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ABSTRACT .

This study sought to validate the self-cbncept:éonstruct;
by means of & LISREL structural equation~model operating at
two poipts ih time, Specifically, the investigation
i examinpd the relationships among -’geng;al self-concept’
(GSC), = 'academic self—concepf'_ (A$Cﬁi and "academic
achievement' (AA); 'two ‘measures of each_construct. were

obtained at each time point.

Sample and Procedures ' . .

Thé sample comprised 929 high school students from grades
9 through 12. The instruments used to measure the three
constructs were as follows: -

A

- Seli-esteem Inventory——-General- Self - subscale

General Self-concept

(Coopersmith, 1967).
- Gelf-esteem Scale (Roserberg, 1965). -

Academic Self-concept

- Self-esteem Inventéry-——School-Academic subscale
(Coopqrsm%th,'1967).

- Self-concept of Ability Scale (Brookover, 19§2).

—iV-
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- Reading -Comprehension: - Cooperative English Tests

Academic Achievement

(ETS, 1960).

- Mark Average

The data were collected in October and again in May, of

the same school year. , ;<<g
Findings

Although the results of this investigation did not
justify ° conclusions  being  drawn regarding causal:
predominance among the three constructs (GSC, ASC, AA), the

study was nonetheless successﬁul in 1ts attempt to pfovide
important theoretical and methodological contributions to
self-concept. research and -its application in " educational
settiﬁgs. : - ‘

Theoretically, the study was able to clafify the

following issues régarding the structural embodiment of the
self-concept construct, within its nomological network.

1. AA, ASC and GSC are all very stable constructs; AA
being the most stable, followed by ASC and GSC,
respectively. .

2. The correlation between GSC and AA, together with the -
correlation bétween ASC and AA, are very stable over
time; the -correlation between GSC and ASC 1s less

. stable.

s
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3. The relationship between ASC and AA was found to be
the stréngest, followed by the relationship between
GSC and ASC, and GSC and_AA, respectively. .
4. ASC, although correlated with. GSC, - één be
distinguished from GSC; both ASC and GSC are éﬁstingt
from AA. ' ' s
5. -Other impoftant variables appear to influence the
;ausal relationship among 8SC, ASC and AA.
Methodologically, the study was ablé to provide guidance
to investigators who may wish to examine the self-concept
and agad%mic achievement constructs, within a loﬁgitudinal
\ framework. Additiocnally, the results were ¥ able to
demonstrate that when multiple measures of a construct are
;pécified, maximally dissimilar instrpmentation should be
used. | |
Finally, critically needed reliability and validity data
were provided L for the five standardized instruments of

measurement used in the study.

A
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INTRODUCTION

Over the past decade, education goals have become
increasingly directed toward the enhancement of students’
self-concé s. Implicit in this trend, is the notion that‘z
child's perceﬁtioné about himself within the school
environmenty, play a - key role in his level of academic
achievement. Thus, the development of basic academic skills
of students, togeﬁher with the amplificetion of their self-
concepts, are- viewed as two of the most ‘important rcles
played by today's educators.

The. relationship between these two tasks and the means of
achieving them via the educational system, have received
much attentfén from educational researchers. Indeed, a
review of educational literature revgais a plethora of
studies concerned with aspects of self-concept in a variety
of educational settings épd fof a diversity of students: the
physically disabled (Rosher and Howell, 1978); the trainable
mentally retarded (Nash and McQuistan, 1975); the educable
mentally retarded (Calhoun and Elliott, 1977); the learning
disabled- {Smith, 1979)} the gifted (Winne, Woodlands and
Woﬁg, 1979); the disadvantaged (Soargs and Soares, 1969).
Clearly, self-concept is considered a critical variable in
education and educat%g;é} research.

-xiii -



Much of the' research investigating the relationship
beﬁ#egné self-concept and academic achievement, has beén
présented in a form that suggests causality. .Some
reseafchers imply that self-concept 1is a fundamental
determinant of academic achievement. Others 1in contrast,
hold the opposing viéw, that academic achievement is a
predominant determinér of self-concept. Thus, 'althougﬁ a
definite relationship between the two constructs has been
empirically well-established, the direction of causality has
not yet been determined.

An important prereguisite to e valid use of self-
concept in educational research, hbwe§er, is a thorough
understanging of the construct i;self. Fofgaliy; this
corresponds to defining the nomological network, relating
the differentiable facets of the self-concept construct to
each other and relating the construct to other educatiocnal
variables of significance, such as 'academic achievement’.

. This present study seeks to validate the nomological
network of the ;elf-cbﬁéept construct, using a causal
modeling approach. Specifically, the research investigates
the causal relationships among 'general self-coﬁcept',
'academic self-concept’', and 'academic achievement', through
the medium of a multiple-indicator structural equation

model, operating at two points in time.

- Xiv -
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Chapter I

CONSTRUCT VALIDATION

gl

1.1 DEFINITION OF A CONSTRUCT

According to Cronbach and Meehl (1955), a construct is
"...some postulated attribute of people, assumed to be
reflected in test performance” (p.283). That is to say, it
is an . abstraction which 1i1s 1inferred from observable
phenomena (Theodorsen and Theodorsen, 1969). Measurements
of a construct then, attempt to describe an individual, with
respect to the degree to which he possesses the construct.

Loevinger (1957), however, petnts\out that traits exist 1in

people, whereas constructs ...exist in the minds and

magazines of psychologists” (p.642) More accurately then,
measurements of a construct, attempt to describe an
i;a{yidual, with respect to the degréé to which he possess
the trait. ' |

In an effort to further clarify the distinction between a
trait and a construct, Loevinger (1957) draws an analogy

with the familiar difference between a parameter and a

statistic. She asserts that,

The parameter is what we aim to estimate: the
corresponding statistic represents our best

/

)
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estimate of it. Just so, the trait is what we aim
"to understand, and the corresponding construct
represents our best understanding of it (p.642).
Construct -validation refers to. the pfoqédures and
evidence used in support of a construct interpfétation of a
measurement (Shavelson, Burstein and Keesling, 1977). As
with all sﬁience, construct validation works by
disconfirmation; a construct 1is projected forth and
validation studies pose, and attempt to diéconfirm
counterinterpretations to the proposed construct
interpretation. If these <challenges are disconfirmed,
suppért is gained for the proposed interpretation. Cronbéch
(1971) argues that the validity of a construct, should be
challenged over and over again ; each time, accompanied by a
new counterinterbretation and counterhypothesis.
Construct validation then, 1s an ongoing process, during

*the construct, its

which time, the definition of
measurement, or both, are revised. This modus operandi
continues until a formal definition emerges, with
concomitant empirical support. ‘ )

The initial step in any construct validation érocess,' is’
definition of the construct (Cronbach, 1971; Fiske, 1971;
Kifer, 1977: Shavelson, Burstein and Keesling, 1977}).
Ultimately, a mature construct definition should be formal
and explicit. That is to say, it should a) be defined in
terms of its nomological network (Cronbach and Meehl,. 1955)

and b) relate the construct to observable properties or

e?
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gquantities of the conétrﬁct. Cronbach and Meehl (1955)
emphasizé that uniess‘,;he; nomological network of the
con;tfuct actually includes%-observatidns; and: exhibits
explicit, bublic steps of (iiiﬁfnce, construct validation
cannot be claimed. : Ry

Y The‘te:m ‘nomological network}, as introduced by Cronbach
and Meehl (1955), refers to "...tﬂe interlocking system of
laws which constitute a theory” (p.290); the ‘construct is
def?ned by proposing the laws which are thought to govern
its.occurrence{ Lbﬁithin this framework, construct validation
studies involve two basic types of investigationms. The

t
first of these 1includes studies which iﬁvestigatéﬁ the

‘network of associations that relate the construct definition

Eo observable properties or.guantitiles of‘the construct.
Shavelson, Hubner and Stanton (1976} c¢laim these studies
seek to examine the ‘within-portien' o¢f the construct
defiﬁition (c.f. Loevinger's 'structural bomponenﬁu, 1957;
Kifer's 'facets/elements',1577). For exampie, : if the
definition of the self-concept construct were hypothesized
to camprise academic, physical‘and social facets (see eg.
Shavelson ét al., 1976, p.413}, within-network studies would
examine the relationships among‘ these -three components.
Construct validation studies in. this instance, would serve
to establish the within-portioa of the construct definition.

The second group of investigations includes studiés which

examine the relationship between the construct and  other

~
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constructs. This aspect of the definition, locates the

construct ~in conceptual space ‘and thus demonstrates its

relationship to, or independence from, other constructs.

Again, Shavelson et al.. (1976) refer.to this definition

feature, as the ‘'between-portion’ of the construct
definition (c.f. Loevinger's 'external component', Kifer's

'differences from other constructs’, 1977). These between-

‘network  studies would identify the relationships of the

components of self-concept, with other variables such as
‘academic achievement', or 'social adjustment’.

Clearly, within-network studies, which map the construct
itself, must be preregwistes to va{id between-network
research (Wylie, 1974; Shavelson et al., 1976). Marx and
winne (1978) posit further, that without sufficient
knowledge from within-network studies, between-network
research investigating.the relationship of self-concept with
some other construct, may be faulted for the uncertain
interpretations affixéd to the self-concept scores
themselves. Soares and Soares (1980) note, however, that
with respect to self-concept validation research, a
substantially greater number of. studies have investigated
the betweén-network relationships, than have examined the
within-portion of the construct. Within-network studies
they suggest, are a relatively recent phencmenon.

Wells and Marwell (19?6) posit that construct validation

is the process of making a grounded argﬁmentative link
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between ~a particular construct like _self—doncept and its
measurement: the latter being as 1indicators of the
construct, in actual behavior. The measurement process,
however, does not simply involve an isolated instrument and
a correspo#gzng construct; rather, there must be a
congruence between the construct system (its(\nomological
network) and the measurement system (sets of observed scores
and events). In this régafd, Fiske (1971) notes that in
construct validation, the researcher validates not a
construct or a measure, but rather, a construct—measure
pairing. 1If validation fails, it may be that the measure is
inappropriate, the explication of the construct is
incorrect, or both.

Validation and/or 6easurement of a construct, however,
must be made within the context of a particular
interpretative scheme. As Cronbach (1971) points out} the

researcher does not in fact validate ‘&E:ts' but rather,

specific interpretations of tests.

1.2 TRADITIONAL METHODS OF CONSTRUCT VALIDATION

The validation of a construct involves the interplay of
conﬁtruét definition, instrument development and data
col\ection; the construct definitién,., determining- the
boundaries for potential measurement technigues (Shavelson,
Hubner and Sténton, 1976; :Bentler, 1978). With the

construct definition operating as a test plan, an/EnStrument
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is develoéed and the data collected. These data bg;r on the
construct interpretation of the scores. As Cronbach (1971)
notes,
| To explain a test score, one must bring to bear,
some sort of theory about the causes of the test
performance and about its implications (p.443).

Interpretations of test scores may be . considered
hypotheses to be .challenged repeatediy, with
counterhypotheses (Cronbaéh .and Meehl, 1955; _ Cronbach,
1871). Shavelson and his associates (1976) suggest that
initial. construct  validation studies should examine the
logical and empirical evidence..in support of the within-
portion of the nomological network; between-network studies
can follow at a later date.

In the event that the empirical evidence is congruent
with the construct definition, test ~ scores are given
construct intérpretatioﬁg. Conversely, should the data
exhibit incongruence with the construct definition,  the
definitien, the instrument, or both, require further
investigation and/or revision, Shavelson et al. (1976)
emphasize, however, that empirical evidenée alone, does not
have the\ggwer to veto the construct definition; rather, it
reflects upon the measurement technigue, which in turn, can
reflect upon the construct definition. The ultimate goal in

the process of construct validation then, is to build a

logically and empirically sound theory and instrumentation.

\
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ClearTEj\\ihe interdependence of theory and measurement

and, in particular, theory construction,  measurement -
construction and validation, appears to be a circulitous
relationship (Michael, Plass and Lee, 1973 ; Wells and

Marwell, 1976; Bentler, 1978). Measurements ©f a construct
are used to empirically test the theory, by means of the
implications and predictions it suggests; yet the initigl
selection and testing of the measurements, are basedT‘%n
their‘ability to empifiéally satisfy the theory, since the
theory specifies‘which empirical connections should occur.

" Wells and Marwell (1576) therefore emphasize, that within
this circularity, one cannot conduct independent validation
tests of both the construct and its ﬁeasurement; certain a
priori assertions mugt be éroposed, concernipg ope of the
two pﬁenomena. That is to say, 1f the reséarcher assumes
valid measurements, he can test the theory; if he assumes an
. accurate theory, he can validate the measurements. This
inevitable fgct of wvalidation research, leads Wells and
Marwell (1976) to conclude that indeed, " ...measurement and
theory are inseparately wed" (p.133).

Traditionally, construct validation studies have fallen
into three ééin categories' (Cronbach, 1971); these are:
logical analysis, correlational technigques and experimental
technigues. ' Shavelson and Stuart (in press) contend that

these same procedures have been employed for at least thirty

'years and of the three, ¢correlational technigues have been
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the most widely used. These methods are now briefly"

examined; construct validation studies of-of self-concept,

are outlined in Chapter II.v

1.2.1 Logical Analysis

Once the construct definition has been proposed, it can

v

be examined logically, to identify counterhypotheses, with

respect to the measurements taken. The basic function of a

logical analysis thgn, 1s to generate counterhypotheses as

to the construct interpretation of the test score.

Cronbach

(1971) considers careful scrutiny of an instrument by an

expert, as providing one of the best procedures for

formulating counterhypotheses. -He argues that one who is

familiar with the weaknesses of past tests, is better able

to detect impurities, than the developer of the instrument.

For example, the Self-esteem Inventory (Coopersmith,. 1967)

purports to provide separate assessments of general self,

social self-peers, home-parents and schocl-academic aspects

of self-concept. A logical analysis of this scale, would

reveal whether in fact, each of these dimensions

of measurement: as separate identities. If it

was worthy

were found

that indeed, the elements of 'social-peers' and ‘'home-

parents) relate instead as a single trait, this
the 1investigator to propose a counterhypothesi

regard. A However, Cronbach (1971) posits that,

would lead

E\in this

...the logical analysis of content cannot

disprove a validity c¢laim. The analysis

puts

forth a counterhypothesis whose pertinence can be

verified only empirically (p.475).
..8_



It should be noted that since the major focus of this
.study is directed toward the refinement of ‘self-concept
theory rather than test validation, no further reference
will be made to logical analysis, as a construct validation

technique,

1.2.2 Correlational Techniques

From the definition of the construct’ and the logical
énalysis of *the definition, predictions . can be 'madé
concerning the empirical relationships among the facets of
the construct (witggn-network studies)  and between the
construct and other constructs (between-network studies)
(Shévelson , Burstein and Keesling, 1877). Additionally,
. Shavelson et al. (1977) note that correlational studies may
be used to . examine other features of the construct
definition. Such considerations might include such
variables as stability, developmehtal characteristics,
hierarchical organization, and so forth.

The common criterion by which all correlational studies
are evaluated for validation, 1s that of 'convergence'.
That is to say, the propensity of different measurements, if
purportedly related, should correlate to some degree, with
each other; the stronger this relationship, the higher the
correlation (Wells and Marwell, 1976). The c;iterion of

convergence, however, cannot stand alone in the judgement of

validity, since measures may converge for a variety of



reasons. Caﬁpbell and Fiske (1539) therefore, have proéosed
that a second ériterion -be employed, involving the
discrimination between different measdres. The lack o
correlation between different - measures then, can also
provide useful and often desirable information. Campbell and
Fiske (1959) posit that the combination of both conve}gent
and discriminant criteria, provides a more powerful form of
-analysis. The essence of the validation stgat gy, is that a
measure should correlate well with other meagi;es that the
theory predicts should be related; similarly, thé measure
‘should correlate negligibly, with measures that the theory
suggests .gshould be un?elqsed; Cronbach (1971), however,
asserts that although indicators of the same construct are
expected to cohverge, high correlations are not necessarily
expected. | ]

To date, five correlational techniques have been used by
researchers, to examine relationships in the nomeclogical
network of the self-concept coﬁstruct. The first of %hese
techniques is termed 'Criterion Group Study' (Campbell and
Stanley, 4963). This type of investigation attempts to
demonstrate how individuals representing distinct
populations, score on a particular measure. For example,
the mean self—éoncept score of a sample of high school
students might be compared with the mean self-concept score
of a sample of retired men and women, all over 65 years of

age. Such studies seek to determine whether the predicted



—

_differences between the two populations are supported. This
technique was used by Offer, Ostron and Howard (1977), in
their validation qf the Offer Seiﬁ-ihage Questionnaire. The
gnstrumént was given to. a 'réndomly seiected group of
adolescents 1in each of four cultures-—-United States;
Ireiand, Australia and Israél. Additional studies of self-
concept utilizing this type of correlational technique, are
.Piers and Harris (1964), Trowbridge '(1972) and Zirkel
(1972).

A second popular correlatiogél technique, 1s that of
;Exploratory_?actor Analysis';k\ In this procedure, item
scores from an instrument’aré f%ﬁtor analysed in an attempt
to identify those items'which cluster together and also, to
determine  whether the clusters <can be, interpreted
meaningfully. For 'exémple, if a test is measuring that
which its design purports to measure, éhe_scores from-items
expected to measure a specific construct (eg. academic
self—cdﬁcept), should cluster together. Furthermore; this
c;uster should be distinct ffom a group of item scores.
designed to measure some other independent construct (egq.
social self-concept). Should unanticipated clusters be
found in the test, some revision of the imgtrument and/or
definition is required. ‘

Of pérticuiar importance to construct validati&ﬁ, + o are
uthosé correlational technigues that fit the observed data to

some model "which embraces viable counterhypotheses to the

proposed construct interpretation (Shavelson et{él., 1976).

Y
-
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'Multitrait-multimethod Analysis', proposed by Campbell and
Fiske (1959), is such a model. This technigue examines

patterns of intercorrelations among two or more traits (eg:
aqademic, social and‘physical self-concepts), as measured by
twé or more different methods (eq. ' self-reports,
observations, peer-reports). As a case‘in point, if factor
analysis of the construct demonstratéﬁ that academic self-
céncept is indeed, iﬁdependenf of social self—concept, this
fact should hold true, when different methods are used to
measure the same trailts. .

Camébell and Fiske (1959} contend that a multitrait-
mudtimethod matrix is constructed from cof;elations between
al scores on different traits obtained by<;%he same
qeasurement instrument, b) scores én the same tréit,
obtained by different measurement methods and ¢) scores on
different traits, obtained by different méésurément meéhods.
W¥h .the multitrait-multimethod matrix then, reliability is

the agreement between two efforts to measure the same trait,

‘through maximally'simflar methods. validity is represented

in the agreement between two attempts to measure the same
trait, through maximally different methods.

‘Confirmatory Factor Analysis' 1is a second type of
techniqué that . can be wused to . test hypothesized'

relationsﬁips with empirical data. This paradigm can be

‘developed specifically from a logical analysis of the

construct definition (Shavelson et al., 1977). For example,

_12_



in é definition of self-concept wherein it. is perceived as
having academﬁc,- social and physical components, one would
expect scores reflecting an individual's self-concept in a
specific academic supjecf area, to be more highly correlated
with the academ@c, than the social facet. Similarly, one
would expect  these vari&ﬁs elements of the academic
component, to haveuvery low correlatioﬁs, if in fact they
are at all related, with the elements Belonging to the other
two .fﬁztors--- social ‘and  physical self-concepts.

