near the outset of each lnth?vlew.(ﬁie.Veroff.

B
fe

Depner, Kulka, and Douvan, 1980, for further description of “the survey

r

methods used) .

\
Measures

Respon@ents told Imaginative stories to six plcthres. selected to
deplcf‘a variety of life ituations With which respoﬁdents would
presumably be familiar. Standard TAT prompts used in laboratory studies
of motivation helped respondents develop a story plot for each picture.
Storles were trn;scrlbed verbatim by the interviewers and later- coded
for achl;vement imagery and Its‘subcatagorios using the content analysis
brocedures- developed by McClelland, Atkinson, Clark, and Lowel! (1958) .
Veroff‘et al. (1980) report satisfactory levels of Interscorer coding

- !
reliability. A total protocol for a respondent was judged inadequate
for assé;glnb strength of the achleveme&} motive if aﬁy story contalned
non-i;aglnatlve szponses to mérebthan one prompt or if more tﬁln three
stories were missing one pfompt each. 0On this basis ‘adeguate - prutocols
are available for 568 males and 700 females in the survey. Here we
analyze da;a for. the 508 males with adequate TAT ﬁrotocpls.

For factor analytic reasons, only TAT  items whlch were not

§eriously skewed (skewnzgs < 2) were considerediheref The four plictures

Ly
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yielding such reipﬁnse/dlstributlonl for maies are (given wfth their
\actual order of pqé;entation'ln parentheses) :
B 4 ) Tﬁoi men (inventors) in a shop working at a
machine.
(2) Four men seated at a table wlfh coffee ;bps;

One man is writing on a sheet of paper.

(4) Man at drafting table.

T

(S) Conference group - seven men vérlously grouped

around a coAfarence table.

The education constr&ct considéred hef; is the"amount of formal.

schooling :éﬁch respondent\received. The indicator of this construct is
' \ i ; | ~
coded (1) if the respondent completedionly grade school, (2) If the
respondentﬁ completed some\high schoo!, (3) if the respondent completed
\ !

high schodl, (k) if the resp%ndent‘completed some col}ege. and (5) If
|

_F

the respondent completed colfgge.

o

Five lqéicatorl of vnfrinsic satisfaction at;work were selected
from thc'1976\survey. Thes; iﬁcluda: f

o (1) How much satisfaction (h{zf you gotten/would you
\ get/did you get) oﬁt of work at a job? (Coded
(1) No satisfaction, (2) Little satisfaction,"

ﬂ}) Some satlsfactlon..(b) Great satisfaction.];

Here are some things that might describe a

person's Job. Pleasé‘tell me neﬁ true each Is

of your (main) job, usiAq one of the answers on

this card. The flrst\ one is: The work [s

Interesting. [Coded (1) Not at all “true, (2)




- I

(3)

(5)

/ .
Not very true, (3) Somewhat true, (k) Ver;

true.J;

- e

[This indicator was precgaed by the same praface
used for indicator 2.] | am glven a chance to
do the things | do best. [Coded the same as
lndlcato} 2.)s |

How much' (has/would/did) work at a job (led/

lead) to (the most I[mportant value) In your

kllfe? [The Interviewer substituted that veiue

which the respondent had just selected s most’

lmpéqtant from a list of nine 1'lfe values
proposed by Rokeach (1973).) [Coded (1) Very

llttle, (2) A little, (3) Some, (k) A lot, (5) A

"great deal,qdo

Taking Into consideration all .the things about
your Jo?. how satisfied or dlss;tlsflod are Yyou
Jth 1t? [Coded (1) Neutral, emblvalent, or
ssatisfied, (2) Satisfled, (3) Very

satisfied.].

N

satisfaction indicators Is L413.