Confirmatory factor analysis ﬁhen, can be used to test such‘
hypotheses.- This technigue fits the observed correlations

to the proposed model and then tests the goodness-of-fit of

the data, to the model.

1.2.3 Experimental Technigues

True experiments, as outlined by Campbell and Stanley-
(1963), can be used to test some portion of the nomeclegical
network, égainst counterhypotheses.‘ These experimental
tests are based on logical analyéis. Shavelson, Hubner and
_ Stanton (1976} note that although mosé' self-concept
experiments are not designed to test counterhypotheses as to
the proposed self-concept ¢ interpretation of their
measurements, the results often relate to construct
validity. For example, where a construct definition
distinguishes between academic, socigl and physical self-

concept componeffts, an experiment in which specific
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treatments have been designed to change only one dimension

of self-concept (eg. social self-concept); provides a test

~of the within-construct portion of the nomclogicél network.

1.3 LIMITATIONS UNDERLYING TRADITIONAL CONSTRUCT
VALIDATION TECHNIQUES:

As outlined above,‘there are ' a variety bf techniques that
can be used to validate construct interpretations of self-
concept. These methods may be classified into three main
categories--- logical, correlational\-and expééimental
analyses. ‘However, Shavelson and Stuart (in_press) argue,
that althéugh these methods of construct valida;ion kare'as
applicable today, as they were thirty years ago, they
exhibit several limitations, within the context of present-
day application.

One such limitation, is the ;ime regquired for the
evolutionary process of construct validation. The
traditional ‘approach is viewed as a gradual process of
identifying constructs and laws, which may take place over
many years. Shavelson and Stuart (in press, p.3) conseguent
to personal communication with Lee Cronbach, argue tha%t such

L]

an approach "...reflects the 1850's philosophy of science”.
They point out that while é complete sﬁecification of a
nomological netwbrk is a commendable, albeit unreachable
goal, measurements which ~assure self-concept

interpretations, are needed immediately, in many areas of

sociil research. For example, in the study of self-concept

_14_



in educational research, it seems reasonéble according to
Shavelson and Stuart (in press), to expect researchers to
provide evidence on the causal relationship between sei%—
concept and academic achievement, since this interpretation
is som?times explicit, but more often implicit, in their

wor:k.

A second limitation of the traditional approach to

construct vaiiéation as pointed out by éhavelson and Stuart
(in press), is its reliance on statistical rigor 1in the
concern for interpretationn with little consideration for
the generalizability of the results to other persons or
settings. They contend that in the examination of the
causal relationship between self-céncept and acadenmic
achievement for example, the most d;fenéiblg technigue would

be a true experiment, wherein subjects are randomly assigned

to treatments representing varilations in achievement;

following treatments then, the self-concépts would Dbe
measured. However, reality presents many obstacles to this
approach.. First, ideally 'the study would have to be
conducted in a laboratory. Due to the moral and ethical
igsues involved, it is highly unlikely that educators would
permit a situation whereby certain .childrén were denied the

opportunity to maximally achieve. Second, it is likely that

the treatment would have to be contriﬁed, in that students

would randomly receive treatments in which they were more or

less successful, in their achievement. Fipally, even if the



study were conducted, educators would demand replication’of

the findings. These préblems and the demand for
replication, represent an important issue of external
validity.

As a consequence of, the aforementioned limitatioﬁs,
Shavelson and Stﬁart (in press) supported By Cronbach
(1975), postulate that the time has arrived when construct
validation theory must be updated. In response to this
call, the alternative 'technique of causal moﬁeling is
proposed (see Behtler, 1978; Kenny, 1979; Shavelson and
Stuart, -in press). This ‘brocedure utilizes correlational
data in natural settings and albeit a different approéch&\__}
appears to approximate the requirements of the true
experiment. Rogosa (1979) warns, however, that the absence
of experimental control, forces a heavier reliance on
statistical methods, in the assessment of causal effects.
Nevertheless, Rogosa (1979) supports the notion that the
determination of causal effects from nonexperimental data,
can be successfully accomplished through the usé of causal
modeling (see also, Linn and Werts, 1977; Kenny, 1979;
Bentier, 1980). Indeed, Helise (197%) asserts that in social
science research, where so many peolitical,  practical and
ethical préblems serve to diminish the implementation of the
classical experiment, the plausibility of causal analysis

and inference without manipulation, is crucially important.

8
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1.4 CAUSAL MODELING AS AN APPROACH TO CONSTRUCT VALIDATION

Counterinterpretations of a proposed conStrucﬁ, might
suggest that the projected causal orderinglof the construct
with otheér—-constructs, does not hold (eg. academic
achievement influences self-concept). In such cases then,
causality becomes the central issue. Further, since causal
interpretation'involves two or more variables, randomized
experiments are often inappropriate. Thus, correlational
data must be brought to bear on causal? interpretations.
Caﬁsal modeling provides a method for approaching this
problem.

By means of this procedure, correlational data are
.inspected, to determine whether the data are consistent with
a given theory, or whether, given the daté, the theory is
inadequate. In this regard, fBentler (1978) notes that,
although there is no methodology for proving a theory to Be
correct and although many theories may describe the data
equally well, an incorrect theory can be rejected, should
the data logically (theoretically) provide a reasonable test
of the théory.

According to Rogosa (1979}, é causal model 1is,

...an explicit and quantitative statement of the
postulated causal links between the wvariables of
interest. Through the use of causal models,
substantive hypotheses are recast in terms of the
causal processes assumed to operate among the
variables under consideration (p.266}.

Stated in another way; causal modeling denotes the testing
of hypotheses as part of the analysis of-an entire system of

*
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nonexperimental data (Bentler and wOoéward, 1979). The term
'modelingf‘signifies that the data analysis must be guided
by theoretical specification; the term 'causal', that such a
specification is intended to explain,a rather than describe,
the data. '

The use of causal models, Rogosa (1979) argues, forces
the researcher to make explicit, all causal assumptions, in
an inﬁernally consistent system (see éiso, Duncan, 1975;
Cooley, 1978; Kenny, 1979). Thus, the validity of causal
interpretations, rests on its theoretical underpinnings.

This fact leads Shavelson and Stuart {in press”) to posit

that the use of causal models in the examination of test

scores, implies that the pertinent aspects  of the
‘nomological -network are defined. The results  of the.
empirical estimation of the model, rest” on  the

interpretation of the measurement, the nomolégical network,
or both.

In addition to providing favourable statistical tools for
the assessment of causal effects in nonexperimental data
then, causal models hold the potential to span the. gap
between theory and: research (Anderson and Evans, 1974).
Bgntler (1978) points out that causal modeling can provide
the basis for quantifying and operationalizing well-known
cdncepts of construct validity and nomological networks, as
outlined by Cronbach and Meghl (1953). Furthermore, in

areas of research, where the theory includes ambiguous and
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Qague concepts, whose postulated causal . links are not
clearly defined, causal models can serve to- alleviate the
problem; by recasting theoretical formulations as explicit
Qropositions about the causal relations among the vafiables
of interest (Rogosa, 1979).

In order to test a theory (i.e. validate a construct) via
causal hodeling, the researcher must meet the criterion of
model specificatign. That is to. say, he must be able to
make a mathematical translation of the hypothesized causal
relationships among a set of variables within a theoretical
framework, inte a set of structural regression equations.
Furthermore, the investigator should decide  which
mathematical aspects of the model require resolution from
the data (parameter estimation) and those recognized as
-being given in mathematicalat:;;F;;_:;;H:;;;;;“Tfixed, known
parameters) (Bentler, 1978).

To recapitulate then, model specification involves the
selection of variables for inclusion in a causal model énd
the postulation of their causal links within a theoretical’
framework, together with a translation of same, into.a set
of structufal regreésion eguations. Once a moael has peen
specified, its unknown parameters are estimateé and the
model, empirically verified. That is to say, the data are
analysed, in order to seek support for or against the

existance of the specified relationships.

]
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Mistakes in the specification of causal models, are
termed - 'specification errors’'. Such errors might occur
consequent to for instance, the omission of an important
causal wvariable, and/or _the inclusion of an erronecus
variable. In other words, the study has been designed
Aaround an inadequate or 1inappropriate model {(Duncan, 1975;:
Coo%ey, 1578). Cooley (1978), however, has noted that there
are no  statistical methods for guarding against
specification error; f;ther, the problem is related to the
amount of knowledge held by the researcher, concerning the
phenomena under investigation.

Although it has been argued that 1indeed, most models
contain some degree of specification error (Duncan, 1955;
Cooley, 1978; Kenny, 1979), such misspecification is often
not easily sighted. However, with specific reference to
educational research, Cocley (1878) has pointed out that
only if researchers are guided by increasingly adeqguately
specified models, can a cumulatively improved understanding
of educational processes be attained; strong models (i.e.
adequately specified models) of course, resulting from
sufficient knowledge of one’'s subject matter.

It is important to note that of course, causal modeling
_procedures cannot prove causality (Campbell, 1963: Béntlef,
1978; Coolef, 1978; Rogosa, 1979). Rather, they serve to
assist the researcher in selecting from among several

relevant causal hypotheses. By putting the theoretical
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model to the test for goodness-of-fit, the invesﬁigator is
able to rule out those paradigms not supported by empirical
evidence. As Rogosa (1979) notes, "...when theories are
expressed as causal models, they are subject to rejection,
if contradicted by data" (p.268). Obviously then, causal
modeling ﬁakes the improvement of theories possible, through
the ability to compare rnatives (Bentler, 1978).

Causal queling repfesents a fairly recént approach to
construct validation. Thus, until a few months ago (see
Shavelson and Bolus, in press), to the best of this author's
knowledge, only two methods of causal modeling had been used

in the examination cf the self-concept construct; these are:

Path Analysis (Wright, 1921) and Crdss-laggéd Panel
Correlations (Campbell, 1963; pelz and Andrews, 1964;
Campbell and Stanley, 1963). These techniques test

hypothesés concerning the validity of the causality claims
and determine the extent to which the observed data f£it the
model. A review of studiés.'which have employed céuﬁal
modeling in the analysis of the self-concept construct, 'is

presented in Chapter II.

-

1.5 LIMITATIONS UNDERLYING CAUSAL MODELING TECHNIQUES USED
TC DATE . -

Iinherent in both path qnalysis. and‘cross—lagged ‘panel
correlation as construct validation techniques, are several
Timitations that can be detrimental to the validity of the
empirical results; these are noﬁ_@iscussed briefly, . with
respect to each method.
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1.5.1 ‘Path Analysis

Although path analysié incorpo;ates many of the
attractive features of causal modeling, the technique
possesses major shortcomings as a stétistical operation.
The major problem associated withﬁé%ferences based on path
analysis, arise as a result of measurement error (Asher,
1976; Rogosa, 1979; Cook and Campbell, 1979). To achieve
estimation of all the structural parameters contained in a
causal meodel, the researcher must meeﬁ the ideﬁtification
critérion: that is to say, he must establish an
overidentified model (the concept of 1identification .is
discussed in Chaptér 3). - One method of satisfying <this
requirement, is to incorporate iato the model, multiple
measures of the observed variables. Path analysis, however,
is limited in its ability to take advantage of multiple
indicators. Rather, standardized paftial coefficients are’
determined for the causal paths linking the observed
variébles, épecified in the model. Rogosa (1979) notes thatl
ihdeed, in thesé‘instancegk measurement errors can have
severe and bewildering effects on the obtaingd estimates.
He therefore cautions that the coefficients éb;ained by
méans of a path analysis model, are not sound evidence upon
which ‘to base causal attribution ( see also, Magidson,
1877).  Furthermore, Rogosa (1979) points out that should
multiple indicators be included in the path analytic model,
" the inclusion only works to distort and possibly reduce ;Ee

causal attribution made to each of the multiple measures.

-
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That péth analysis 1is limited in its ability to specify

measurement error, leads to yet another problem with its -~

statistical procedures. To date,” most studies using path -

“analysis, have employed the procedure of ordinary least
squares (OLS) to estimate the mulfiple regression equations
(Rogosa; 1979). However,” Johnston (1972) notes that when
complex models are being investigated, and in particular,
when it canndt be assumed tﬁét the variables are measured
without error, OLS may not only f&eld blased estimates, but
may not be estimating ‘parameters of the basic underlying
constructs. Rather, a more sophisticated estimation
technique such as full-information maximum likelihood (FIML)

is required to obtain simultaneously, unbiased estimates of

L

™

all the parameters of the model.

. Finally, _there are problems specific ?to the use of path
analysis in longitudinal research. In longitudinal studies,
path’ analytic models frequently incorporate lagged
regression eguations; OLS is not sufficient for estimating
lagged regression models (Hannan and Young, 1977; Rogosa,
1979). ' '

The above limitations 1lead Rogosa (1979) to view
negatively, the use of path analysis iﬁ assessing the causal
effects AEGQ? variables. Similarly, Cook and Campbell
(1979) assert\yhat although the estimates of specific causal
paths might oc%asionally be feasible and valid, the pressure

to construct a‘'model permitting their estimation, ~ "...leads

_23_
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to omissions which render most of the conclusions suspect”

(p.30§).

1.5.2 Cross-lagged Panel Correlation Analysis

The cross-lagged panel correlation procedure has been the

"subject of much criticism (Duncan, 1969; Heise, 1970;

Goldberger, 1971; Rogosa, 1979:; Cook apd Campbell, 1979).
Rogosa (1979) notes that the problems lie with a combingtioﬁ
of the underlying logic, technical lproperties and
implementation of the method://ﬁﬁ |

The measure of cause ;n cross-lagged correlations,
results from the comparison’ of correlation coefficients
between measured variables (rather than latent or unmeasured
variables). An attribution of predominant causal iﬁflpence,
is made only when the difference between the sample Cross—

lagged correlation coefficients is stat#stically

“significant. This wultimate goal of establishing a causal

"winner" 1is ill-advised,  according to Rogosa (1979).
Rather, he argues that since most social and developmental
processés are reciprocal (indeed, this appears to be the
g:se with tﬁe;. self-concebt/ ~ academic achievement
relationship), that measures of strength-and duration of the
reciprocal relat%on;hip, and oé the® individual causal

effects, - are more informative and more directly

interpretable. o ~ .
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Aéditionally, the. egiierence cf the cross-lagged
cofreiations, does. not guarantee unequivocal evidence
régarding the predominance of causal direction. 1In fact, as
Rogésa {1979) notes, in many instances, <+he /A7 domhnance of
causality 1is indeeé, opposife to t of ‘the causal
structure built into the data. Also, it is possible to
obtain a =zero difference when important causal influences,
both balanced ané unbalanced, afe present. o

Another weakness with the technique, 'is the fact that it
fails to determine the causal influence of a wvariable on
itself, over time, thus rendering itselﬁ_ insensitive to
chaﬁges in variability.

Cross—lagged panel correlatidns also suffer from the
effec;s of both measurement and specification errors. "With
respect to the former, it was noted earlier, that in order
to identify thé model so that all causal parameters may be
estimated from the data, multiple measures of each opserved
var}able at each time point, are necessgfy. However, in the
case of .crdss-lagged corrélations, the use of single
observable ‘measures or multiple indicators, s gquite
complex. With one pbservable measure of each variabie, the
procedure employs a  complicated ;orreciion' procedure
designed to disattenuate the cross-lagged correlations and
to control for changes in reliability over time. Rogosa
(1979)‘ argues that regardless of the correction technique

-

used, . it is doubtful if any amount of correction . would
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render the cross-lagged correlation method even as good as .
estimation .of an underidentified structu;al equation model,
‘When multiple indicators of each variable are embloyed, the
determination of causal influepces becomes .even more
complex.  Since no .procedure exists,.for utilizing the data
from all of the indicators simultaneously, each measure must
be considered separately, in making the cross-lagged
.éomparisons; measurementﬁefror iF“(Ehus treated without the
ad;antage of additional informa;ion from other indicators.
With respect to specifiéation error, claims are often made
that cross-lagged correlations are nbt.affected by omitted
causal variables or by other forms of specification error
(see Kenny, 1975). Rogbsa f19805) regards such claims as
specious, conﬁendiﬁg that indeed, cross-lagged correlations
are not immune to errors of specificatibn. He argues that
it is critical that complete specification of a model be
satisfied, through the inclusion of all iﬁportant causal
“variables. .

Finally, 1in addition to the difficulties encountered in
.the relations ahong population parameters when cross-lagged
panel correlation is used, Rogosa ; (1980b) notes two major
problems with the application and interpretation of
statistical inference procedures. -First, he points out that
too oft;n, rejection of the null hypothesis of egual cross-
laggéa/ébrrelations is interpreted, with little regardLEOr

/ =

the power of the statistical test. On the one hand,

researchers using cross-lagged correlation, are advised to
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ﬁse"large samples; with-large enough samples, however,
trivial deviations from the null hypothesis can lead to
rejection. On the other hand, many investigators totally
ignore sampling variation; ~with. small sample sizes,
differences between the éample cross-lagged correlations,
are interprétea as if these sample estimates were population
values. Rogosa (1980b) suggests that the use of interval
estimates would be an improvemeht in this regard.

The second problem associated with statistical inference,
is thaé significant drfferences between the cross-lagged
correlations, are too cften interpreted without regard fer
the assumptions underlying cross-lagged correlation. Rogosa
(1980b) points out that the complete null hypothesis should
be that the cross-lagged correlations are equal, conditional
on stationarity. However, he notes that to 'date, no exact
statistical test is available for this conditional test;
Although Rogosa (1980b) suggéﬁts that methods such 'as
covariance structure analysis (Joreskog and Sorbom,- 1979),

could be used to form a large-sample normal-theory test, he

is gquicdk to conclude that,

-

...0of course, no improvement in the use of
statistical inference procedures, can offset the
basic deficiencies of cross—-lagged panel

correlation (p.257)..
Clearly then, the validity of causal statements resulting
fr&m cross-lagged panél correlation analysis, are open to
unestion. From the results of his mostrecent overv;éu of

the topic; Rogosa .(1980b) concludes there 1is no
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" justification for the use of cross-lagged correlations. He
argﬁes that ih‘croés-lagged correlation, both determinations
of spuriousness and attributions of causal predominancé, are
ill-founded.  In another recent review of this technique,
Cook and Campbell (1979), making Fefeéénce to their
skeptical advggcacy in earlier publications, stress their
feelings of even stronger skepticism and even less advocacy
toéay. Rogosa (1979, 1980a).goes as far as to suégest that
in fact, cross-lagged correlation technigues are an u&soung\

+
'

practice'and should never be used. 3

Codstruct validation studies, with specific reference to
\

self-concept, are now reviewed in Chapter II.
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Chapter II

CONSTRUCT VALIDATION OF SELF-CONCEPT

A r?view -0of the literature regarding self-concept,
reveals a profusion of imprecise and diverse definitions.
Deépite such imprecision and diversity, many self-concept
definitions overlap in a number of ways. Shavelson et al.
(1976) point out that in'order to provide a working

definition that is congruent with current research and can

be used as a basis for integrating empirical evidence on the

validity of self-concept interpretations, it is necessary to

combine features common to each of the definitions. An
attempt is now made to meet this requiremeRt. -1

b -
.
— —

2.1 DEFINITION OF SELF-CONCEPT

In general terms, self-concept is a 'person's total
perceptién of himself; in specific terms, It 1is his
attitudes, feelings and knowledge about hig-—abilities,

skills, appearance and social acceptability (West and Fish,
léVB: Labenne and Greene, 1969; Jersild, 1965). These
peécgptions which an individual holds about himself, are
deriveé from his social envirqnment and believed to provide

the culminating force in directing his behavior; this
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behavior in turn, influencing the ways in which he perceives
himself. |

Self-concept per se, does not exist as a separate entity;
rather, it is inferred from observable behavior (Wells and
Marwell, 1976; Lébenne and Greene, 1969}. These inferences
of cne's 'self' may.be perceived by the individual himself,
or by someone elée. However, Shavelson et al. (1976} note
that -most educational studies of séif—concept make a
-distinction between the termé 'self-concept' and 'inferred
self-concépt';' Use of the Eerm 'self-concept' is restricted
to an 1individual's perception of himself, The term
"inferred self-concept’ haé come to mean attributioﬁé\of an
inaividual's self-concepg, as perceived by somedne Llse.
This study maintains the distinction between the two terms
and focusses on the formér.