Speciflcation of measurement mode\s

TAT Measursment Models
S0

Except Tor the last Item, these indicators used a forcéB\cholce response
Since three of these measures were asked only of currently

employed‘respondents. the number of cases for analyses Involving work

In° order to select a measurement.mode!, we begin with a variance-
» ..

covar |ance matrix calculated from the fpur non-skewed TAT n Achlevement

ltems.] We attempt to identify an hypothesized covar lance matrix, %, In
1e
7
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which elements dre equal to their corresponding elements in the observed

" xBrianke-covariance matrix, S. 3 Is glven by the factor analytlc
- . ' ol R
; mode | : . . A
/ .
‘ \ : - T = A @ A+ w2,
\ .

Ewhore A is & matrix of factor pattern coefficients relating the p
|

|
1

measured variables to k unmeasured - common factors; ¢ speciflies the
2

PR

variance-covariance matrix relating the k common factors; and ¥" is a

var |ance-covariance matrix of . p disturbance terms (Joreskog,- 1969,
1974) . We have assumed, wlthoui joss of gunerality, that all factors
"are centered (i:e., have mean zero) in the analyses that follow. In

analysing variance-covariance matrices of TAT data with COFAMM (Jcreskog
. i
and Sorbom, 1976), we have speciflied four models:
. N
(1) the null model Implies k =p; A= 1; & Is s

diagonal matrix with certain elements

constrained to be,equalz; and v? - 0;

(2) the parallel \mgggg£g§ mode! implies that
indicators éast be univocai (i.e., load only on
one fictor); and that elements In A are

. cdnstralned to be.equal for all indicators of a
factd?; dlagonal elements of ¢ are set at 1.0,

and off;d{lgonal elements. of ¢ are free (i.e.,

N S
estimated) ; “and W’z is diagonal with elements

N

constrained to be. equal WItPIn each set of

R .
indicators of a factor?\\\\ |

g
(3) the tau-egulivalent measures kBﬂéi\iTpiigs that

|

Ind1c5tors must be univocal, qnd,fthat glemgnts\

. .In A are constrained to be equal for all
L
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lndicator§‘of a factor; diagonal elements Iin @
are set at 1.0, and off-diagonal elements in &
are free; and v? s diagonal and free;

(k) the congeneric measures mode! Iimplies that

e —

| , ' ‘ indicators must be univocal, and that elements

In 4&"§re estimated for all indicetors of a

- , factor; diagona! eiements In <& are se{ at 1.0,
3 .
and off—dlagénll elements in & are free; and

?2 is diagonal and frlee.

In general, in order to identify uniquely any of these models it is
necessary to !mpose 53 restrictions on the elements-in A and/or ¢ . ln
:most xcase§ this may be accomplished by (1) fixing one elemenf In each
column’of A to gthy?and K = 1 elements in each column to zero, or (2)
fixing the diagonal of & to unjties and k - | elements in each column

of A'to‘zero. These are necessary but not| sufficient conditions . for
. 1\ :
identification (Joraskog, 1979) . f\

-

evaluated statistically using the methods of maximum-1ikelihood

N ~

conflrhatory factor analysis. The likelihood-ratio statistic 'is

2 with q degrees of freedom, and it Is possible to test

distributed as X

the hypothesis that a particular séeciflcatioﬁ"of values for the free

parameters in A, ¢, and'\vz/@ill reproduce the population variance-
7 {

- ZQOV;;]ance matrix, X . The degrees of freedom associated with & mode)

v »/*6;:;ﬁeters of the model that\ére unconstrained. A nonsignificant p-

value associated with a mode! implies that the hypothesized factor

analytic mcdel generates a matrix of estimated variances and covariances

The goodness of fit of various measurement modeis we specify may be

is In general egual to .5 91 (p+ 1) - t, where t is the number of
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Qh!ch does not 'élffér significantly from the observed Qarllncg-
covarlance mltrﬁ%ﬁ However, one ?f the problemaw with the slmp[s
appiication of thgle staflstlcnlvlnfefﬁnce tools is that the value ofhx2
l§ Infiuenced bf‘llmple\glza. in sufficiently large sampies the value-—

of Xz

may cause one to reJdct non-trivial models on ;tltlatléal grounds
(Joreskog, 1969) . Theréfore. as suggested by Jo?eskog (1978); we also
comparel changes |n the raéﬂo of X2 to degrees of freedom (Xz/gj) as we
compare model!s. As the Xz/gi ratio of a model approsches 1.0, flt

improves. In addition we make use of Bentler and Bonett's (1980) normed

fit index to scale the -improvements in fit In standardized units.