Regardless of the .pérceptual source, however,  self-
concept is an inference which is derived from observable
behavior. ” For the individual, such behavior 3 usuélly
described in the self-reborf. Combs and Soper (1957) point
oﬁt that like any otherlact, the self-report isja behavior
whic@\reveals in some degree, what 1is going om\ inside an
individual i.e. how he perceives himself. It can be
concluded¢ then, that self-concept is a psychological
construct (Soa:es and Soares, 1979; - Labenne and Greene,

1969; Combs and Soper, 1957).
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In their extgnsive review;of the litérature, Shavelson
énd his colleagues (19786) * conclude!. that seven
characteristics can be attributed to selfj%oncepE; these
features Dbeing crucial to its construct defin%ﬁ}on.
Accordingly, self-concept can be described as: organized,
multidimensional, ' hierarchical, stable, developmental,
evaluative and.differential. _ Each of these characteristics
1s now addressed.

A primary feature of self-concept is that it is organized
(see Purkey, 1970 for a more extensive explanation). An
individual's perception of himself is baséd oﬁ a composite
of all his experiences as a consequence of his social
environment. Bruner (1965) claims that in order to reduce
the complexity of.these experiences, a person recodes them
into simpler categories. Most of these categories are
learned on the basis of experience and socialization within
a particular culture. The organization of one's experiences
into categories, 1is an attempt to.make them meaningful to
the individual.

A second characteristic of self-concept is that it is
multidimensional. indeed,'most.resea}chers it would éppear,
_agree with this aspect of the construct definition (see eg.

Piers and Harris, 1964; Coopersmith, 1967; Campbell, 1967;

West and Fish, 1973: Michael, Plass and Lee, 1973;
Shavelson, Hubner and Stanton, 1976; Scheirer and Kraut,
1979). In their attempt to ‘amalgamate the operatichal
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definitions gleaned from many studies, Shavelson et al.
(1976) concluded that indeed, | most definitions (inciude an
academic component. Additionally, they claim that the
litera;ure also supEPrts the inclusion of sééial, physical
and emoéional componerits.  According to Shavelson et al.
(1976),'one;s general self-éoncept may be percei&ed as being
subdivided into four major dimensigns; one of which 1is
academic (associated with academic phenomena) and the
others, non-academic (associated with social, physical and
emotional phenomena). :

One exception to the viewpoint of multidimensional{ty,
however, is that taken by Winne, Marx and Taylor (1877);
they 1in -contrast, perceive self-concept as a unitary
construct, rather than one that is divided into sub-parts or
facets in the nomological network. In their investigation
of the within-portion of self-concept,_ as it is wused in
three widely used instruments--The Gordon 'How I See Myself'
Scale (Gordon, '1968)}; The Piers-Harris Children's Self-

| %9
concept Scale (Piers, 1969} ; The Sedrs Self-concept

Inventory (Sears, 1964), Winne, Marx and Taylor (1577) found.

that altﬁbugh there was consistent evidence . favouring the
éonvergent validity of the academic, social and physical
facets, little support could be demonstréted for
discriminant -validity for any of these coﬁponents.
Subsequent to a replication of this study (Marx and Winne,

1978), identical conclusions were drawn.
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Thus, 1in the 1light of their research findings, Winne,
Marx -and Tayler (1877) suggest that the self-concept
construct be conceptualized as resembling the structure of a
daisy. They conclude that much of the construct is shared
and relatively undifferentiable (the centre}; concomitantly,
each of the facets (petals)r may be more 6: less relevant,
when the self-concept istrelated to other constructs, such
as academic achievement, soéial well-being, and so on.
Shavelson and Bolus (in press) ‘have recently challenged
the stand taken by Winne et al. (1977), with respect to the
dimensionality of the self-concept construct. They have
criticized the methodology of the Winne et al. (1977) study
and point out three major limitations of the multitrait-
multimethod (MTMM) design used. First, despite caveats (see
Shavelsoq et al., 1976) regarding the interpretability of
the instruments' original suﬁsgales, Winne-.et al. (1977)
subjectively categorized the subscales pertinent to each
instrument, as belonging to one of three facets----academic,
 éocial or physical. Second, the three instruments used in
the study did not, employ maximally dilssimilar methods in
eliciting responses; a necessary cteguirement for the MTMM
design. Third, although Winne et al. (1977) performed
correction for attentuation, the basic assumption of
para%lel tests, was not met.
In an attempt to clarify the theory with respect to the

dimensionality aspect of self-concept, Shavelson and Bolus
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(in presgl;rectified the methodological problems inherent in
.the Winne et_a;. (1977) study and subsequently reanalysed
their data, ﬁ;ing the same MTMM design. The results of this
reanalysis, provide strong support. for the notion that self-
concept is indeed, a multifaceted construcf.

A third feature of self-concept 1is that it is
hierarchically structured with perceptions of behavior at
the base, movigg from inferences about oneself in specific
subareas {eqg. academic self-concept in science), to general
subareas (eq. academic self-concept) and finally, to general
self-concept at the apex.

Marx and Winne (1980) note that although nearly all self-
concept inventories support the hierarchical model proposed
by Shavelson and his associates (in press; 1976), their
research does n&t of fer the same support. Rather, their
data indicate bipelar relations among the various facets of
the construct. Thus facets may be- inversely related, rather
than proportionally so, as predicted by the hierarchical
model. °~ On the basis of their 'research, Hér% and Winne
(1980) suggest that the within—nétwork- relations of self-
concept comprise compensatory components. That is to say,
lower status on one component might be compensated by higher
status on another component.

it is interesting to note that//in théir most recent
empirical work, Shavelson and Bolus (in press) were also

unable to show full empirical support for their proposed
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hierarchical model; two aspects remain unconfirmed. First,
their data did not support the assumﬁtion that facets of
self-concept become increasingly stable toward the apex of
the hierarchy; rather, they were shown to be equally stable.’

<.Second, support was not provided for ﬁhe interprétation‘that
changes 1in self-concept operate from the base of the
hierarchy, upwgrd.

Despite past support for the hierarchicdl: character of
self-concept, it appears that more sophisticated
methodological approaches to gconstruct Qalidation research,
are beginning to cast doubt on this particular feature.

A fourth. characteristic of self-concept is - thHat general
self-concept is stable.' Combs and Soper {(1957) note that 1t
is this deqgree of stability and consistency, which makes the
individual and his behafior, fairlj'predictable. Shavelson
et al. (1976} point oﬁg further, however, that as Qne
descends the hierarchy, sélf-concept gradually decreases in
stability, while concomitantly increasing in dependency on
specific situations. As mehtioned in the discussion of thé

'iast feature (hierarchical structure), recent s@%dies

(Shavelson and Bolus, in press; Marx and Winne, 1980} ‘have

-

-

produced data which now challenge earlier beliefs regarding
the stability of self-concept.

A fifth feature of self-concept 1is its developmental
quélity. Self-concept becomes increasingly differentiated

as an individual develops from infancy througit~~—to
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adolescence; each developmental period providing new
learnings to his growing store of experiences. That self-
concept becomes increasingly differentiated and stable with
age, has been empirically demonstrated with: preadolescents
(Fu, 1579; Yamamoto, Thomas and Karns, 1969; Long, Henderson
and Ziiler, 1967); adolescents (Rubin, Dorle and Sandidge,
1977; Long, 2iller and Henderson, 1968; Engel, 1959) =
comparison of both groups (Rubin, 1978; Drummond, McIntire
and Ryan, 1877).

A sixth feature of self-concept is its evaluative aspect.
According ﬁo Shavelson et al. (1976), an individual can both
describe himself in a particular situation (eg. I do well in
science) and evaluate himself (eg. I do better in sg¢ience,
than most of 'my friends). Further, .this evaluative
dimension of self-concept appears to vary in importance, for
different individuals and within different situations (see
eg. Marx and Winne, 1980). To date, however, there is still
no clear distinction between the descriptive and evaluative
aspects of self-concept (see Winne and Marx, 1981; Shepard,
1979) .. .

Finally, a seventh feature of self-concept ?s that it is
differentiable from other constructs with which it is
theoretically linked (see Shavelson and Bolus, in press}.
This aspe&t_of self-concept is reviewed more extensively
later in the chapter, under the rubric of between-network

studies. - : o - -

-\
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In sum ary then, self-concept can be éonceptualized as a
construct why h is_ inferred by an individuél, through
observation of his own behavior; the individual's attitudes,
feelings and cognitle - processes, . forming the major
components of his self conceét.. . The seif—concept is
developed thfough accumNated experiences in social
interaction with others \and becomes increasingly
differentiated as one progresse from infancyq\through
adolescence. Additionally, self-concapt is cha:actefﬁﬁfd as
being organized, muitidimensional, hierarchical, stable,

evaluative and differentiable.

2.2 CONSTRUCT VALIDATIOH STUDIES QF SELF-CONCEPT

“As.noted in Chapter I, in order to validate a cbnstruct,
it is necessary to gather empirical evidence pertaining to
both the within Jnd‘ between-portions of the nomological
network. Both kinds of theoretical relations in turn,
determine the- operationalization. of the construct in
subsequent empirical work and influence interpretations of
relatioﬁs among -its facets ana?between the construct and
other variables. Empirical studies which examine the within
and between-network relétions-of self-concept specific to

[N

academic achievement, are now reviewed.
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2.2.1 Within-network Studies

.

Within-network studies investigate the relations among
the proposed faégts of'é construct {eg. academic, social;and
. physical measures of selfzconcept)-and/or rhether the ﬁacets-
are differentiable from one another. Additionally; within-
network studies- may examine other features of the construét
definition such as its stability, devélopmental character or
h;;rarchical sfructhre. It should be noted that all within-
network studies examined by.this investigator, also included
one or more external constructs. |
2.2.1.1 Correlational Stug;;;\* -

Exploratory factor analysis was“used gy Gleser, Winget
and Rauh (1977) in their validation study of' 2 new 40-item
behav@oral checklist, Tﬂe Adolescent Life Checklist. Qther
investigations that have . employed exploratory factor
anaiysis to validate self-concept intgréretations of subtest
\\\w" scores: are those conducted by Fernandgé (1978), Gordon
(1968) and Piers and Harris (13964). )

Multitréit~multimethoé matrix analysis has been wused by
Dyer (1963), in the validation of the Self-esteem Inventory
developed‘by- Coopersmith (1567). ‘Shavelson, Hubner and
Stanton (1976} also used this technique, in their attempt to

- validate the construct of self-concept through their review

\\_Jof five maﬁor self-concept instruments. Recent studies by

Lakey (1977) and Shepard (1979), have employed the
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multitrait-multimethod matrix. to validate measures of

student self-concept, together with attitudes towards school

and self-acceptance, respectively. Winne, Marx and Taylor

(1977) conducted a muititrait-multiméthod matrix study, 1in

which the facets of self-concept, as defined by subscale
labels in three self-concept instrument manuals, .were
compared. In a fol%Pwup investigation, Marx and Winne
(1978), repl;cated their former study in a different

geographical loécation, using an entirely different sample of
individuals. Finally, Socares and Soares (1980) sought to
test the diverse perspectives of self, as determined by
distinct situations ' and individual perspectives, within a
multitrait-multimethod matrix framew&rk.

Confirmatory factor analysis was employed by Kokenes
(1974} in her construct validation study of the Coopersmith
(1967) self-esteem Inventory. Comparisons were made between
the items which loaded into the factprs'in her study; with
those items included -in the subscales by Coopersmith (1967),
as measuring self-esteem derived'from self, pée:s, parents
and school. This technigue was ‘also employed by Torshen
(1969, cited in Shavelson et al;, 1976) in her investigation
of classroom evaluakionJ as it relates to students' self-

concepts and their mental health.
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2.2.1.2 Experimental Studies

One example of the experimental technique used to,
validate the self-concept construct, 4is provided through
examination of a study conducted by Ludwig and Maehr (1967).
They attempEed to determine the effects of " success and
failure in athletic tasks, on physical and’ general self-
concepfs, among junior high school boys. . Subjects were
randomly aééigned to one of the following groups: positive
feedbﬁck, negative feedback or control. In the two-
experimental groups, feedback was either consistent or
inconsistent with the étudent's ability.

Unfo;tuﬂately, as néted by Shavelson, Burstein and
Keesling (1977), stud}es which test counterhypotheses
experimentally, are not often found ,in.;he'ise \~concept
literature. Bentler (1978), however, points out thgt in the
area of social science research, true experimeg}at}on is
d}fficulﬁ, if not, impossible‘to execute (see alsc, _Calsyn
aﬁd Kenny, 1977; Kenny, 1979);' This fact, no doubt, is a
consequence of the moral and ethicaI.considerations that
ﬁust be respected when working with human subjects. In this
regard, Gordon ‘(1969) points out the caveats issued by
governmental agencies and universities, that ‘researchers
respect the privacy and well-being of their subjects. With
specific reference to self-concept and academic achievement,
Calsyn and Kenny (1977) note that being subject variables,

they cannot be manipulated easily in a true experiment.
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Therefore, self-concept ‘researchers in education, have -

relied almost exclusively on correlational data.

2.2.1.3 Causal Modeling Studies

To the writer's knowledge, only two studies to date have
attempted to validate the within-network of the self-concept
construct, via a causal modeling technigue. The first study
employed path analysis; the second, a structural equation
model.‘ | )

Using a subset of data from a larger invgstigation of the
achievement processes of &outh, Rosher and Howell (1978)
utilized path analytic technigues in their examination of
disabled and nondisabled 10th grade students, with respect.
to certain socio-demographic variables---curriculum track
assignment, self-concept dimensions and educational and .
occupational aspirations. The findings revealed that the
measures of social self-concept and physical self-concepf,
regressed on curriculum track and social origin varilables
separately, tended not to be appreciably influenced by
disability status; academic self-concept, however, was
greatly influenced. Additionally, academic self;concept was
shown to have an impact on the aspiration variables. Rosher
and Howell (1978) suggest that the sigq}ficance of the
impact of disability status on the academic self-concept,
might be best explained as an overcompensation in one
pérticular field, whére there is a weakness in another (c.f.

Marx and Winne, 1980; Winne and Marx, 1981).
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Using a structural eguation model, Shavelson anrd Bolus
(in press) sought to éccomplish two tasks: 1) to test the
structural underpinning of the self¥concept definition with
respect to its multidimensionalify, hierarchical structure
with increasing stability in the direction of the global
perspective and differentiation from academic achievement
and 2) to examine the causal . predominance between self-
concept and acadgmic achievement. Specifically, the study
was designed to measure the following: general self-
¢oncept, academic self-concept, subject ma;ter sbecific

self-concepts in English, mathematics and science, academic

" achievement in English, mathematics and science.

The original sample for the Shavelson and Bolus (in
press) study comprised 130 7th and 8th grade junior high

school students. A battery of six self-concept instruments

' were administered to the students during one S50-minute class

peﬁiod in February, 1980. The followihg‘day, the students

“were given a standardized test. This initial data

collection occurred. two weeks after the students had‘
rgceived their £first semester graaes. Data collection
replicating the procedures in February, was conducted again
in June, 1980, one week prior to the end of school. Due to
the mortality of cases for a variety of reasons, the final
sample consisted of 99 students; 50 males and 45 females.
Two measufes’ of each self-concept and academic
achievement construct were obtained. General self-concept

was measured using the 'How I Feel About Myself' s scale
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(Piers énd Harris, 1964) and the Tennessee Self-concept
Scale (Fitts, 1965). The Selg‘concept of Ability Scale
(Brookover, 1962) was divided into two parallel tests and
used as measures of academic self-concept. Subject matter
self~-concept was measured using Form B of the Brookover
(1962) instrument. Items on Form B are identical to those
on Form A, with the exception that the fdrme; elicits
responses relative to a specific subject matter - area (eqg.
how do you rate your ability in English, comparéd.with your
close friends?). The: subject matter self-concept scales
were each divided into two parallel tests which were used as
measures of self-concept- in English, mathematics and
science. Finally, academic achievement was measured using
first and second semester grades in English, mathematics and
science; these were obtained from students’ filesl and
converted to $~l3-point numeric $¢ale (a+ = 13, & = 12,——--,
F=1).

Consequent to their study, Shavelson and Bolus (in press)
have drawn the following conclusions wiéh respect to the
self-concept construct:
1. Self-concept is a nultidimensional construct.
h General self-concept can be interpfeted as distinct

from, although correlated with academic self-concept.
Additionallf, subject matter specific facets of self- .
concept can be interpreted as distinct from, but

correlated, with one another and with academic and

general self-concept.
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2. Selfrconcept is a hierarchical construct with general
self-concept at the apex and situation-specific self-
concepts at the base. However; the data were unable
to ;upport the assumption that facets of self-concept
become increasingly stable toward the apex of the
hierarchy. Rather, the facets were found to be
equally stable.

3. Self-concept can be distinguished from academic
achievement. The relationship betweg; grades and
subject'matter self-concept was found to be stronger
+han the relationship between grades and academic
self-concept.

4. Causal predominance between self-concept and academic

- achievement was unable to be determined.

2.2.2 Between-nefwork studies

Between-network validation studies examine”’ the
relationship between  a bonstrﬁct or its facets, with some
other construct: The review of empirical studies here, will
include only 'those which examine the relationship between
self-concept and/or its aéademic component (academic self-

_concept) and academic achievement. t

g : ’

A review of studies that have investigated the
relationship between self-concept. and academic achievement
since 1960, 1is evidence that the” ationship holds true}

reqardless of grade level, race, ethnicity, age, sex, socio-

-
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economic status and physicél or mental disability. A brief

overview of a few of these studies 1s now presented.

2.2.2.1 Correlational Studies
Although most studies which examine the relationship
between self-concept and academic achievement are of a
correlational nature, they may be categorized into two
groups; studies concerned only with determining an
associaﬁionél relationship between the constructs and those
which focus on determining causal direction. Studies
designed to examine a relationship only, are reviewed first.
In an effort to determine whether a positive association
between self-concept and academic achievement was evident in
very young children, Lamy (13965} investigated the
relétioﬁship between children’'s self-perceptions while 1in
kindergarten and thelrvEy sequént ~reading achievement 1in
grade oﬁg. She concluded that a child's perceptions of
himself, - is.indeed, reiafed to his academic performance in
‘\,(/;;hool. In éﬁeir investigation of the correlates 6f self-
lconcepﬁ in children, Piers and Har:iS'(1964) collected data
from students in grades 3, & and 10. They found the
correlation between self-concept and academic achievement to
be positive, ~but low. The relationship appeared to be
strongest at the grade 6 level (0.32).  This value is
comparable to the correlation of 0.36 reported by’

Coopersmith (1967) in his study of students in . grades 5 and
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6. Butcher (1968) and Mintz and Muller (1977) also examined

the relationship between these variables. with respect to
elemenﬁary school students {(grades 3-6 inclusive and grades
4 and 6 respectively). Their results concurred with
previous findings 1in demonstrating a positive -but low
correlation between self-concept and academic achlevement.
Mintz and Muller 11977), however, suggested that the
selection of inappropriate instruments may bhave l?d to
spuriously low correlations, while Butcher {1968} inéimated
that the instruments used in his study, were not totaliy
adequate for the task-

In an extensi&e :esearcp study which comprised three
separate projects spanning a 6-year invest}gation, Brockover
and his associates (1962, 1965, 1967) tracked students in
one grade 7 claés, through to the 12th grade, 1in an effort
to determine the relationship of students' self-concepts to
their academic achievement. They reported that self-concept
of ability (i.e. academic self-concept) is significantly and
positively related to academic achigvement among both boys
and girls. Furthermore, this relationship is substantiél,
even whenlIQ is controlled. In a more recent study at the
secondary school level, ‘Mitchell (1979) investigated the '
exten£ to which high school students attribute the grades
they receive 1in school, to four®perceived causes: ability,
effort, task difficulty and luck. He found that both causal

'--F -
attribution and self-assessment variables exhibited

i
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significant relationships with academic achievement; the
self-assessment ‘variables f}guring more 1importantly as
independent variables, than those of causal attribution. At
the college level, Bailey (1971) in determining differences
in self-perceptions bgﬁween achieving and under-achieving
studentﬁi.concluded th;t indeed, a student's academic self-
(/;oncept plays a crucial role in his level of academic
achievement. |
In a study of black students, - Caplin (1966, cited in
. | .Purkey, 1970)‘ found that children who demonstrated more
L | positive self-concepts, tended to attain highér degrees of
academic achievement. In a later study (1969), Caplin
studied@ 60 black and white children from intermediate grades
of two elementary schools.. Again, he found a significant
positive relationship between self-concept and acadeﬁic
achievement. Additionally, ng-found no significant
differences between the sexes; Piers and Harris (1964)
reported similar findings for elementary school children.
It appears therefore, that the relationship between self-
concept and academic achievement may be the same in both
black and white American children at the elementary school
level. * Similarly, with respect to ethnicity, Evans and
Anderson (1973) in their investigation of 102 Anglo-American
andsMexican-American iunior high school students, found a
positive correlation between self-concept and academic

' achievement.
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In response to the American gove:npgﬁﬁks concern for
equality of educational opportunity for -i;g disadvaﬁtaged,
Coleman's (1966) extensive -study of public schools in the
United States, revealed that indeed, attitudinal variables
accounted for more variation in academic achievement, than
any othér set of variables, including all'family background’
and schgol variables. That self-concept is closely related
to academic achievement, 1is dqemed reasonable by Colemen

(1966), since it represents an individual's own estimate of

his ability. Additionally, Coleman (1966) fo?nd no
significant difference among the socio-economic strata, with
respect to the selﬁ-concépt/academic achievement
relationship. Soares and Soares (1969) and Trowbridge

(1872), 1in studies involving disadvantaged students in both
elementary and secondary schools, drew similar conclusions.

A growing body of research concefﬁing the disabled,
indicates that the relationship between self-concept ‘and
academic achievement parallels that associated‘with'the_non-
disabled.' In }969; Joiner and his ssociates replicated.
Brookover's (1967) study, in an'\a%€QZpt to generalize the
findings to the accopstically—ihpaireq. " The sample for the'
3oiner et al. (1969) investigation, included two groups of
accoustically-impaired adqlescedfs from separa%e educagi?nal -
institutions.. Not only dgajlthese researchers findvngng\’j/

relationship between academicq self-concept and academic

achievement to be positive, but additionally, that a2

¥
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student's perception of his academic ability is more highly
related to academic performance than is IQ. Similarly,
Smith (1979); in his 1investigation of school-vefified
learning-disabled children ranging from 7 thrgugh l%,
concluded that a child's self-concept ig definitel; related
to his academic achievement. Finally, Park (1980) confirmed
the same results, with respect to the moderately.mentally
retdrded. His findings, folléwing é study of 50 individuals
of ages 9 through 21, demonstrated that the relationship
between self-concept and academic a&hievement for moderately
mentally retar&ed individuals, is 1indeed, consistent with
that reported for the non-retarded. That is to say, there
is a significant and positive relationship between self-
concept énd school performance. |

Judging from this brief overview of ;tudies with findings
generalized to different populations, there appears to be
ﬁnqueétionably, a persistent relationship between one's
self-concept and his/her academic achievement. The presence
of a correlétion beﬁween two variables, of courée, "does not
in itseif, establish a causal reiationship (Lavin, 1965;
Glags and étanley, _19?0); However, as Calsyn and Kehn}
(1977) pointl out 1in their 1investigation of causal
predominance between self-concept and académic achievement,,
most educators and researchers are willing to concede that

the relationship is at least, reciprocal.
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‘Nevertheless, there are many educaticnal researchers who

believe the self-concept/academic achievement relationship

'1s asymmetrical. Judéing from the preponderance of studies

over the past-fifteen years, considerable disagreement
exists concerning the direction of this causal asymmetry.
There are researchers who posit that self-concept influences
academic achievement. Conversely, there are othéré who‘
argue with egqual cbnviction; that .academic hgchievement
determines self-concept. .

' Many of these studies are now reviewed,. An attempt has-
been made to examine studies applingle to four levels of
the educational process; these are, preschool, elementary

sqhool, secondary school and college.

Self-concept influences Academic Achievement

There appears to be little argument with the notion that

-
~

one's self-perception plays. a majé? role in influencing
one's " behavior. With thi§ rationale as a base, many
researchers have concluded that self-concept stands in a
causal relationship with academic achievement.

In an invéstigation to determine the antecedent
phenomenon in'the_relationship between ;ﬁor se;f-céncept énd
reading disability, Wattenberg and Clifford (1964) obtained

measurei\?f mental ébility and self-concept for children in

their first semester of kindergarten. Two and one-half
years later, measures were obtained o% their progress in -
reading, and the self-concept meaéﬁres repeated. The
| ."
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‘results showed the measures of self-concept to be antecedent
to and predictive of, readind achievement 'jn the seqond
grade. Wattenberg and Clifford (1964) concluded that self-
concept measures of kindergarten children are significantly
predictive of_the}r later achievement levels in reading
ability. A study conducted one yeaf later by Lamy (13965},
demonstrated - similar results. - Her findings led her to
suggest that the perceptions of a‘young child about himself,
are not only related to, but may in fact, be causal factors
in his subsequent reading achievement. .

At the elementary school level, Campbell (1967) examined
the relationship between selflcoﬁbept f and."academic
achigvement of 4th, 5th and 6th grade students. He reported
support for the hypothesis of a pési;ive relationship
between self-concept and academic achievement. Subsequent
to his own study, 1in addition to a review of sii doctoral
dissertations and other research conducted in the 1950's -and
early 1960's, Campbell (1967) ° concluded that although -
fipdings appeared to conflict somewhat, the weighf of the
ev;denﬁe suggested that self-concept does make a difference,
in its influence on academic achievgment. Smmjlarly,
Brookover and his associates (1962, 1964, 1965, 1967)
concluded from their studies, that changes 1in the self-
concept of ability of students, were associated with

parallel changes in aiédemic achievement.

...'51_




-

Pugh.(1976) exaﬁined data from a sample'of 5,236 senior
high school students from 13 Connecticut schools. | Using
path analysis, he attempted to estimate reciprocal
relationships between student self~concept and acadenmic .
achievement.  Pugh (1976) found that among white students,
both . "self-concept aﬁd educational aspifations were

significant determinants of academiciachievement; for black
i ) ]

i
]

students, the impact was very weak. \\::re recent study bf

Moyer (1980), ;ested the causal aﬁsocia ions between.self-
concept (SC), locus of control (Lq)-and academic.gchievement
(AA), at the secondary school level; the sample éomprised
6,198 high school students. BEach relationship (SC/AA:_
SC/LC; LC/AA) was tested using both cross<lagged ﬁanel
analysis and'path analyéis. Both anélytic techniques found
general support for the causal impact of self-concept on
academic gchfevement. This relationship .was shown to be:
much stfonge;, however, uéing'cross-lagged_panel analysis.

Although the cross—lagged-panel,énalysis also 1identified a
causal relationship from academic achievement to self-
concept, this association was much weaker than the self-
concept to academictaéhéevgment causai‘direction. _ In their
study .of Anglo-American and MexidﬁnjAmerican junior high
school students, Evans and . Anderson (1973) found that
regardless of the amount of English spoken in the home,
Mexjcan-American students//éxhiﬁitéd'lower self-concepts of

”

ability, than their Anglo-American peers; concomitantly,
. . . N ‘
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they attained lower levels of'academichachievément. In the
explication of their findings, Evans éﬁd Anderson (1973)
suggested that the low achievement %gvels of - the Mexican-
American students were the result of gheir low self-concepts
of ability; these in tufh, being a functién of socialization
factors associated with the cultu;e of poverty.

At the college level, Bailey (1971) sought to determine
differences between achieving and under-gchieving students
with below average college ability. His results led\him to
c;nclude that inaeed, a student's seif—concépt of ability

plays a crucial role in his level of academic achievement.

- Kubiniec (1970} investigated the relationship between self-

perception and relative achievement success in the freshman
year 1in collegé. The samble comprised 468 incoming
freshmen; this represented|20% of the total freshman class
(N=2281). The findings (Qg__ this §tud§ supported the
preaictive value _pof self—thevgg. More specifically,

academic success in c¢odllege can be predicted by the

measurement ©of global perceptions of oneself ﬁyd\}onevs
{

environment.

>
. . - . [ “
The overall conclu from, a review of the aq/) udies
is apparent;- de certaitWaftitu mself

and his abilities, ich ultimately, havela strong impact on

his academic performance in school. - In however,

. - =
influence on attitudes that a?student develops

bout himself



and his abilities. Studies in support of the latter view,

are now reviewed.

Academic ‘Achievement Influences Self-concept

Bridgeﬁan and Shipman (1978} conducted a longifudinal
study on 404 children from predominantly 1low-income areas.,
They sought to deﬁermine the relationship of preschool,
kind;rgarten and first grade measures of self-esteem and
achievement motivation to reéding, mgthematics and proﬁlem-
solving performance in the third grade. Bridgeman and’
Shipman {(1978) found that whereas self-esteem scores tended
to be generally high in the preschool years and the first
-gfade, there was much greater variance among the scores ih_
the third grade. Additionally, self-esteem scéres in grade
3: were more strongly related to concurrént achievement
measures. These results led Bridgeman and Shipman (i978) to
conclude that a student's "’ self- concept of his abzl}t. in
school, develops as a reaction to, rather»thag as a cahse
of, his achievementvlevel in school:

There,aﬁgears to/pe general agreement among researchers
who have examined the effects of succesé and failure on an
individual's self-evaluation, that those who under-achieve
- scholastically or wﬁg do, not meet their own academic
expectations, suffer significant losses in their self-esteem
(Purkey, 1970). One such study of grade 5 students, was
that conducted by Ames (1978). She probeé the ques;ion of

how children, high and low in self-concept, react to success
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and failure achievement outcomes. The results of this study
showed that for children with higﬂ sélf-i:onceptslr
experiences of success, served to further heighten their
self-esteem; conversely, experience of failure, had negative
effects on their self—esteem.' The findings, with respect to-
-the low self*conéept children, were reported as c&nfused and
thus no definite conclusions were drawn. Another study of
the effects of success and failure on the self-concepts of
elemgntary schogi'children, was conducted earlier by Gibby
and Gibby (1967). Using a sample of 60 students, the
investigators explored the effects of stress induced 'by
academic failure, on 7th gradé students. Their findings
\\\jndicated that under the stress of a failure -situation,
étﬁdents not only performed less ffectively, but also
tehded to regard themselves less hifhly.

Kifer (1975)% however, argues/that success/failure, of
and by i;self, is not sufficient. Rather, he contends that
it is the\ggﬁfern of success/failure and the accumulation of
experiences, which a t an individual's self-concept. His
longitudinal study of students frem grades 2 through 8,
gueried how school achieQemept performance and personality
characteristics fncluding selffconcépt, ~are related over
time and over a series of taﬁks. Kifer's (1975) findings
revealed that successful achievement is antecedent to - a
positive self-concept. Furthermore, he found that the

relationship became stronger and more powerful, _/’E;fq“

-

=
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success/failurensecame prolonged and as a consistent pattern
of accomplishments emerged.

From his investigation of:iﬁz school-verified learning-
disabled children, Smith (1979) concluded that learning-
disabikd children utilize knowledgé of their relative

. academic performance capabilities: in forming and
maintaining their self-concepts. He noted that although all
students had experienced academic aifficulﬁy iq the regular
classroom, “they tended to compare their‘ﬁﬁ# performance with

that of\only those students with comparable deficiencies

- (see Rosenbé;g, 1968, for a more extensive discussion of

%;g{%rence gFoupé). -. &

~

,J/ . Calsyn and Kenny- (1977) attempted to -determine the
direction of - causal predominance, among self-concept of

{ ability, perceived evaluations of others and academic
achievement, = for 556 adolescents. Their study was a
reanalysis of the Brookover et al. (1962, i965, 1967} data,
over a five-year period, using a cross-lagged panel dégign.
The results of the Calsyn and Kenny (1877) study revealed
two major findings. Farst, academic achievement was found
to be causgl;y predominant over lself—concept of ability.
This factor appeared stronger in females t&gﬁ‘fﬁ males,
althougﬁ le:zaf?anounced with the high socio-ecohomic group. °

Squzﬁ, con

findings, both self-concept of ability and academic

y to the Brookover et al. (1962, 1965, 1967)

achievement were found to.be causally predominant over

perceived evaluations of others.
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S In a comparison study of“educéble mentally retarded
" .children in special classes, with non-retarded ySEHEEEérs 8

through 16 years of age, Hayes and Prinz (1976) found that

students in both IQ groups, attributed a Qositive effect to

themselves, following success. Subsequent to a failure

situation, however, the educable mentally retarded children

tended to bé lless negative in their feelings éowards
. themselves, than were the non-retarded children.

-Usin@.a ~reading improvement course as the vehicle for
achievemeqt, Roth {1959) °~ sought to investigate the
relationship between self-éon?ept and academic ac%ﬁevement,
émong college students. His results demonstrated that those
college students whose reading ability improved as a
consequence of the course, sho;ed much higher self-concepts
than those who did not improve, or who dropped out of the
course. In another study of college students, Centi (1965)
found a very strong pattern of low self-esteem among low
achievers. He examined the selﬁ-reports of college
freshmen, before courses forJ) ly commenced and subseqﬁgﬁt

to the receipt of first seﬁéstep grades. Centi's (1965)

indings revealed that students \&{j received poor grades,

id exhibit losses of self-esteem Those students who
ontinued to be 1low achievgrs, tended t ursue a self-
deeating pattern. Following 1initial rationalization of

their academic performance, these students developed

\ ‘hostility and dissatisfaction towards the course, the

g

J
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professor, their classm tﬁégand finally, school itsélf.
Uitimately,' they évoi“edngtuﬁy, tﬁhs bregépating further
decline in—their academic achievement. o

Finally, in an extensivé survey of the literature,
Scheirer and Kraut (1979) reviewed eight published studies
of intervention programs, designed specifically to increase
-the self-concepts of studgnts,' with a view to increasing
their academic achievement. This review included studies of

various groups. of children at different school grade levels.

\yi?&ﬁtion 11yy Scheirer and Kraut (1979) examined the results

from eightieen unpublished doctoral dissertations since 13871,

which report

research on attempts to increase academic
. - -
achievement 1linked with self-concept change. - Following

their reviér, Scheirer) a#d Kraut (1979) concluded that the

]

A

only studieé that 1inddcated some possibility that self-
concept intervention mi

t succeed, were those conduc;ed by
Brookover and his associates (1962, 1965, 12311. However,
as noted earlier, reanalysis by Calsyn and Kenny (1977},
revealed ggademic achievemeng as causally stronger than
self-coQgééé and theréfore. supports Scheirer and Kraut's
(1579)° general conclusion that self-concept is an outcome
variable, rather than a éausal variable. Similarly,
corresponding findings from his landmark study, led Colemﬁn
(1366) to posit that the relation of self-concept to
achievement, "is probably more a consequence than a cause of

scholastic achievement" (p.320).
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Wwith reference to the common belief of many educators and
~that, whicﬁ underlies most intervention programs, that
impnroved self-concept leads to greater academic achievement,
Ru in, Dorle and Sandidge (1977) have noted that nowhere has
this fact been convincingly demonstrated (see also, West and
Fish,‘ 1973). Finally, given the postulated hierarchical
structure of self-concept (Shavelson et al., 1976),
Shavelson and Stuart (in press) conclude that while
causation is probably reciprocal, academic achievement is

causally predominant. 'b\\

2.2.2.2 Experimental.Studies

Gibby and Gibby (1967) employed an experimental design in
their invéstigatio; of the effects of stress, induced by
'académic failufe; on''7th grade students. Two classes“ﬁ-
established for academically superior chRildren, prévided the .
(sample for the study; none of the children had ever
experienced failure. Both classes were given three tests.
Immediately prior to the last test, however, the students iqf;"’//
the experimental group were each given pieces of paper
-stafing thatdE had ?;IIEa\tne previous test. The Eesults
from this study showed that under the stress of a failtre
situation, the children's self-concepts diminished.

As noted earlier, experimental studies are not often

found in self-concept research.’ The writer was only. able to

find the one study above, which used the 'experimental

( ‘ - s9 - | - .
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technigue to investigate the between-portion of the self-

concept nomological network.

2.2.,2.3 Causal Modeling Studies

As noted in Chapteg I, with the exception of the
jﬂéhavelson and Bolus {in press) study, only two types of
causal modeling have_been‘used in construct wvalidation
studies of self-concept; these are path analysis and Cross-
lagged panel correlation. Studies which investiéated the
between-portion of the self-concept network -are '/;;;

reviewed. :
Pugh (1976) used path analysis to estimate reciprocal
. relationships between student self-concept and academic
achievement among high school students. \he concluded that
among white students, self-concept an educational
aspirations were significant determinants of academic
chievement; among blacks, the impact was minimal. In a
longitydinal study spanning eight years, Bachmgn and
O'Malle (1977} employed path analysis to investigate the
relationships amoné self-esteem, educational and
occupational attainment, for 1660 young:men, between the
time they were in grade 10, through to seven years later.
These findings revealéd that the correlation between self-
coﬁééét and academic achievement, is much stronger 1in the
early high:school\years and gradually becomes weaker, during

the senior years and following graduation from high school.
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The investigators (Bachman and O'Malley, 1977) postulated
that perkaps academic achievement becomes less dominant in

its influence on the self-concept, during the later school

" years.

Other between-network studies have employed tﬁg cCross-
lagged correlational technique to validate aspects of the
self-concept construct. One such study conducted by Calsyn
and Kenny (18977), wused cross-lagged panel correlations to
reanalyse five L/_g:nears of data originally collected by
Brookover and hié associates (1965, 1867), to provide
‘infprmation pertinent to the controversy at issue between
the self-enhancement theorists and skill—development-
theérists, concerhiing the causﬁl relationship between self-
concept and academic achievement. Contrary to the Brookover
(1965, 1967) findings, Calsyn and Kenny's (1977) results
fully supported the skill development moael of education.
In other words, Calsyn and Kenny (1977) found that academic
achievement influences self-concept (the reverse of the’
Brookover findings).