- . ' Results

Selectlnd a measurement model for TAT n Achlevement

Table )1 displays measures of fit for true score mea§uremgnt médels
and thelr sappropriate null mode!, when these models aré applied to_ the
observed varlance-covariance matrix of TAT n Achlevemgnt indicators for
1976 men. It |s svident that the null model and the ﬁaFaIIeI measures
mode! may be rejected since their Xz/gi ratios are lhbltantlal1y greater

. ~thlh 1.0, and their p-values indicate extremely poor fit. The tau-
Lqulvalent measures model provides a highly significant Improvement In

%ltﬁquer the parallel measures model (difference X2 (3) = 36.840, p <

.001).; "the congeneric measures model does not Improve significantly upon

) the tau-ethvalent measures model (difference x? (3) = 3.792, p » .250).
Finally, we infer from Its Xz/gi ratio and p-value thatj/the tau-

equivalent measures mode! fits the data very weli. These ébservations

Jead us to prefer the tau-equivaient measures model in accounting for

- the relationships among the four indicators of the achievement mot | ve

for men in the sample.
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~ Table 1 here

Since these true score models may be arranged hierarchically, we

might also determine -a preferred model from an exemlnatlon of normed
lncrementei fit lndlces (Bentler and Bonett.-lBBO. p-5993- The‘BentIer-
Bonett normed fit indices; celculeted from Table 1, are A]2 492, A 23
- h52. and 4 a " .0b6,. | These incremental indices show smaller

lmprovements in fit, as the hierarchical step-up comper]soh of two
models proceeds‘ The overall normed fit index for our preferred tau-
equlvelent measures model is ﬁ]3 -‘.9bh ‘an acceptable velue by Bentler
and Bonett's standards (1980, p.600). |

| Figure 1 displays parameter estimates of the preferred measurement
model for 1976 male TAT n Achievement. A reliability coefflclent for
the indicators of the achievement motive in this tau-equ!valent mea;ures
model (Alwin and Jackson, 1975, p.96) s .356. This lnternel
consistency coefflclent ls quite similar in ﬁegnltude to the medlane
internal consistency rellebllltles reported in psychometrlc revlews of
fAT n Achievement (Entwi 1972; Fineman, 1977)‘ “Unlike previous

i
‘

reliabl ity estimates,  however, our estimate I8 deered from an
A \ /

expliclit, empirically justlfléﬁ measurement model.

Figure 1 here»

\..\\Z |
/

"Relationships emong TAT n _Achievement, TAT ;tory Iength, egd Lducetlo
/
The zero- order correlat!or between the unwelghted sum of the four
non-skewed TAT n Achlevement items and education -fqr 1976 male ..

respondents is .151 (df = 1, 503; p = .0007); the zero-order correlation

b
G,
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betwsan the unwe ighted sum of the story length measures for these saﬁe
four TAT Itgml .n& education !s .193 (df = 1, 503; p < .0001). In a
multiple regrassion analysis with education as the dependent variable,
the standardized partial rearelllonAcoefflcrents.for TAT n Achievement
and story Iehﬁfh ere .100 (p = .024) and .157 (p = .0004), respectively.
Thjs pattern of criterion validity coefficients replicates Entwisle's
(1972) finding that story length Is ﬁomfnllly the more potent predictor
of an educational attainment crlfer!on.