In a similar study, Crano and Mellon (1978) used cross-
lagged panel correlations to investigate the causal
iMerplay of teachers’ expectatibns and children's academic
performances. This research project was conducted over a
period of four years and invglved 4,300 British beginning
elementary school chiidrenf @The results of the Crano and
Mellon (1978) study s éwed teachers' expectations. and

evaluations of _children's social development, to have
N _ _ &
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great;} imég;t \;n'later academic performance, than thpse
expectatio&g cbncerned solely with academic status. '

_Finally,’ nger (198b) employed both path analysié and
cross-lagged ‘panel correlations to te the causal
associations between self-concept, locus f control and
academic achievement. Although both methods  of causal

‘ . . T~

model}w¥> found general support for the causal impact of
se' -concept on academic achievement, the relationship using
crbss—lagggd“panel correlations, was found to bg slightly
stronger Ehan that which resulted from the use of path
analysis. The cross-lagged panel correlation method also
identified a causal association from academic achievement to
self-concept; this link being weaker then the former (self-
concept to academic achievemeRBt). Generally speaking,
however, the cross-lagged correlations were low (r<0.20),

indicating only'a slight calsal relationship

constructs. Moyer (1980) concluded that the 4

f weak causal relations among the variables, makes

éppear unlikely that a change in one construct would have an
immediate and significant. effect on the other. Thus, he
suggests these results Qay explain why programs designed to
increase academic achievement by éggéncing the self-

concept, have met with only limited success.

LY

&

) : ' A
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2.3 --INTERPRETATION OF THE EMPIRICAL FINDINGS -

The existance of a relatifnship between self-concept _ and
academic achievement, across a variety of popu ations,

appears to be well-established. In fact, this author was

able to discover only one study (Williams, 1973) which

failed to find any significant link between these variables.

On the other hand, it is clear from this review of cross-

‘'sectional and longitudinal studies, that a causal direction,

if any, has not yet been determined. This cgnclusion
supports the findings from other reviews of the lite}ature
(Purkey[ 1970; Zirkel, 1971; West and Fish, 1973; Shavelson,
Hubner and Stanton, 1976; Scheirer and Kraut, 1979). In
fact, the findings from a very recent study investigating
the diréction of causality between self-concept'and academic
achievement, have led Shavelson and Bolus (in press) to
suggest that causal predominance probably cannot be
ascertained.

While the profusion of self-concept studies conducted
over . the years has been impressive, many researchers
(Zirkel, 1971; West and Fish, 1973; Shavelson, Hubner and
Stanton, 1976; Scheirer and Kraut, 1979; Wylie, 1979) have
expressed concern, bewilderment and utter'dismay, with the
degree to which inconsistency and indeterminacy pervade the
research findings. _Wg}ie (1979) expresses very aptly, the
apparent consensus S opinionu//amfng reviewers of the.

literature, concerning the state—of-the-art, when she

asserts, _—
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It is fascinating that hundreds of -thousands of
research hours have been devoted to studying self-
concept variables, especially overall self-regard,
and that both lay persons and professional
individuals from many disciplines evidently
continue to be impressed with the importance of
the <yopic, despite the. paucity of definitive
findings and indeed, despite numerous resounding

failures to obtain support for some of their most
strongly held hypotheses (p.685).

~ As a body of research, however, self-concept studies have
been subjected to a plethora of criticism. In the early

1960's, Crowne and Stephens (1961) and Wylie (1961)

.. questioned the. validity of interprétations of self-concept

measurements (see also Dyer, 1963; Diggory, 1966; Wylie,
1968; Bilby, Brookover and Erickson, 1972; Wylie, 1974;
wWells and Marwell, 1876: Lakey, 1977; Miggz and Muller,
1977; Scheirer and Kraut, &9737\\ Today, almpst twenty years
later, Wylie (1979) 'still contends that the ;eaknesses of
the fiﬁéings may be attributable in bart, to shortcomings in
the theory, measurement and/or research methods.

That self-concept research continues to be plagued with
problems of measurement then, also appears well-founded.

These problems are now addressed. -
: e

-

2.4 PROBLEMS OF MEASUREMENT IN SELF-CONCEPT RESEARCH

One ©f the major problems associated with the .

.inte;pretatibns of self-coricept measurements, is the blatant

lack of any clear, concise and universally accepted

definition of self-concept. In her classic review of self-

—~._ concept measurements, - (wylie, 1974) reported that
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theoretical statements with reference to éelf-ébncept, have
not. exhibited sufficient cl;;ity, aé to lead researchers to
agree oﬁ any particular operational definition for the
construct. In this regard also, La Benne and Greene (1969)
have argued that indeed, the‘term 'self-concept’, has been
virtwally all that most research studie; have had in common.
In féct, ~ Shavelson, Hubner and Stanton (1976) actually
distinguisﬁed seventeen differeﬁt conceptuai dimensions on
which-the multiplicity of seif-concept definitions could be
'classified: Bimilarly;‘zirkél (1971}, in his review of the
litérature with respect to the éisadqantaged, -counted
%ifteen‘ definitions of self-concept that were explicitly
citéd; additionally, he found several other definitions that
wvere implicit in the selected instruments and designs of,
various studies. | ’ .

‘With reference to the research concerned only with the
relationship between self-concept énd academic aéhievement,
the degree of specificity aséétia;ed with the selffconcept'
construct, poses g consténf obstacle to any attempts to
éstablish equivalencies amoné research £findings. Many

researchers, albeit that-:hey'use a %ariety of terms, implyf@ _

a global notion of°self-concept.” A sample of these terms

include,- 'self-concept’ {Ames, 1978); 'self-esteem’
- :
(Bridgeman and Shipman, 1978); 'self-perception' (Centi,

1965): 'self-assessment' (Mitchell, 1979); 'selflgbaluatiqn'
(Borislow, 1962) (see Wells and.Marwell} 1976, for a more

¥
1+
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extensive coverage of global term Other researchers

award the construct a more specific orientation, bf.use of
terms.éucﬁ as: 'self-concept of ability' (Brookover et al.,
1962, 'f964, 1965, 1967, 1975): " 'academic self-toncept;
SVitale;f1980): 'abi%ity éelf;cpncept' (Almaguer and Daniel,
1981). |

Given the definitional imprecision of the term 'self-
concept’' then, it becomes extremely diff{cult; if not
impqssible, to specify: "a) the populatioh'of items from

which a representative sample would be drawn for an

“instrument -and b) the populatien of .subjects for which the

-measureément techniques and ihterpretations, would be

appropriate (Shavelson et al., 1976).

A second. problem in the inté}pretation -0f self-concept
measurés, arises consequent to the lack of equival among
the div%rse instruments used by researchersﬂ Indetd, for

many studies, investigators have developed their own

"instruments, to accommgéate a specific poptlation and to-
Q -

serve the purposes of'Eheir own particular 'ﬁroblem (Wylie,

1974; Wells and Marwell, 1976; Lakey, 1977). This fact led

Shavelson et al. (1976) to speculate that "...the number of

- different measurement techniques is increasing almost as

rapidly as the’ number of self-concept studies” (p.409);
Similariy, Wells .and Marwell (1?;6) have noted that éhe’ﬁaét

striking 28P8ct of the updates of earlier reviews &f self-

s
i

concept measurement by Crandall (1973) and Wylie (1974), is

-

P

. )
’ o 4

-

{

-



’

their finaings.that t gualitative state-of-the-art had not

changed much since 19561, except for the addition of many new
iﬁstrumehts (see Mitehell, Reynold .and Elliott, 1980,' for
_recent growth figures régardiné personality instruments in
"ﬂgeneral). In addition toibeing iﬁfrequently tested for
- % reliability And validity, such instruments are often'péo;ly
described and difficult to locate; thus the opportunity for
: — L~ .
replication is denled\ﬁggifhne and Greene, 1969).
In other studies, researchers have eqpldyed standardized
' i instruments, but have used them to meas ‘

7

ikifncept for which the instrument was

e aspects of self-

not specifically
ll .

\ Specific dimension of self-concept such as ‘“academic self-

esigned. That 1s to say, they have attempted to measure a

concept’, with an instrument that was originally constructed

-

to measure 'géneral self-concept’', and vice versa (see egq.
Butcher, 1968). In this regard, Kubiniec (1970), commen\ing

on the fact that the lack of precision in selfféoncept

%

definition has ‘been reflected in the absence of(é%féctive
’ 1

instrumentation, has pointed out, ...the same instruments
are employed to measure different self constructs and the
same constructs are hgkasured by different instruments"
(b.32l). Additionally, some investigators have elected to
alter certain test itggsﬁtg betﬁer“suit the purposes of
their own study (see eg. Bachman and O'Malley, 1977; Winne
and Marx,_1981). | |

* . -+
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Thus, given both the imprecision and diversity of self-
concept definitiéns,- together with the non—eéuivalence of
measurement instruments, it has become birtually impossible
;o generalize across étudies, for a specific instéument
and/or population. Consequently, the external G;lidity of
all self- concept studles to date, is brought into questlon.

A third dlfflculty in measuring self-concept, 1s t&at
many of the instruments used, either lack entirely, any
evidence of reliability or validity, or else the
investigations being conducted to test various instruments,
are of very poor quality (Wylie, 1874). Lakey (1977} has
noted that, of more than two hundred seP?;concept measures
that have been reported in ;he literature, most have not
been validated againét the independent meﬁsures n
theoretical constructs of self-concept. _ Wylie (157%)
asserts that although there are many self-condept
instruments available,

...the problem of any kind ot.valldzty is often \\‘,\

bypassed entirely, being replaced by assumptions
of face validity or reliance on the reader to J
infer what _he will, from whatever statement of !

operations is given (p.124).

-
«

Thus despite agreement among most self-concept -researchers,
that this type of research and data are crucial to self-
concept literature, very few studies have attended.to this
problem.

A final obstacle to self-concept measurement, i1s the fact

~

that data are not available to test rival interpretations.



Shavelson et al. -~ {(1976) have drawn attention ~to the fact
that self-concept inter?retatiéns, as with any self-report
_.measure of a personality variable, may be challenged on the
grounds that students may a) seléct respondes they know to

be socially desirable, rather than self-descriptive or 5) be

unable or wunwilling to report their personai self-concept
(see LaBenne and Greene, 1969, for a more extensive
diScussion). A third consideration in this regaragd, is a
student’s inability to distinguish between self-descriptive
and self-evaluative responses (Shavelson et al., 1976;
Shepard, 1979; Winne apd Marx, 1981). _

"In summary_then, ‘it seems apparent that self-concept
research has addressd&d itself to substantive problems,
before the difficulti 5 of definition, ‘measurement and
interpretifion, have been resolveé. Spears and Deese (1973)
it appears, lend £full suppart to this assertion when they
point out that indeed, gf

The difficulty in validating SC theory appears
due, at least in part, to an inadeqguate logical

’///—4% analysis of the concept and to an 1incomplete if
_ not inappropriate translation of the construct =
~ . intc methodology (p.l44). '

Until these problems have been managed in a manner made
possible by advances in construct validation methodology,
the generalizability of self-concept findings will continue
to be séqe:ely limited. Furthermore, data on students'’
. self-concepts, in relation to their academic\gchievement,

will persist in yielding ambiguous results. ™

| /

-
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That there 1is a need validate self-concept

interpretations of measuremgnts, has been clearly,

demonstrated (Crowne and Stephens, 1961; Dyer, 1963; Wylie,
1974; Shavelson et al., 1%76; Wells an8 Marwell, 1976;
Lakey, 1977; Scheirer and Krau i)1979).

-

2.5 THE PROBLEM N

Y

.To date, studies which have investigated the relationiship

- between self-concept and academic achievement, have produced
a multiplicity of confused and contradictory findings./ It

would appear that the problems underlying the researc;\ are

- 0

three-fold. Each of these problems is now addr d.

further construct‘validation is needed, with respect
to self-concept, has been well-established (West and Fish,
1973; Shavélson, Hubner and Stanton, 1376; We and

. Marwvell, 1976; Winne, Marx and Taylor, 1977; Sc eirer and
iKraﬁt, 1979: Scares and Soares, 1980; Winne and M;rx, 1981;
'v§5havelson and Bolus; in press). This requirement 1is
consequént £o the fact that a greater number of studies have
'examined the bgtween-portion of the nomological network,
than have assessed tpe within-portion (Soafes and Socares,
1580; Wells and Marﬁqll, 1976; Winne, Marx and Taylor,
1977). Yet Wyiie (1974}\ has stressed th?t indeed, within-

¢ network sgzdiés which dé{ine and clarify thﬁ%se;f-concept
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construct, should precede inter-variable research (see also,
Shavelson et al., 1976). Thus, between-qetwork studies,
having been degigned around an ill-defined c§nstruct, have
been at a disadvantage and have - ultimately g;oduced
conflicting and indeterminate research findings (Soares and
Soa}es, 1980). The magpitude of such results, have prompted
Winne, Marx and Taylor (1977) to plea'.for future reseqgich,
designed to sharpen aspects of the‘ within-portion o?grthe
ndmological network of the self-concept construcﬁ, before
proceeding with additional inéestigations of the between-
network portion. -

As Wells and Marwell (1976) furﬁher. point out,
"...confusibn at the conceptual level necessarily manifests
itself in equal or greater confusion‘at the methodological
level” (p.9). _The extensive use%?f a potpourri of self-
concept terms and instrumen;s, havé:rendered interpretations
of measurements on a comparative basis, exceedingly tedious,
if not_impossible. For example, many studies have examined
the relationship between academic self-cénbept éhd academic
achievement; others have investigated the égsq;iation
between general self-concept'an? academic achieveméﬁé.

| That the q10bal'conception of self-concept is independent
from the more specific component of academic self-concept,
is supportéd by Brookover and his associates (1964).

Additionally, agreement with this conceptual understanding

of independence, 1is implicit in the structure of ny self-

_71_

¥



J -
concept instruments (eg. Piers and Harris, 1964;

Coopersmith, 1967; Sears, 1964).

Furthermore, Shavelson and Stuart (in press) and more
recently, Sha0éI§6n and Bolus (in press) have dﬁestibned
whether academic self-concept in fact, differs from academic
achievement. Pugh (1976), subsequent to his study of senior

high school students, raised the same Shavelson and

Stuart (in press) propose that indeed, %ic self-concept
may merely represent the student's own report of his
academic achievement.

Thes‘t counterinterpretations then, bear serious
examination. in terms of both within and between-network
portions of th€ nomological network. As Wylie (1979) notes,
these ideas can be adequately tested'only,

...by approaching one's ingquiry with the
sophistication of thought and method appropriate
to the subtlety and complexity of these
constructs, their hypothetical relationships among
themselves, amnd their hypothetical relationships
with other variables (p.701). :

Scares and Soares {1979) point to the need for a paradigm
to aid more effective explanatiop of the interrelationships
bound within the nomological framework. ~_indeed; by
incofporating"the constructs of ‘'general self-concept’,
'academic sélf-concept';and 'academic achievement', into one
paradigm, the aforementioned counterinterpretations to the
proposed selchoncept interpretations, ‘can be tested and

hopefully, untangled.
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This study addresses the need for further clarification
of the self concept construct’ Specifically, the research
attempts to determine the‘stat&;\bf the constructs, 'general
self-concept’', 'academic self-concept’ and 'academic
achiévemgpg', aé they relate- to one another in the
nomological network. By‘incorporating both 'general self-
concept’ and 'academic self-concept' into the model, the

Study is- able to examine the within-portion of the

nomological network; examination of the relationship between

.both ‘general self-concept' and ‘'academic self-concept’

respectivelys, with 'academic achievement', constitutes
between-neﬁwork analysis. To this-author's knowledge, only
one very recent empirical endeavour has attempted to include
these three constructs into a .single investigation (see
Shavelson and BOIEQL\m:n press); the findings not being in

print at the commencement of this current - study.

2.5.2 The Need for an Updated Methodological Anoroach to
Construct valldation

'+ As noted earlier, Shavelson and Stuart (in press),
supported by Cronbach, (1975), have called for an updated
approach  to construct validation; particularly with
application to the self-concept construct. Scheirer and

Kraut (1979) have pointed out that,/indeed, ~ empirical

‘evidence validating  the causal fcies/gf both self-concept

and  academic  achievement, has lagged = .behing its

incorporation into theoPy and educatloJal practlce. Yet the
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.assumption of éausality is evidenced by tﬁe interpretations
of research findings and the application of samé, in
educatiénal settingé (Shavelson and Stuayt, in press). This
study has proposed - the use of causal , odeling, as a fresh
approach to cpnstruct-éalidation.

Additionally, Marx and Winne = (1975} argue that
educational research should address the complexitieé of
school’ and changes in students, within a causal framework.
With specific reference to the relationship between self-
concept and academic achievement, Marx {and Winne (1875)
contend that by so doing, an attempt 1is made to map the-
variables which give mearing to the construct, -thereby
'providing a2 vehicle for construct validation.

This review of the literature hgs.cited the few studies
that have utilized causal analysis; in attempts to glean
further understanding of the self-concept constrgct and its
relationship to_\academ&t achievement. It was ”noted that
until recently, thy tﬁb\@ethod§ of causal gnalysis have een
employed; thatkéf path? analysis and cross-lagged panel
correlation. ‘/BStQ of these technigues, however, pésgéss
limitations éhich can be detrimental to . the jempirical'
results. These limitétions were dé;ailed\in chaéter'I.

.In contrast to thé methodological approaches to construct

“h\\—ﬁgizdation offered by the use of path analysis and cross-
lagged pan7i correlation analysis, the preéent study

employed a Eultiplé-indicator structural equation model, to



ithe hob
: h
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examiag the causal rglatiodships existing among the
varia ges, 'general self-concept',’ 'academip/EZE?-concept'
and 'academic achievement'. Magidson (1977} notes that
ndeed, the structural eguation model has recently captuFed
the i;terest of a large number of disciplines, particularly
those constituting the realm of the social science

researcher. More specifically, the structural egquation
model 1is viewed by Rogosa (1979) as by far, the mosﬁ(i

superior strategy for detecting causal relations. In fact,

because of their wide applicability to areas of

ndhexpeﬁ%ﬁéntal research, Bentler and Weeks (1980) express

that structural egquation models will become
routinely utilized By researchers, when tqii need to test

causal models [with quaptitative indicators f hypothesized
latent construFts.

Unlike the/models of -path analysis and cross-lagged panel

correlatior, the model specified in this study, bears no

derlying assumption that the observed variables are

measured Qithout error. in contrasff the model allows for
the analysis ¢of measurement é;ror in determining the degregK
to which each indicator variable contributes to ité'
respective construct. This error factor then, is congryent
with Heise's (1970) contention that if a causal model ié to
have any value; it must yield iﬂform?tion in the presence of

some  measurement error (see also, Duncan, 1975).

‘Additionally,. the .multiple-indicator model allows the

g . ' ,,\\
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researcher tiﬂ pos;ulaté cprrelaﬁéd \;efrors between the
indicators (Réggsa, 1879; Jéreskog, 11979); = most models
- assume the error terms to be uncorrelatkd. -

It is important to note, however, ), that although th?
allowance for :meésurement egror is generally viewed as a
hﬁghly desirable feature of structural equation models, one
can never assume to have accounted for pure measurement~
error. The reééarcher must be cognizant of the possiﬁility
that some error lmight be the consequence ' of residual error
associated with latent variableS‘thaES may - not have been
incorporated into the model. Of course, the presence of
such (;:i:r, is alwafs a possibility and its full
determination never knowd- With certainty, by the
investigator.