Belleving the causul.relatlonspin among TAT n Achlevemeht.» TAT
story length, and\ education to be . ambiguous in our cross-sectional
survey design, we proceed . to defermlne fﬁe corre}atlon coefficients
(rather than structural equation plrameters) relating these three
constructis, now taking melsﬁrement quels for the constructs into
consideratloéﬂ Using confirmatory factor analysis, we posit several
modeis that ;gtehpt to reproduce the qbserved variance~covariance matrix
relating the four indicators of g_kchlévement. four Indicators of story
length, and the single indicator of educat;on. -

Table 2 displays measures of fit for these models. Model |
specifies the-null model In which all varisnce associated With each
indicator I|s random error varfgnce. and error variances are constrained
. to ke equal fo;ﬂindlcators of the achievement motive and for Inaicatgrs_
vof story length. As shown |In Table 2, this hypothesized nui} mode |
should be rejected ;Ince 1ts xz/g1 s subltantlally greater than 1.0,
and Its p-value is highly significant. Models 2 through 6 specify true
score ;easurement models for the n Achievement and story lengfh factors

which are hypothesized to underlie the observed indicators. Since only

one indicator of the education factor Is included in the analysis, and

Jm
~J
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therefore measurement models. for that factor cqnn01 ‘be estlmateq from

these data, we impose the éssumptlon that 6.7 percent of. the variance In

the Indlcatof is error. variance, based on prior research which has '

and Summers, 1977, p.112).

\ - ‘Table 2 here .

' f

!

\

posit Hodel‘h as the preferred mode! for these data.3 Mode! L4 specifies

that" the n Achievement indicators are congeneric, and the story length

AN

indicators are tau-equlvalent. The model €its the data very well, as

shown by Its Xz/gi"equal to 1.084 and Its nonsignificant p-value.

Bentler and Bonett's normed fit Index for Model L in Table 2 is .980.

Model 4 . Is preferred because it s a significant improvement upon more

restrlct!Qe mocdels (Models 5 and 6) and I8 not slgnlflcnnt\y"lmbroved
R \

upon by a less restrictive model (Model 2).

In this preferr;d mode! (see Ffigure 2),. we .note that the

correlstion betwsen n Achievement and education, which has  been

dlsaftenuated for tpg unreliability of the Iindicators »6f those

constructs, is .256 (SE = .073). The disattenuated validity correlation

between the story length and education factors Is .210 (SE = .0L6). The

relative magnitude of these ''true' vallidity coéfflclents implies that

TAT n Achievement is In fact as potent as story length in predlcflng

educational attainment. The relative magnituds of the 'true" valldity

coefficients s the reverse of the relative magnitude of the "observed"

“drawn by Entwisle (1975;:w

estimated the rel'lablllty of such'gn Iindicator (Wheaton, Muthen, Alwin;

Contrasts among hierarchically nested measurement models lead us tp'

valldity coefficients. These results calllqugwqgggglon the conclusions -
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. f Figure 2 here.

1

'He note f\nally' that the preferred measurement model for the
achievement mb\lvo indicators is influenced by the sample of indicators
of other constructs Qoloéted for lnnlysls.' GlQen indicators of. the
achievement motjve, story lgngth. and educatlon; we Now prefer a

congener Ic messures mode! for the achievement motive indicators.. " Given

i e
4

only lndlcatofi of fhe achievement motive earlier, we preferred @ tau-
equlvuleﬁt measures model. We interpret this change of‘preferfed ﬁo els
to imply that these indicators of the achleQement xmotlvé' are
differentially “related to the indicators of other constructs, al though
they are equally Eélatedvto the achievement motive construct ltselff
The rellnbllltyﬁﬁcopfflclent dcrlyed from the congeneric measures mode |

. R .
of the achievement motive Indicators in Figure 2 is .383, similar to

/

that obtained ﬁurllcr in Figure l.h The reliability cpefflclent derived

/ .

from the tau-equivalent measures model of TAT;stq?y lehqth in . Filgure 2

is .91k, The fact that the indicators of this construct are so much

more reliable than -ndicators of the achievement motive construct

Jmpllis that observed validity coefficients of the stoﬁy length

'

lndlcltdrs wlli be changed less when disattenuated for -measurement

' érror. compared t6;<obsenved validity coefficients of the achievement

motive indicators. b

i.