The entire structural equation model can be decomposed

into both structural and measurement submodels. The

structural model declares the relationship among the

constructs; the measuredént model, those expressing linkages
between the constructs and their indicator Qafiableé;g This
distinction between the structural and measurement diels;
is viewed by Joreskog (1973)  and Wiley (1973), as an .
improvement in that it strengthens the idea that theoretical
relations should be cleanly distinguished from 'empirical'
relatiéns. Concomitantly, it satisfies garlier contentions
by Cronbach.and Meehl (1955), regarding the importance of
separating the nomdiogical network.L’of theoretical
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relationships of constructs, _  from the operational
definitions of observable variables aﬁd their relations to
the latent constructs, through measurement.operations.

The use' of multiple indicators with structural eguation
models, 1s important on both metho?ological‘and theoretical
grounds. Methodologically; this procedure satisfies the
technical ;équirement of model identigicatfon; the presence
of more than one measure of each const;ucﬁ, permits all the .
unknown paramqgﬁit\to be uniquély'eStimated from the data.
Theoréticéiz;i multiple-indicato; ﬁodexs‘are congruent ‘with
'meta-theoretical arguments which sugéésﬁ the need for
multiple measures of all theoretical dg!ncepts; increasing
numbers ¢f observed variabl lead tq' heightened content
validity of the unobserved constructs {Baltes and
Nesselroade, 1973; Wheaton, Muth n, Alwin ;nd Summers,15877;
Rogosa, 1979).

Clearly, this approach appears to answer Wylie's (1968)
plea for more systematic and analytical research designs,
capable of unravelling the apparent overlap of variablgs___-

X

expected to measure the self-concept construct. ~ Indeed,
At

Shavelson 5nd Stuart-(in press) posit that the employment of
a multiplefghdicator structﬁral eqguation model to test
impor;ant counterinterpretations to: thé‘,proposed self-
concept construct; should lead.to éfeater accuracy and to a
more complete understanding of the relationship pf self-
con t to a;adeﬁic aghieyepent{_ and of sg}f-concggt

interpretations of measurements, in general.
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As ﬁoted earlier," only one study to date, has wused
structural equatign modeling 1in an attempt to validate the.
self-concept,construct (see Shavelson and Bolus, 1in press).
The current study, however, differs from_tﬁé Shavelson and
Bolus study with respegt.- to the following: sample,
instrumentation, time 1 between first and second data
collections and the specificity of self-concept constru
under study.

With respect to sample, the investigation differed from

the Shavelson and Bolus sﬁudy in terms of size and

. population sampled. Whereas the latter study had a final

sample size of 99, this study was successful in obtaining a

final sample size of 929. The Shavelson and Bolus sample

comprised grades 7 and 8 students in junior high school;

this study collected data from students in gradés $~12 high
schoql.

Afthough the two studies ‘were identical in their
collection of two geasures for each construct, only the
Seif-concept of Ability\ cale (Brookover, -1962) was utilized
in both studies. erpas Shaveison and Bolus divided the

w

Brookover (1962) scale into two parallel composites in order

. to obtain two measures of academic self-concept, this sfudy
! - ~

employed two independent instruments. Additionally, the use

of first and second semester marks as measures-of academic

achievement, differed 1in the two studles. "Shavelson and
Bolus converted letter’ grades to a 1l3-point numeric scale;

this study used the raw numeric mark averages.

_78_
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Another ‘difference bétwéen the two studies involved the
temporal ibetyeen.testing periods. Wheieaé Shayelson and
Bolus gaged a 5-month span (February, 1980 to June, 198b),
this stﬁay spanned 6 months (October, 1980 to May, 1981).

Finally, the Shavelson and Bolus study incorporated
measurei of subject matter §elf-¢6ncept specific to English,
-mathematics and science. " This study did not incorporate
-those constructs into its research design. P

The aﬁthor believes .that °~ this study ‘exhibits an
improvement over the Shavelson and Bolus (in press) stud&ﬂin
at ‘least four ways. First, the larger sample size should
reduce the size of the standard errors and thus render a

more valid value, Second, ' the use oﬁ' two«inéependen;
measures of academic self-concept should reduce ¢ the amount
of uniqueness resulting from correlated errors which can
occur when two measures are component parts of’thé iséme
instrument. Third, - the use Pf raw mark averagés rangihé-
from 1 to‘lOO, should provide a more accurate meaSufE of
.écademic achievement, than the conversion of letter grades
to a numeric s::Ie 'ranging from 1 to 13;  the latter
providing a mucﬁ cruder scale of‘-stcdeng ‘achievement.
Finally, the author believes that t?e longer tfime span in

" her study; should serve to reduce the degree of unigqueness

- - : . .
due to correlated errors common to test-retest situations.



2.5.3 The Need for Longitudinal Research

Many investigato;s (eg.’ Gordon, 1969; Kimball, 1973;
Kifer, 1975; Wells and Marwell, 1976; Bachman and O'Malley,
1977 Rubin, 1978; Fu,. 19§9),‘ have called for more
Jlongitudinal data with respect to self-coﬁcept research.
According to Rogosa (1979){ longitudinal research holds the
potential for disentangling the complex effecfs of
reciprocal causal influences. Given the magnitude of

studies that have shown a reciprocal relationship between

self-concept and academic achievement, this reguisite

certainly appears long overdue in self-concept research.
Additionally, only from longitudinal data,; can estimates

of strength, balance and duration of the reciprocal causes

) be--determined (Rogosa, 1879). Crénbach and Meehll(1955}z

-

"have asserted that indeed, ' measures over time, are
considered Both relevant and  necessary to construct
validation.

With respect to causal modeling as a means to construct
v;lidation, ' Bentler (1978) posits that although the
technigue represents a potentially fruitful approach for a
variety of empirical data, it is particularly relevant to
the understanding of repeated measurements data, found in
longitudinal research. Conseguent to,EHE_fact.that repeated
measurements autpmatically generate correlational data,

-

methods for drawing causal inferences from correlational

data, immediatelyrﬁecome pertinent to longitudinal research.
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Thus, the causal modeling approach to construct validation,
using a longitudinal design: allows the entire system to be ..
analysed simultaneously, 1in the context of theory (Bentler,
1978).

The present study proposes a longitudinal approach to
validation of the self-concept construct. The data were
collected for the three constructs, 'general self-concept',
'academic Self—conﬁept' and 'academic achievement', at two

time points.

2.6  STATEMENT OF THE PROBLEM

A revié; of self-concept research and in particular, the
relationship between self-concept and academic achievement,
_ has revealed three important problems: . ' .//// |

1. The‘need for further construct validation.

2. The need for an updated methodological approach to

construct validation.

3. The need for longitudinal research.

The pfesent study addresses these problems, by attempting
to validate the self-caoncept construct, through the medium
of a multiple-iﬁdicato?

structlral equation model, operating

at two points in time.
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2.7 THE HYPOTHESES

2.7.1 Hypothesis l'

The first hypothesis addresses the question of whether
academic achievement is stronger as a predictor of general
self-concept than general self-concept is, as a predictor of
‘academic achievement.

The empirical works of Roth (1859), Centi {(1963), Coleman
(1966), Gibby and Gibby (1967), Marx and Winnq:if975), Hayes
and Prinz (1976), Bachman and O'Malley (1977),\ Ames (1978)
and Smith (1979), have produéed findings that lead one to
conclude that academic acﬁievem?nt is causally predominant
over general self-concept. Similarly,” Scheirer and Kraut
(1979), in their recent extensfive review of the literature,

- concluded that indeed, there is no sound evidence to support
the notion that one's self-contept influences his academic

fachievement. Finaliy, Moyer (1980), wusing two methods éf
causal analysis, identified a causal lrelationship with
direction from academic achievement to general self-concept;
additionally, however, he found general s;lf—concept to be
causally predominant over academic achievement, the latter
relationship being stronger than the former. |

In contrast to these studies, other investigators
(Wattenberg and Clifford, 1864; Lamy, 1965; Coopersmith,
1967: Kubiniec, 1970: Pugh, 1976; Moyer, 1980), suppert the
notisgbthat general self-concept_is causally stronger than

‘academic achievement.
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on the basis of the magnitude of empirical evidence
supporting directional cause of influende from academic
achievement to general self-concept, this investigator
hypothesizes that academic- achievement is causally

predominant over general self-concept.

2.7.2 Hypothesis II

The second hypothesis addresses the guestion of whether
academic achievement is a stronger predictor of academic
self-concept then academic self-conéept is, as a predictor
of academic achievement.

Recent investigations by Kifer (1975}, <Calsyn and Kenny
(1977) and Bridgeman and ghipman (1978}, support the
aréument that- academic achievement is causally predominant
over academic self-concept. = In contrast, Bfookéver and his
aésociateé (1962, 1964, 1965, 1967, 1975), Joiner et al.
(1969}, Bailey (1971) and Evéns and Anderson (1973), on the
basis of their research, postulate that academic self-
concept is causally stronger than academic.achievement.

On the basis that a) the relationship between'genéral
self-concept and academic self-concept . has not  been
clarified to date, with respect to validation of the self-

’

concept construct, and b) the bulk of-recent reviews of the

self-concept literature have concluded that academic

ievement 1S causall& stronger than general self-concept,
his Jinvestigator hypothesizes that academic achievement is

causally predominant over academic self-concept.
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2.7.3 Hypothesis III ‘

The third hypothesis addresses the guestion of whether
academic self-concept 1is causaily stronger than academic
achievement, as a predictor of general sélf—concept.

In their ;eview of self-concept research and subsequent
formulation of a definition of the construct, §héve;son and
his associates (1976) argue that because self-concept is
hierarchical in nature, general self-concept is influenced
by behavior and assessments in specific situations. That is
to say, the more clésely self-concept 1is 1linked with
specific experience, the stronger the relationship between
self-concept and/ﬁehaviqr in those particular situations.

In the prﬁgé;t stﬁdy, this means that while self-concept
and acadgmié achievement share reciprocal effects upon one
another, the predominant direction of causality should flow
from academic achievement to academic self-concept, to
general self-concept. This notion is also supported by Ames
(1978), Wylie (1979) and Lambert (1980). . |

On the basis of these theoretical and empirical data,
this investigator hypothesizes that academic self-concept is
causally predominant over academic achievement, as a

predictor of general self-concept.



2.7.4 Hypothesis IV

The fourth hypothesis addresses the question of whether
academic achievement is a stronger pfedictor of academic
. self-concept than academic achievement is, as a ﬁredictor of
general self-concept.

West and Fish (1973), subsequent .to their review of the
literature, conclude that clearly, the interdebendence of
academic self-conéept and academic achievement, 1is much
greater than the relationship between general self-concept
and academic achievement. Similarly, Brookover et *al.
-(1962, 1964, 1965, 1967), Joiner et al. (1969ﬂ;\/Caplin

(1969) and Kifer (1975), have postulated that academic self-
-~

~

concept is more highly related to academig~aghilevement, thap/'

&
is general self-concept. More recently,

grades 7 and 8 students, Shavelson

the aforementioned studies, but in particular,
relationship betweeh academi;/'chievement and acade$i; self-
concept, with respect to\g‘\spepifi; subject arééw was
stronger than the same. relationship with no consideration
given to differentiation among/specific subject areas.

These empirical data lead this investigator to
hypothesize that the causal relationship between academic
self-concept and, academic achievement, is stronger than the

relationship between general self-concept and academic

achievement.
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In summary, this study tests 4 hypotheses; they are

restated below.

Hypothesis I

Academic achievement (AA) 1is stronger as a predictor
of general self-concept (GSC), than general self-
concept (GSC) is, as a predictor of academic

achievement (AA).

Hypothesis II1

Academic achievement (AA) is a stronger predictor of
academic self-cohcept (asc), than academic self-
concept (ASC) is, - as a predictor of 'academic

achievement (AA}. .

Hypothesis II1I

Academic self-concept (ASC) 1is causally stronger than
academic achievement (AA), as a predictor of géneral

self-concept (GSC).
' A

Hypothesis IV

Academic achievement (AA) 1is a stronger predictor of
academic self-concept (ASC), than academic achievement

(AA) is, as a predictor of general self-concept (GSC).

.Details regarding the research design are now presented

in Chapter III.
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Chapter III

RESEARCH DESIGN

3.1 QOPERATIONAL DEFINITIONS T

Based on the instruments of measurement ‘used in this
study, the constructs of 'general self-concept' (GSC),

'academic self-concept' (ASC) and 'academic achievement'’

(AA) are defined below. A

~

General Self-concept

An individual's total appraisal of himself w{th
' respect to his abilities, attitudes, feelings and
social acceptability._

Academic Self-concept .

An individual’'s appraiéaﬁ of himself with respect to
his academic ability an academic performance in
school.

Academic Achievement

A student's scholastic standing in school.
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3.2 SAMPLE AND PROCEDURES

The original sample at time 1 (October, 1980), comprised
1018 students froh two secondary school’s located within.one
mile of each other, in a middle/upper-middle class suburban
area of Ottawa, Ontario;: bo;h schools were under the
jurisdiction of the same school board. Assuming that the
social strﬁctu;e of this Ottawa suburban comﬁunity is
representative of those elsewhere. in southern Ontario and
the fact ' that the Ministry of Education curriculum
guidelines are the same province-widé, it is believed that
the findings of this study may be generalized to all
students attending suburban HTE% schools in southern
Ontario. ‘ '

Given the complexities  of inéfé%dual student time-
tabling,.éandom selection of students, albeit desirable,'was
both unrealistic and impossible to achieve. Alternatively,
classes of students were selected from each of grades 9, 10,
11 and 12. For technical reasons, however, the data of the
study were not -amalysed for. each grade level. Since it is
known that a high school student may take ;ourses at any
grad$ level, his subject registration at a particular grade
-level may not .necessarily be congruent with his overall
registration at a specific grade level. . Thus, - analysis of
data based on grade level, appears meaningless.

: -

In an effort to obtain a2 sample which truly represented

the target population, the following procedures were

followed: ‘ \\;yj/'x



-

~

1. The total number -of élasses in each school, was
divided approximately equally among the four /grade
levels. The resultant number of students tested was
as follows: grade 9 (N=276), grade 10 (N=2§{), grade
11 (N=239), grade 12 (N=252). ’

2. At each grade level, the. proportion of 'gené}al
level' <classes to 'academié' level' classes, was
selected in accordance with the overall number of
'déneral' and 'academic' level 8students in each
scheol.

5
3. Although the. class selection procedure differed in

| each of the t;o schools, = the underlying rationale of
representativeness remained common to both. In
‘school A, all classgs were selected from within the
English department. Since English is now deemed a
core subject by the Ministry of Eduéation in Onté;io,
it was believed that a representative sample of
students woﬁld ge obtained. In schoel B, classes
were selected from four subject disciplines: grade 9
(Geography), grade 10 (History), grade 1l (English},
grade 12 (Mathematics). This interdisciplinary
approach to selection of students, was perceived as
also éat£sfying the need for a representative sample.

This sample of students at time 1 (October), represeﬁted

approximately 91% of the potential number of students

scheduled for participation in this study. The differential
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was the result of absenteeism at the. time of testing. Dﬁe to
the time frame of class periods at school A (50 minutes),
collection of data on all five instrumenés, necessitated the
uép of a partial additional periéd; the self-concep;
instruments wefe administered the first day (partial
period), 'whilé the standardized achievement test was
administered.the second day (full period). This necessity

for two testi ~imes alone, accounted for a mortality of 87

l.e. students who completed the Sglf-concept
instruments, but were absent for the standardized
achievement test). . The situation, however, was corrected
for tﬁe final testing: all five tests weré completed- in an
extended 60-minute period. In school B, all. five
instruments were adﬁinistered ;ithin one 60-minute period.

The initial festing of students took place approximately
one week following the issuance of the October report cards;
the final testing, two weeks following the issuance of the
April report cards. At both testing times " therefore,
students were fﬁlly cognizant of their academic achievement,
prior to their completion of the tests for this study.

The final sample comprised 9289 studénts (i:e.- students
.who completed all tests in both October and May). The
number of students per grade level, was as follows: grade 9
(N=264}), grade 10 (N=228),. grade 11 (N=213), grade 12
(N=224). Although this represents an 8% mortality rate

among subjects, it is considerably less than that of the
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simiiar .invggtigaxion by Shavelson and Bolus (iﬂjﬁﬁress):
they experienced a 30% decrease‘ﬁjn sample size, from their
testing at. time 1, to tesging at time 2.’ However, the
caﬁsative fa;tors ﬁnderlying the sample shrinkage, remained
the same for both studies. Sﬁg%ific to this.investigation,
thé reasons for the mortality together with the number of
students involved, are as folloWs: absence for final testing

(N=53), withdrawal from school (N=30), refusal to write at

final testing (N=6).

3.3  INSTRUMENTS OF MEASUREMENT.

For the purpose of this present study, the following five
séizdﬁ;dized instruménts were employedé ‘ Self-esteem
Inventory--General Self and  School-Academic subscales i
(Coopersmith, 1967), Self-esteem Scale (Rosenberg, 1965},
Self-concept of Ability Scale (Brookover, 1962), Reading.

‘Comprehension: Cooperative English Tests (ETS, 1960). Mark
averages for each student, were obtained from the school
records. .

BEach instrument was sglgcted on the basis of five major
criteria; these are as follows: .

1. applicability to a high school student population.

2. Adeguate reliability and validity indices.

- 3. Magnifude of empirical data available.

4. Recommendations by other researchers, concerning

their, employment with a high school population.
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5. Brevity and ease ‘of administration.

Each instrument is desCribed below, in the light of the

construct it is purported to measure.

3.3.1 General Self-concept

3.3,1.1 Self-esteem Inventory (SEI)--General Self Subscale

Description

(Coopersmith, 1967)

L = . ‘

~ The SEI izg composed of 58 items--- 8 lie-scale items
and 50 scaled items. This instrument provides a
general assessﬁent of self-esteem, which may also be

decomposed into component subscales. The test 1is
designed to measure 5 aspects of self-concept: general
self ... soc}al self-peers, homé—pérents, school-
academic, lie scale. Only 'the General Self subscale
;as used to measure the construct of general _self-
concept. The General Self subscale conﬁains 26 items
that are simple, self-descriptive statements. Each
item requires one of two response_alternati#es ("like

r

me"; "unlike me"). L .

Normative Sample - ‘ : .

The originai normative sample included between 80 and

140 students in grades 5 and 6. This scale has

~ subsegquently been administered to over 40,000 children

and adults, ranging across the entire socio-economic
spectrum, together with many ethnic and subcultural
groups (Self-esteem Institute, 1975).