The discriminant vgjidlty of TAT n Achievement and Story lenn&h

Table 3 displays fit Indices for several vconflrmatory factor

analytic models which attempt to reproduce tﬁq\ observed variance-

covariance matrix of relhtlonsh{ps among indicators of the  achievement

5 it

is clear

motive, story length, and. intrinsic-work satisfaction.
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‘from Its fit Indices that the null model may be rejected. Systematic

1
contrasts between measurement models for the three constructs lead us to

prefer Mode! 4, which hypbtheslzes;" that ~the Indicators of the
achlgvement motive and work satlsfact}énf ?re ‘congenerlcs. and the
indicators of story length are tau-equivalent, consistent with the
findings presented in Table 2. Model & fltsvra-,onablyv“well (XZ/QL -
'1.362; p- .0278). Bentler and anatt'l normed fit Index for Model 4 in
‘Table -3 .Is .953. Model ‘L Is a slignificant improvement upon more

restrictive models (Models 5 and 6) andrls not slgnlficantly improved.

upon by a less restrictive model (Model 2).

~~Table 3 here

The correlations among the three theoretical variables are
displayed In "~ Figure 3. The estimated A_coqrulntlon between »Lhc’
athieveﬁ;nt motive construct ;nd the work satisfaction gonitruct Ig 277
'(§§v = .08€); the estimated correlatloﬁ between thﬁ story length

\ >§6nstruct and thq‘work s#;isfuctlon.constrqct is =-.011 (SE = ,057).

/
(N These_corre[atlons are slgniflcan;ly different (g < ,002), demonstrating

the discriminant validity of the achievement motive construct and the

story length construct with respect to the work satisfaction construct.

.

Figure 3Vhere
. i

/

Lonclusions - /

Through the systematlc»appllcation of principles of classical test
theory, we have provided-evidbnce here for the construct validity of the

achievement motive. Contrary to the claims of Entwisle (1972), our
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analysis suggests }hat TAT n Achievement and TAT story Iength are not
edulvalent constructs.” The achlevehent’MOtlve Is expected to Iﬁflqence
beshavior in an axtensive set of gituntlons' wheré individuals compete
with a standard of excellence. TAT story length reflects lvmﬁ}é
localized construct, verbal achievement.

We have dlffcrentlntad.&d;surod variables used as Indlcnéors of a
theoretical construct from éhe unmeésu?ed theorstical construct ltself,
. The problem of estimating rblatlonshlps between a theoretical t_varlat.ale
and /;013ured indicators of that theo}etlca]*varlable. bqsed on sample
observations of covarlgtlon among the -Indicators, is concelQed here as a
rélllblllty Issue:‘;Th£ problem of estimating the rélatlonshiplvbetween
fwo (or more) theoretical variables, based on sample Sb?erjéﬁfﬁns of
covariation between Indlclfors of each construct, :is conc;lve; as a
validity issuse. vCrltIcs of thematlc lppof:eptiv. mathbds have flllodvto
distinguish between crltﬁrlon valfdlty co;fflclents and vallidity

coefficients that show the relationships between theoretical constructs

; . i . 5" . N \.:
(I.e., validity coefficients which® have been. disattenuated for

P

. L
measurement error in Indlcators of the constructs).” As a consequence of

this cd%foundlng. critics of TAng A;hlevement hgve reached particularly
mistaken conclusions, precisely éecause randoﬁvmeasurement error Is so
much more substantial in thematic apperceptive Indicators of the
achlevement motive thin in indicators of other constructs.
’By prodlcltingJéQr analysis of the validity of the achievement
motlyo on explicit trus score measurement models, we reach cstlmltei ofu
‘relatlonships among‘theoretltnl constructs which are more theoretically