~
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Reliability

In the study of 3rd, 5th, 7th, 9th and 1llth grade
students, Dyer (1963) found internal consistency
reliability’ coefficients of the four subscales,
ranging from” 0.28 to 0.82. In a similarsstudy, Spatz
and Johnson (1973) . found internal consistency
coefficients of 0.8l for Sth graders, 0.86 for 9th
graders and 0.80 ‘for 12th graders. Additionally,
Kimball (1973), in a g%udy of 7600 elementary school
students, = has reported Kuder-Richardson (XR-20)
reliabiliﬁi\?oefficients as follows:\ grade 4 (0.92),
grade 5 (0.87), grade 6 (0.88), grade 7 (0.83), grade
8 (0.90). |
Jﬁith respect to test-retest = reliability,
Coopersmith (EfG?) has reported g'total score test-
retest reliability coefficient of 0.88, over a S-week
interval, with a sample of 30 5th grade students and a -
coefficient of 0c%0, over a‘3-year p%rioa- , with a
different sample of 56 elementary school children; the
\Qradevnlevel of the latter group has not been
specified. _Fulierton (1973}, in a study of 104
ﬁentally gifted (IQ=130+) boys and girls in grades 5
and 6, found a test-retest re;iability_of 0.64, over a
KJ/~\~l§:;onth period. In an inveétigation of two gréups of

subjects (9-12 and 12~15 years of age), _ drawn from

participants in the Educational Follow-hp Study
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(1978), Rubin (1978) found the test-retest reliability

L4 -

coefficient over a 3-year period to be 0.3l and 0.55
for each éroup respectively. Finally, Drummond et al.
(1977), investigated the sgability of the‘SEI over a
6-month period, for studehts in- grades 2 through‘lz.
With respect to higp school students, their findings
revealed test-retest coefficients for the Geﬁeral SQlf
subscale, as follows: grade 8 (0.58), grade 10 (0.54),
grade 11 (0.60), érade 12 (0.52). '
, s -

Split-half reliapilities based on the entire 58

items, have been found to be 0.87 (Fullerton, 1973)

-

and 0.90 (Taylor and Reitz, 1968, cited in Self-esteem
\ ' .

Institute, 1975).

Validity
With respect to convergent validity, Getsinger, Miller
and Weinberg (1572) have rep;rted‘a correlation. of
0.63 between the SEI (Coopersmith, 1967) and the Self-
perception Inventory (Soares-and Soares, 1975); a 0.60
correlation -between the SEI and a Derived Picture
Test. Taylor and Reitz (cited in Crandall, 1973)
found a correlation of. 0.45 between the CPI Self- "
acceptance Scale and the SEI and corfelatiSns of 0.42
%o '0.66 with other scales. ziller etf al. (1969) have
reported separate correlations between the SEI and
three other scales, for bqth'males_and females. :Their-

findings revealed correlations for males of 0;13 with -

I e
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the Bill's.S;ale, 0.37 with the Cuthick Scale and 0.02
with the Ziller Scale; f&r females, the correlations
were 0.17, 0.23 and 0.04 respectiveiy.

Using the - multitrait-multimethod - procedure,
Fullerton (1973) found substantial evidence to support
both convergent and discriminant wvalidity for self-
concept, as Qéasured by the SEI.

In a factor analytic study to investigate the
construct wvalidity of the SEI subscales,’ Kokenes -
{1974} aaministered the instnug}nt to approximately
7600 public school children (grades 4 through 8). She
found two items assigned by Coopersmith to the General
Self subscale, that failed to load into any factor in
her study.

Empirical Research

»

In addition to the empirical research mentioned
~earlier with respect to specific instrument data, the
following studies have used the General éelf subscale
of 'the SEI: Campbell (1867), Trowbridge (1872),
Williéms (1974), Kifer (1975), Rubin et al. (1977),
Stebbins et al. (1977). .

Comments A '
Crandall (1973) notes that with slight wording
changes, the Coopersmith (1967) Self-esteem Inventory

can be used with all age groups. However, -Rubin

(1978), in a study of children 9-15 years of age, has
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reported that scores on the " General Self subscale,
~appear more stable from ages 12 to{lS; Additionally,
she found the General Self and School-Academic
subscales to be the most reliable of all the SEI
subscales. Finally, House et al. (1978} in a critigue
of the Follow Through evaluation, suggest that the
rationale underlying selection of the SEI for .the
evaluation study, probably lay with 1its easy use and

widespread acceptability.

3:3.1;2 Self-esteem Scale (Rosenberg, 1965) -

Deé%riotion
- This sééle was originally designed as a unidimensional
measure of general self-concept for wuse with high
school students. The instrument 1is constructed as a
Guttman scale - 9nd consists of 10 i;gms, based on a
3-point likert scaling format, ranging from strongly
. agree to strongly disagree. - For clarity of
interpretation in this study, the scoring procedure
was altered sfightly, such that a score of 4, was
jndicative of high self-concept and a score of 1,
equivalent to a low self-concept. 0f necessity, the
séores for five of the items (numbers 1,2,4,6,7) were
reversed, te satisfy congruency with the scoring

format.
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J-Normétive Sample
Théjé%iginal normative sample .reported by Rosenberg:
-(1965) included a total of 5,024 high school students
from 10 randomly selected schools in New York state.

Reliability

4
Rosenberg {1965) reported a coefficient of

reproducibility of 0.92 with his original sample of
high school étudents and one slightly highgr, with\BGO
British adolescents. Wylie (1974) asserts that this
coefficient is aq;eptable as an index of religﬁility.-
Silber and Tippett (1965) found a té;t-retest

reliability coefficient of 0.85 for 28 college

students, over a 2-week period.‘

Validity
’Wﬁth regard to convergent validity, Silber and Tippett

" (1965), using a multitrait-multimethod matrix
;aﬁalysis, correlated scores from the Self-esteem Scale

" -~ (Rosenberg, 1965), against three other measures of
self-esteem; they reported correlations of 0.67, 0.83

and 0.56. In scoring the Rosenberg (1965) instrument

for Guttman scalability, Crandall (1973) found a
correlation of 0.59 with Coopersmith's (1967) Self-
esteem Inventory. Wylie (1574) comments that thése

convergent validities are among the highest observed,

in cross-instrument validations.
B . o ,
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Tests for discriminant validity by Silber and,
Tippett (1965), have shown correlations with measures

of self-stability, of 0.40, 0.34 and 0.21. However,

both Wylie (1974) and Wells and Marwell (1976),

criticize this research with the claims that indeed,
the two constructs (self-esteem and self-stability)
are not combletely independent of one another (see
Campbell and Fiske, 1959). Wylie (1974) concludes
thaé-at best, the evidence supporting discriminant

validity, may be conservative.

Empirical Research

In addition to the empirical findinés cited above, the
following studies have also employed the Self-esteem
Scale (Rosenberg, 1965): Pugh (1976}, Bachman and
O'Malley (1977), O'Malley and Bachman (1979).

Comments

Crandall (19735 notes thaﬁ although brief, the Self- -
esteem Scale (Rosenberg, 1965) is very thorough in its
measurement of general self-concept. Wylie (l§74)
views the high reliability rgiationships supporting
its construct validity, as most impressive for such a
short scale. In fact, she posits that the instrument,
deserves more research and applicatidn. Finally,
Gordon (1969) asserts that Rosenberg's (1965) Seli-

esteem Scale is representative of some of the best

S

.empirical work in the area of self-concept research.
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3.3.2 Academic Self-concept

3.3.2.1 Self-esteem Inventory {SEIl)--School-Academic
Subscale (Coopersmith, 1967}

-

Description

The general data regarding this instrument, have been
summarized 1in connection with the General Self
subscale. The School-Academic sﬁbscale is composed of
8 items.

Reliability

Lakey (1577) has reported a test-retest reliability
;oefficient of 0.88 over a 6-week period, with a
‘sample of 110 2nd and 3rd grade children. In her study
of two groups of children (9-12 and 12-15 years of
age), Rubin (1978) has reported a .test-retest
reliability coefficient over a 3-year period, of 0.36
and 0.55 respectively. Finally, Drummond et al.
(1977), in their investigation of the stability of the
SEI over " a 6-month -period,. found test-retest
coefficients as follows: grade 'S (0.70), grade 10
(0.68), grade 11 (0.52), grade 12 (0.29).
Validity |
‘ The results of a multitrait-multimethod matrix
analysis in the Lakey (1977) study, indicated that the
SEI--School-Acadeﬁic subscale met the criteria for

convergent and discriminant validity.
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Empirical Research ~

Additional studies that have employed the School-
Academic subscale of the SEI, afe as follows: Dyer
(1963), Campbell (1967), Trowbridge (1972), Kimball
(1973), Spatz and Johnson (1973); Wiliiams {1974),
Kifer (1975), Rubin et al. (1977), Stebbins et al.
(1977).
Comments

The author "was able to find only one study (Lakey,
1977) in which the SEI---School-Academic subscale ;as
used as an- independent measure, However:; Lakey
(1977f, in her investigation of stuaents in grades 2
and 3, has suggested that academic self-concept can be
measured satisfactorily by means of . the School-
Academic subscale; In her study of children 9-15
years of age, Rubin (1978) has reported that scéres on
the School-Academic subscale appear more stable from
'ages 12 to 15. Having used all of the subscales in
the SEI, Rubin (1878) found'the General Self and
School—Academic subscales,‘ to be the most reliable.
All general comments regarding the SEI, were presénted

with the General Self subscale review.
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3.3.2.2 Self;concept of Ability Scale (SCA) (Brookover,
: 1962

Description

' This instrument consists of 8 items  that are
structured on a S-point likert-type scale. Five of
the items ask the students to rate their present
séhool ability, as compared with their classmates. The
remaining three items ask students to rate their
future academic ability (i.e. ability to complete
cbllege).

Normative Sample

The original normative sample included 1050 grade 7
students. Developed specifically for use in a
longitudinal study (Brookover et al., 1962, 1965,
1967), this inétrument_was subsequently employed with
students registered in grades 7-12.

Reliability

Using Hoyt's Analysis of Variance method  of
determining internal consistency, Brookover and his
associates (1967) found reliability coefficients
ranging from 0.82-0.88 for males and from 0.77-0.85,
for females. |

With respect to test-retest reliability, Brookover
et al. (1967) found correlations over 2 i—year time
span, as follows: grade 9 (0.72), grade 10 (0.71),
grade 11 (0.73), gragsPIZ (0.69). In an analysis of

sex differences, Paterson (1967). has reported
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Stabiizz;\coéfficients over a l2-month period, of 0.75 .
for males and 0.77 for females.
Validity = |
~ In her~study of the SCA Scale (Brookover,  1962),
Paterson (1967) found evidénce to support the notion
that scores from this scale, are not redﬁEible to IQ
scores, past or present achievement,‘ of; student
attitudes towards the imbortance of securing . good
grades. She posits that the SCA Scale is able to
discriminate general self-attitudes towards ability to
achieve, from self-attitudes towards ability to
achieve in specific school subj;cts.r Additioﬁally,
Paterson (1967) argues thatAthe' SCA Scale is content
valid by wvirtue of the fact that the method of item
selection, ensured a comprehensive sample of the
construct under consideration. Finally, Paterson
(1967) has reported that the performance. of Guttman
scalogram analysis and individual iteﬁ analysis, have
all affirmed the basic unidimensionality of the SCa
Scale with respect to content, and . ultimately, its
measurement of self-concept of academic ability.
\ With.réspect to convergent validity, Burns (1878)
gcites an unpublished study by Reid (1976), using 118
primary scﬁool students to compare four academic self-
concept instruments.;A correlation of 0.70 between the

SCA Scale (Brookover, 1862) and the AcadeéZc Self-
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image Scale (Barker Lunn, 1970), was found to exhibit

\\h__\/_J the highest degree of convergent validity._.
Empirical Research "~

In addition to the emﬁirical findings previously
cited, the SCA Scale (Brookover, 1962) has been
employed in the.following stﬁdies: Brookover et al.
(1962, 1964, 1965, 1967), Bakan {(1971), Kifer (1975),-
Calsyn and Kenﬁy (1877}, Almaguer and Daniel (1981),A
Shavelson and Bolus (in press}.

—

3.3.3 Academic Achievement - e

3.3.3.1 Reading Comprehension: Cooperative English Tests,
Grades 9-12 (ETS, 18960)

Description

This instrument provides scores for four areas of
reading comprehension: vocabulary, speed of -
comprehension, level .of comprehension and total score.

Normative Sample

The normative sample included students registered in
grades 9 through 12, from 95 secondary schools in the
United States. The schools were selected randomly from
.a list prepared by the U.S. _6ffice of Education (ETS,
1860a, p.9).

Reliability

Clemans (1972) notes that test-retest reliability
.coefficients reported on the Reading Comprehension:

Cooperative English Test (ETS, 1960), are very similar
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for each of the three alternate forms. Typical, are

the values reported for Form 1C, based on 12th grade.
students: Vocabulary (0.88), Speed (0.83), Level
%.77), Total (0.92).

Validity .

ETS (1960a) points out that since the Cooperative
English Tests are designed primarily as .measures of’
developed abilities in reading and language usage;

. econtent validity 1is of utmost importance. Clemans
(1972) posits that on the basis of the group of
qualified persons selected to construct the Reading
Comprehension: Cooperative English Test, claims for
content validity, are well-founded.

Comments , : _ .
Nunnally (1970)  asserts that extensive research has
shown this instrument to be a - good predictor of
academic achievement. In fact, ETS (1960b, p.l2) makes
a further claim that total reading comprehension
ability, ' is often the best predictor of academic
performance in any school course. Finally, Wolgle énd
Robertshaw (1981), 1in their recent analysis of a data
subset from a national longitudinal study of high
school students, found reading subtests to‘be one of

the two most reliable indicators of academic ability.

- 104 -



3.3.3.2 Mark Average
The tark average was calculated on the basis of all

the courses in which each student was enrolled, during

the year of testing (1980-81) and for which he/she was

expected to-receive secondary school creditation.
p
3.4 METHQCD
3.4.1 Design
This study employed a 3-variable, 2-wave, 2-indicator
(3v2w2I) panel design. The study proposed to measure 3
constructs:dgéﬁeral self-concept (GSC), academic self-
concept (ASC) and academic’ achievement (AA). In the
terminology of causal anélysisi these constructs are known
as latent (unobserved, unmeasured) variables. These
theoretical constrﬁcts, however, have implications Q{or

determining the relationship between themselves and their

respective  indicator (observed, measured, manifest)

variables. Causal models therefore, provide the tools for
relating the theory and hypotheses expressed in the latent
variables, to the indicator variables.

Two observed variables were used as indicator measures
fbf'éach of the 3 constructs listed above. These are as
- follows:

General Self-concept was measured by means of the

Self-esteem Inventory --General Self subscale
(Coopersmith, 1967) . (GSCC) "and the Self-esteem Scale
(Rosenberg, 1965) (GSCR).

- 105 -

1

)

N |



Academic Self-concept was measured by means of the
Self-esteem Inventory--School-Academi; subscale
(Coopersmith, 1967) "“(ASCC} and 'fhe Self-concépt of
Ability Scale (Brookover, 19525 (ASCB).

Academic Achievement was measured wusing the Reading

-

Comprehension: Cooperative English Tests (ETS, 1960)

(AAET) and éhe students' Mark Average (AAMA).

It should ‘be noted that the selection of more than two
indicator measures per latent variable is considered in
principle, to produce a better model. - However, unless the
investigator is fairly confident that the additional
indicators are reliable and valid measures of the underlying
construct, model specification will not be improved. As
Bentler (13803 ‘points out, fn practice, 'poof choice of,
. and/or too many indicators can make it difficult if not
impossible to fit the model to the data.

The measures were taken at-twé Pointslin timq. The first
set of data were collected in October, the secona, in May of
the same schocl yéar. These time points were selected on
the basis of the issuance of report cards at that tihe:
students thus, were informed of thei;\ggadgﬁfgqgéhievement.

Shavelson and Bolus (in-press) have pointed out that in
order to examine the causal predghinance of selfi=concept
over academic achievement or vice versa, three conditions
- must be fulfilled. First, a statistical relationship

between self-concept and academic achievement -must be
. '. ('
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established. In this . study, two measures of academic
achievement were correlated with each of two measures of-
general self-concept-and academic self-goncept, in order to
establish a statistical relationship. Second, a Vtiﬁe
precedence mus£ be established. The self-concept and
academic achievement measuremeﬁts were taken at two points
.in time (October, 1980 and May, 1981) so as td establish :
time precedence. Third, a model of the ;ausal relationship
must be specified. The model used tb investigate causal
predqminancé in thié study, was developed in large pa:éj by
Shavelson and Stuart (in press) ana£?meets'the necessary
requirements fo?}model tes;ing (i.e. it is' both specified
ang- identified, statistically speaking) (see Bentler, 1980)}.

&

3.4.2 The Model

Analysis of the model specified in this study, X® was
accomplished by means of the LISREL IV computer program
(Joreskog and Sorbom, 1978);: LISREL beingran acronym for
linear structural relationships. LISREL IV not only
érovides optimal maximum likelihood estimates and standard
errors for each parameter, bﬁt simultanecusly solves for all
parameters in fhe model and produces information about the
overaii goodness-of-fit, ‘throuéh the generation of a X2
statistic. Additionally, the program yields the following
information: . a matrix of S 'i: rgsidugls,_f first-érder_

dérivatives‘of the function of F, tables describing the
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. iterative procedure, T-values (critical ratios of parameter

‘estimates) and a standardized solution.

.

3.4.2.1 Specification

Figure 1 is a schematic representatioﬁ of the full causal
model used in this study; it serves to summarize the data
collected, together with the re;ationshipsﬂhypothesi;ed, énd
‘to provide a basis for data analysis. ™The structural model
expresses the assumed relationships .among the constructs
(GSC, ASC, AA); the measurement model provides the links

between these constructs and their indicators {GSCC, 'GSCR,

ASCC, ASCB, AAET, AAMA). »

In Figure 1, the circleé represent the coﬁstructs
(latent, unébserved, ﬁnmeasured) variables; the boxes
represent the indicators s(observed, measured, manifest)
variables. At each oflfwo.points of time, there are two
measureé of: general self-concept (GSCCl&a2; GSCR1&2),

academic self-concept (ASCCl&2; ASCB1&2)} and academic
achievement (AAETi&Z; AAMALG2). éhe parameters (31, 82 .
| By, Bs ., Bs and B are regression coefficients which
represent the lagged causal effects of GSCI, - AS and AAJ,
von GSCII, ASCII and AAII respectively; these are of fcentral
impoftance'in this iqufgjéation, since they re_lécr the

strength of each causal path. The parameters ¥; Y and T,

represent the causal influence of each construct on itself,

over time; these reflect the temporal. stability of the

. -
ceonstruct.
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© .Figure l: Proposed Causal Model of the Relationship Between
Self-concept and Academic Achievement



The paths between the indicéfors and thg constructs,
represent the relationship between each construct and its-
observed variables. ' The coefficients assﬁciated with these
paths, afe éynbnympus with factor 1loadings 1in factor
analy%is. The degree to which the constructs have been
éeasured by the indica;or variables, can be deﬁermined by
analysis of these coefficients (factor loadings) and the
error terms. o ) - '

in the model depicted 1in Figure 1, the number of
‘variances and covariances total 78, while the number of
estimable parameters is 39. The paramelers to be estimated
from the data, are as follows: 6 causal coefficients
517%35; 3 stability coefficients ¥,—7Y; ; 12 coefficrents
between the constructs and their indicators >\x,—>\x6and
qu'sz? 12 uniqueness variances kvariances of §,-9, and
&~ €,); 3 structural error variances (variances of #, -
f3); /3 variances of the constructs at time 1 ( &, - E3 ).
The term 'uniqueness' as it is used in this study, refers
not only to measurement error, but also, to factors not held
in common by the two indicator variables measuring the same

latent varia

As noted Chapter 1I, once the causal model is

constructed, the of causal relationships among the
variables, 1is written as a series of structural regression
equations.  These equations - express both the latent and

indicator variables, 1in terms of all other variables in the
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model, together with their respective error terms. Based on

the complete causal model shown

are as follows:

The Structural Model

GSCII
ASCIT

AAII

1}

Y,G5Cr + (3;ASCr + Bead o + Fo
Y ASCy + B1GSCr * ByAAr + Ha

Y;aAp + B,asCp + B,GSCp * K3

. The Measurement Model

GSCC1l
GSCR1
ASCCl
ASCBl
AAETL

AAMAL

GSCC2
GSCR2
ASCC2
ASCB2
AAET2

AAMAZ

L}

,kTrAAir +

Ax, GSCp + 9
kx,Gscr'+ 02
AxsasCt + 03
XquSCI + 04
P
b¢

+

AxsAAT

+

>\x6 Al I

Ay, GSCyr + €
Ay, GSC + €a
XYSASCE + €3
AY.ASC + €4

AV AAY * €

in Figure 1,

-

they equations

The structural equation model specified in this study,

uses the
1977:
means of

Sorbom,

Wiley, 1973)

1978}.