Jjustifisble than those which have been reached by critics of thematic

apperceptive methods. Although we believe our approach improves - the
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Interpretaf[én of evidence bearing on fheoretlcaibproposlt]ons. we make
no claims for Impfleng the practical utillty of the TAT, for Instance,
as an instrument  for selecting individuals  into motivational
intervention ~ programs. Entwisle's (1972f crft}clsms of  TAT
g»Achlév.ment are in part directed at such practical llm]tltlons of
unrelisble measures. We would argue simply that queltlogs concarhfng
the theoretical status of TAT n Achievement need no; be answered In the
same way.as questions concerning fts pract!cai status. |

fFuture research may refute our choice bf a mode! that specifies
that a large proportion of the variance In TAT n Achievement - litems s
due to random measurement error. Motivational theorists (Atllhsqn.
Bongort, and Price, 1977; RGUMIn.llh press) have hypothesized that this
"random error variance“ s in  fact systematically related to
motlvatlona} dynamlcs. Our present measurement framework does not
address such hypotﬁ::es directly. We can at best assert that we have no

evidence here that true score measurement models shoqld not be applied.

As long as many researchers continue to interpret low correlations among

indicators of a construct as a sign of the presence of random /

measurement error, - we would at least recommend that validity;
S /

.coefficients be estimated In conjunction with emplrically Justifiablé

!

measurement models for theoreticel constructs. - /

AW

/

/
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Footnotes

‘we bgileve an analysis of the var lance-covariance matrix s

warranted over an analysis of the correlation matrix for two reasons.

First, It Is logically Impossible to tast/(g:/flt of an appropriate null

mode)! for the parallel measures model, when a matrix of correlations

.\\\\:ﬁfveqv‘l;‘ the empirical basis for the ias;.~ Such a null model
hypothes|zes that all Item variance Is rundom error variance and that
the magnltude of thls error varlance Is equal for all Items. The
Qarlahces of all items have necessarily been constrained to be equal in

a goirelafion matrix, however, so thlslequallty constralint cannot be”
examlned.when a correlatlon matrix Is used. Fof models where this type
of constraint is not preseft, [t does néé matter whether one anaiyzes a
correlation or covariance matrix. The results, except for scale,  are
identical. Second, as long as the indicators of a construct use the
same metric, we belleve the item variances are lnherently“lnformatlve
and should not be standardized.

2To specify a null  model that Is éppfopriate for (l.e., more
restrictive than) the parallel measures modal, we muat constriln error
variances to be equal for all efaments in the dlagonal of ¢ that
céfrespondbto indicators of a sing]e construct. lf a parallel measures
mode! cannot be meaningfully specified in principle, as is the case wh:n
the Iiriicators cf @& construcf use <Jifferant response metrics, an
approprlate null model.does not constrain error varlances to be equal.

3Slnce|an interviewer may have Inaccurately transcribed a TAT
étory; and the story would have been coded both for the achlevement

motive and for story length, we hypotheslzéd that some correlated error ..

may be presenttfor an indicator of motive strength and a corresponding

“~

A\
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indicator of story length. ‘which were based on the same TAT story
(Campbal i ;nd Fiske, 1959; Alwin, 1974). 'Ev?n though the correlated
efror hssumptlon\ls somewhatvcoﬁpelllng on éﬁﬁcéptual grounds, we found
’”ﬁd’?TEET;T;;;f improvement In flt for several models which included this
assumption, in addition to the'assumpflons of Models 2 through 6.

Urhe slightly larger reliabllity estimate derived from the
congeneric measures model in Flgureiz. compared to that derived from the
tau-equlvalent meaiuros mode! In flgura -, is consist?nt with
expectations based on classical test theory.

5As In the brleous,‘sectloﬁ; we found that the lésuﬁption of
correlated error varlance does not slgnlflcant]y lmproyg the fit of
models in Table 3. |

6

Since the Indlca?ors of work satisfaction do not use the same
metric, measurement models more re#trlctive thankthe_coﬁgenerlc measures
* model are Iﬁapprobriate. The parallel measures and the tau-equivalent

measures‘ models.: whiéh 'assﬁme”“equal true score variance in all

indicators of a construct, are only plausible if the indicators have at

least been measured on the same scale.
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%
Table 1

Fit Indices for Measurement Modals

of 1976 Male TAT n Achlevement

Mode| X - df  x*/df p-value
- i. Null modeli | ) 8i.477 9  9.053 <.000l
2. Pzrallel measures modei  ki.392 8  5.i74  <.000]
3. Tau-equivalent measures model 4,552 5 .910 4730
L. Congeneric measures model .760 - 2 . 380 .6838
Table 2

o . Fit Indlces for Modeis of 1976 Male

n Achievement, Story Length, and Education

2

Model - X df ;?/gl p-vaiue
I. Nuil model 1558.274 b2 37.102 <.000]1
Measurement Models ﬁor
n Achievement Story Lgﬂg&h \

2, c o 27387 260 1.052 .3903

| T o . W1.396 29 i.h27 L0636
b, c T © 31.438 29 1.08k 3451
5. T T 45.694 32 1.428 . .0553
6. c A P Lh.098 32 1.378 .0755

. E——

Note. C = congeneric measures; T = tau-equivaient measures;

P = parallei measures.

25
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Table 3

Fit Indices for Models of 1976 Male

. ,
n Achievement, Story Length, and Work Satisfaction

) : Mode x* df legj p-value
. Null model o 1890.711 84 22.508  <.000!

Measurement Models for

Story Work
ﬁ Ach lLength Satisfaction

2. ¢ c c 85.288 62 1.376 °  .0266

3. T c c 38.601 65 1.517  .00L5 o
W T c 88.543 65  1.362  .0278 |
5. - T T c 102.054 68  1.501 .0047
£
6. c : P 9 98.809 68 1.453 .0087
Note. C = congeneric measures; T = tau-equivalent measures;

P = parallel measures.
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‘ Figure 1 , A
Preferred Measurement Model for 1976 Male TAT n Achievement

3.510 .
.909 .887

Note. . Upper coefficients are COFAMM parameter estimates when only the
factor is standardized. Lower coefficients -are standardized
with respect to the variance of the indicators as well. Starred
values were set or constrained to be equal in the initial solution.

——
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. A : Figure 2° : o
. Preferred 3-Factor Model for Representing the Covariances
Anong Indicators of TAT n Achievement, TAT Story Length, and Education

1,382 1,455 928  1.007

322 ".284 242 257
i \ \

Pic2

.. 08%

) » Pic ~ |Pic2 - IPica
e | | A |
3.262 T 2,455 2.147- - 2.588
842 T2 . 944 928

Note. Upper coefficients are COFAMM parameter estimates when only the
factor is standardized. Lower coefficients are standardized
with respect to the variance of the indicators as well. .Starred
values were set or constrained to be equal in the initial solution.

o -




Preferred 3-Factor Model
Among Indicators

1,382
1322

Pict

1.706% >
823

799
.406

IPic1

3.237
.836

Note.

Figure 3
for Representing the Covariances

1,452 .928 1.010
.283 .242 .258
- \
Pic2 Pic4 PicS
1.706* 1.706% 1.706*
. .B846 870/ .862
‘ Story"
Length -.0t 1
1.000*
f Work
532 Satis-
fachon*
\l.000
n Ach 277
1.000%

852 372 -.400
478 247 .240
Pic2 Pic4 Picd

4 R
2.455 2.137 2.629
172 939 .943

v

of TAT n Achievement, TAT Stor
and Work Satisfaction

i

y Length,

.369
.491

659

999

684

.485
.678

959

\.785
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Sot5 M 430
760

Satd4 N .671
.566

Sat3 I\ 406
531
Sat2 |\ .276 -
.540

Sat! ™ .194
, .383

Upper coefficients are COFAMM parameter estimates when only the
> factor is standardized. .Lower coefficients are standardized

with respect to the variance of the indicators as well.
values were set or constrained to be equal in the initial solution.
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