Joreskog-RKeesling-Wiley (JRW)
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1980),

the LISREL IV computer program

model

(Joreskog,

with analysis by

(Joreskog and

Thé specified model is hereafter referred

4

~,

i d



to, as a LISREL modél. An important point should be
presented-at this:juncture, with regard to- usage of the term
'LISREL model'. Bentler and Weeks (1980) point- out, and
correctly SO, that the ﬁame L;SREL is a commercially
registered trademark of National Educational'Résources Inc.;
it therefore'shouid notJPe used:generically, to describe the
system of"eqqatiops or the covariance structﬁre that it
generates. However, despite these admonitions by Bentler
and Weeks (1980), a review. of the literature reveals the
common practice among researchers, - of | referring to JKW
models that use thé LISREL programs, simply as 'LISREL
models'. - ?or the sake of corsistency with the bulk of the

literature then, this study emplo the term 'LISREL model’.

The full causal model shown

_into the lexicon of *®ife LISREL model.
Figqure 2 rep fé;tes the specified model of 'this study,
using the appropriate LISREL symbols. An explanation of the

LISREL notation and the specified model, is now presented.

7 and ¢ represent (mxl) and (nxl) vectors of the latent

sdependent and independent variables, respectively.

{ represents a (mx1) vector of err®rs in equations.

3

B ana I' represent (mxm) and (mxn) coefficient matrices
for the latent dependent and independent variables,

respectively.
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TIME 1 TIME 2

Figure 2: LISREL Model of the Relationship Between Self-
concept and Academic Achievement



Y.énd x represent {pxl) . and {gxl) vectors of observed

dependent and independent variables, respe;tivély.

j\yand.l\x represent (pxm) and (gxm) regression matrices of

Y onn and x on §& , respectively.

€ and ) represent (pxl) and (gx1l) vectors of
uniguenesses for the observed ‘dependent and independent

*variables, respectively.

® and V¥ represent the covariance matrices for £ and

¢, respectively.

eeand 95 represent the covariance matrices for ¢ and

§, respectively.

The above parameters can be of three -forms:

1. Fixed parameters i.e. they have been assigned given
values.

2. Constrained paramefers i.e. they are unknown, but
have been made equal to one or more of the othér
parameters. |

3. Free parameters i.e. they are unknown and free to
aé%ume any value.

With respect to the model in Figure 2, the boxes on. the

left and right, are indicator (observed) variables; the X's
are the independent variables aﬁd the ¥'s are the dependent

variables. The circles represent the latent or uncobserved
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constructs, each of which are measured by two indicator

variables.. The single-headed arrows denote causal °

&nfluences (eg. E,——%‘X, , is interpreted to mean " a change
in &, ,tproduces a change in X, ").

The measurement model represents how t£¢ latent variables
(unobserved constructs) . are measured ih terms of the
observed variables. Its parameters Ay ,Ax ,0¢ ,©5 ,
are used to describe the measurement properties of the
observed variables (Joreskog and Sorbom, 1977), In this
model, the X's are postulated to be éaused by the 3 latenﬁ
variables (E;) and by the error variates (56%).

The structural model specifies the causal relationships
among tﬁe latent variables.. Its parameters B , I’ , &
and ¥ describe the causal effects and the amount of
unexplained variance‘(jorgskog and‘Sorbom, 1977). . In this
study, it is hypothesized that 7, is caused by f.,f; and
53; similarly, for M5 and 73. In a longitudinal study,
no influence from 7 to £ is assumed, since ﬁ is
measured at a later occasion than & (Olsson and Bergman,
1977). On the independent variable side of the model, the
latent constructs (.Eg)‘. are correlated as specified by
empirical research and.as represented by the double arrows.
The errors in the structural moégl (¢$) are referred to as
errors in equations, to -~ distinguish them from the
unigquenesses é and € . . They also influence the ?7%- but

each is independent of all other constructs.
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The data of the study consist of the variances. of Ehe x‘s
‘and ¥'s and all possible covariances. Thé two-headed arrows
representing correlations among the measu:ed variables, are
ﬁot drawn into the diagram, since they are assumed to result
from the variables measuring the same correléted constructs.

As illustrated with the model depicteé in Figure 1, the
specified LISREL model in Figuré 2, is now translated into a
system of equations. The model assﬁmes that all parameters
are related by a system of linear structural egquations.
These equations, together with their underlying assumptions,
are now presented in both linear and matrix forms, for the

complete causal model.

The Structural -Model

BN =T&+(

B 7 . r & ¢

10 0| [™M] B, Bs &1 4

0 10| {m,| = {8 %5 &l + | &

|_0 01 M, _Bg 5, 73_ _Egj L &
B = parameters fixed '

1
"

parameters free
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1.

Y ‘ i1t is assumed that:

The latent variables and the assocliated errors in
,equations, are measured as deviations from their
means; therefore, the expected values ' of their

vectors 7 , £ and §{ , are zero vectors.

i.e. E(M) =0; E(E)=0; B({ ) =0
The independent latent variables are uncorrelated

with the errors in equations.

i.e. E(EEY =0
The coefficient matrix B is nonsingular. This of
course is true, since B is an identity matrix (see

Joreskog and Sorbom, 1976; Olsson and Bergman, 1977).

- -I - -

i.e. B exists since B =1
Both the dependent and independent latent variables
are unobserved.

i.e. 1 and & are unobserved
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‘The Measurement Model

Y=Ay7+E€

Ay Ui )
)\Yl 0 ‘r__g ' [ TJ'I 7 i
A'Yz 0 0
0 Ay, O 2 +
0 A, O
0 0 k\’s M,
0 0 AYE - -J e

Ay = parameters A,- A, free;

fixed zeros elsewhere
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_xlw -kh 0 0 "' "511 N '511
X2 | )\xz 0 0 E . b2 b
X3 I = 0 )\,3,- o & ' + O3 |
x4*! 0~ Axa 0 5 } ? 04
Xs | 1o ¢ Axe 53 10

Lxsj _6 ‘0 Axs Jl | i ‘i | .'\L&s_l

AX‘= parameters Ax‘—-?\,%f ree;

fixed zeros elsewhere

It is assumed that:

1. The uniquenesses are uncorrelated, thus vyielding

diagonal matrices. -

i.e. E(€€') =BO¢ ; B(55) =64

The unigquenesses are mutually uncorrelated.
A

¥ 4
i.e. E(€0) = 0

Y

3.+ The uniguenesses are uncorrelated with the latent i

variables.

1 ¥

i.e. BE( E‘l?’)
E(€£")

n
o

0; E(&71)
0; E(5E)

o
(o]
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. ' . 4.
Variance-Covarliance Matrices

-a) The Independent

A

<

Latent Variable Variance-Covariance

‘Matrix (&)
02
£1
%%
%3¢,

Ut,&;
%,

62322

L
02223‘

%;

L__;“T__n_m_m____J
\

74

® = mixed parameters - diagonals free;

zeros elsewhere
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b) The Residual Variance-Covariance Matrix (Q?)

N .
z 0

% 0

0 2 0 f

Ug—z )
0 0 2
O'§.3

N i

W = mixed parameters - diagonals free;

2eros elsewhere

It is assumed that:
1. ﬁp’ is a diagonal matrix. .

-t

i.e. residuals are 'independent of each other.

”»

i>,
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&) The Unigqueness Variance-Covariance Matrices (Be -_85)

ot O 0 0 O 0
' .
0 oe, O 0 O 0
| O 0 og 0 O O
3

O O O o"é‘ O 0

. v
0 .

O 9 O Teg O
o 0 ] O O og
%

O = mixed pargmetersh-- diagonals free:

Zeros elsewhere
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. 2 )

%, 0 0 o 0 ©

2 ) A

0 %, O 0 C O

O O 0'53 O B O O

0 O 0. 'Aog‘q. 0 0

O O O ‘ O 0'55 O

, o

L A- | |

O = mixed parameters - diagonals free;

zeros elsewhere

It is assumed that:

1. Ogand Of are diagonal matrices.

i.e. unigue variances, all independent of each other,

3.4.2.2 Identification _
Before any attempt 1is made ﬁo levaluate the £fit of a
structural equation model to 1its data, the c;iterion of
identification must be satisfied. --it is essential that the
completé model be identified before statistical estimation,
éan be considered (Bentler, 1878; Kenny, 1979). That is to

say, if a model is not identified, its parameters can assume

- 123 -



o,

X
many values, rather than being.uniquely deﬁinedf the model
therefore, 1s not statiSticélly‘éstimable or testable.

The identification’ ﬁroblem involves whether or 'not each
parameter can beruniquely determined byff , the Qppulation
' variance-covariance matrix. Sinéé‘thqre ;re (p+q) (prg+l)/2
distinct parameters in X aﬁd s unknown pérameters, a
necessary condition for the identification of all
parameters, 1is, .

- s € (p+q)(p+q+l)/2

From the egquations associated with both the structural
and measurement submodels of the proposed model (Figure 2),
the population variance-covariance matrix can be shown to

be related to the model parameters, as follows:

LY

s

- A, (BTET'B FEYE A+ AyBT @A,
= | ARTB Ay | L ARKESs

(Joreskog, 1877)
Goldbérger (1964) notes that in’ order to investigate the
identification question, the researcher must bypass queries
associated with sampling variability and instead, assume
knowledge of the population variability of the obsg;ved
variables. Therefore, ‘the. above expression with respect to

this study, represents a set of 78 eguations with 39°(s)
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unknown parameters, given the population variance-covariance

matrix Y were known.

If these equations yﬁeld'exactly one solution for
each unknown paraﬁeter (i.e. there 1is one and only one
estimate for each pérameter), the model is said to be.'just-
identified'. 1If all parameters of the model are identified,
the entire model _is said to be identified (Joreskog ana
Sorbom, 1978). Bentler (1978), however, points out that if
a model 1is just-identified, it 1is not scientifically
interesting, because it can never be rejected.

' Given an identified model and subsequently, an estimate
of ¥ from the data, it 1is possible o estimaﬁe the model
parameters. If, on the other hand, the equations yield no
solution to any parameter (i.e. an infinite number of values
would satisfy the eqyations), that parameter is said to be
'unidentified’. In a' case where any parameter 1s not
identified, the entire model 1is rendered unidentified
(Joreskog, 1978).

Finally, if two or more egquations yield different
solutions to any parameter (i.e. there is more than one way
of estimating the parameters in the systém), that parameter
is said to be 'overidentified', having one or moré‘
overidentifying restrictions. Thus, with reference to the
model proposed for this study, if all parameters are
identified and there are k overidentifying“festfictions, the

model is identified with k=78-s overidentifying
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restrictions, which provide degrees of freedom for fitting,
in the fest of the modelﬂ To be useful then, a model shpuld
be overidentified.

It is important to note, however, that although this
minimum condition is a necessary requirement, it is not a
sufficient condition for identification (Bielby and Hauser,
1977; Kenny, 1979). It is possible to specify a structural
model wherein the number éf variances and covariances
’greatly exceed the number of parameters and yet, some of the
parameters may not be identified. Thus, é further requ%site
to identification of a mbdel; 1s that each eguation in the
model be distinct from all other equations and all possible
linear combinations of equations in the model (Duncan,
1975). '

In order to exactly identify (or better, overidentify) a
model, certain of its parameters may be assigned’ given
valggf_ (fixed)-&r set egual to other unknown elements
(constrained): The remaining paraﬁgzgkf are free to be
estimaﬁed (i.e. assume any value). For example, it has been
shown that identificétion may be accomplished more.easily by
.fixing to 1.0, a single parameter in each column of the
matrices i.é. one indicator measure of each latent variable
(see Wolfle, 1981).

As an aid to identification then, this model specified

the first in each pair of indicator measures , to have a

fixed value of 1.0. Thus, the total number of nown
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parameters (s) in the model equals 33; thé total number of
equations, 78. The model is found to be overidentifieg,
with 45 (78-33) overidentifying restriétiéns: the latter,
thus prgviding 45 degrees of freedom for the test of model

£it.

3.4.2.3 Estimation

‘ Since it is assumed that "the variability of the observed
variables is fully described by the covariancé matrix, -tﬂe
éstimation of the unknéwn pérameters essentially entails
fitting ¥ imposed by the model, to the variance-covariance
matrix S of ﬁhe observed data, via the maximum likeiihood
(FIML) method that minimizes

F = log EI + tr (S%ﬁJ) - log]S,- (pt+q)

where: _
1. F is a function of the independenf elements of B ,
P Ay Ay ,® |, ¥ . O¢ . B8 and a transform of
the likelihood function obtained under the assumption
that the observed variables have a multivariate
normal distribution (Joreskog, 1969).
2. ¥ 1is the (p+q)(p+q) population variance-covariance
matrix of observed variables (Joreskog, 1974).
3. S is the (p+g)(p+q) sample variance-covariance matrix
(Joreskogf 1974).
The procedure in effect, minimizes a scalar function of

the difference between S and ¥ . That 1is to say, the .
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unknown parameters of the specifieq model, are estimated-
such that the variances and covariances are in some sense,
close to the observed data. A plausible model then, woeld
exhibit a close approximation to the) data. Conversei?,
should even the best estimators of parameter values produce
a’ poor approximaéion to the data, the model must be rejected
as a plausible representation ‘of the causal process that
generated the data (Bentler, '1980).

I1f the distribution of the observed variables 1is
multivariate normal, the fitting function F yields maximum
likelihood estimates which are efficient.with large samples.
The minimization of F with respect to independent model
parameters, 1s accomplished by an iterative method which
utilizes the first-order derivatives of F and the
information matrix. The iteration converges rapidly from an
arbitrary starting point, to a local minimum of F. Joreskog
(1977), however, points out that if there are several minima
of ¥, it cannot be guaranteed that the metho& will converge
to the absolute minimum. At the starting point of the
iterative process, 'thé information matrix is’ compyéed for
all independent‘ unknown pafémeters. Joreskog and Sorbom
{1977) note that for an identified model, the information
matrix will almost certainly be positive definite; inversion
of this matrix, provides standard errors for all estimated
parameters. On the other hand, if the informa;ion_matrix}}s
singular, the specified model is not identified.

#
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Unlike the causal modeling techniques of path analysis
and cross-lagged panel correlation discussed earlier, the
structural eguation model of EhiS‘study, doés.not use OLS or
' 2SLS procedures for parameter 'estimation; biased éstimates
would result (Johnston, 1972). Additionally, Goldberger
{1964), notes that although the OLS and 2SLS estimation
techniqués consider the fact that each estimable equation 1is
embedded in a system of equations, they are limited in their
ability ﬁo do so (see also, Hanuschek and Jackson, 1877).
Whereas the models associated with path analysis and Cross-
lagged panel correlations assume no measurement error, this
study is more realistic in making allowance for 1it. The
consideration of error, ultimatelf leads to the development
of a more coﬁplex-model. It is therefore important to use

statistical procedures that provide the best possible

estimates of the parameters; full-information maximum
likelihood (FIML) procedures meet this requirement. The

P I P .
LISREL model of this study utilizes the maxlmumgllkellhood

‘technique in the estimation of‘ parameters and - subsequent
testing of the model. ‘

It is important to note ‘at least five advantages
associated with the estimation of parameters via structural -
equation procedures. These are as follows:

1. The researcher 1is able to specify that the actual

- measurements contain error. Certainly, this offers a

more realistic assumption, than the one underlying
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OLS and 2SLS, that variables are observed without

error.

in addition to gaining a more realistic model, the

investigator has -the bonus of being able to estimate

simultaneously, the reliability of the measurement

instrumenté, together with the parameters of the
structural equation model (Rogosa, 1979). The
assumption must be made, however, that the

instruments are truly measuring the same phenomena.
The researcher is able to attain simultaneously,
unbiased estimates of all the parameters in the
model. Heise‘(1975) considers this factor one of the
major advantages  of the FIML procedure. He posits
that by incorporating all such knowledge into the
estimates of each parameter, not only 1s more
efficient use made of the theory, but a greater
precision of estimates, is attained (see also,
Hanuschek€gnd Jackson, 1877). These results cannot
be obtained by any other- procedure, except for very
gimple models, carrying the éssumption of no
measurement error and which may, not in fact, be
estimating parameters of the underlying latent
constructs. .

Under the assumption of multivariate normality,
maximum likelihood estimators éxhibit very desirable

asymptotic pfoperties, 1n that they are consistent,
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cfficient and asymptotically normal, for large
" samples.

5. The maximum likelihood estimation procedure provides
a very convenient method for - hypothesis
testing---the X:1 likelihood ratio test; hypothesis-
testing procedures using OLS and 2SLS estimation, are

much less developed (Bielby and Hauser, 1977).

0f course, the benefits to the researcher, when maximum
.likelihood estimation is employed, come at the cost of
imposing the assumptions of multivariate\_ normality,
linearity of relationshipé and continuity of variables
(Long, 1976; 'Joreskog, 1978; Bentler, 1980): OLS and 2SLS
also assume. linearity of relationships. Although Bentler
(1978) notes that recent statistical developments’have made
it possible to dispense with the assumption of multivariate
normality (see Lee, 1877, cited in Bentler, 1978), he points
out that as yet, such innovations still lack sufficient
clarity reéarding the forms that the vigiable distributions
do take. Bentler and Weeks (in préss), after a thorough.
review of the recent literature, conclude that to date,
virtually nothing is known, regarding the felative

robustness - of the maximum likelihood estimators, to

violations of assumptions. :
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3.5 HYPOTHESES

3.5.1 Tests of the Hypotheses

: othesis—testing, within the framework  of causal
modjfzkg, denotes the analysis of an entire system of
nonexéerimentai data. The model wused in this study,
represents the JKW model (Joreskog, 1977; wiley,51973), and
is the m§st widely known hypothesis-testing model for
guantitative data (Bentlér and Woodward, 1979).

In causal énalysis, it is assume thabT?ost, if.not ail
information can be. summarizéd in the <covariance matrix
(Joreskog and Sorbom, 1977; Kenny, 1979); typica QX\ifiij
only - variances and covariances are utilized. Although
- Bentler (1980) notes that within some contexts, the means
may be relevant to analysis of the data, in this study> only
the variances and covarianggs are of interest. |

Once the data are colléé;ed, the hypothesized model is
compared with the data. The minimum vélue of F proviaes a
legoodness-of—fit measure -éﬁ how well the model fits the
data; this 1s known as the Xx* likelihood ratio test. Using
this technique with large samﬁles, the nullrhypoﬁhesis {Ho)
is tested against the more génefal hypothesié (Hy). More
specifically, the hypothesized model (the more restrictive
model wherein certain parameters are fixed and/or
constrained), is tested against the more general alternative

model (the less restrictive model wherein the parameters are

free), that ¥ is any unconstrained positive definite
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matrix (Joreskog ard Sorbom, 1977). ~ H, is the least

‘restrictive hypothesis possible for the model and therefore,

provides a standard for a perfect fit (Lond, 1976). The Xé

likelihood ratio test consists of comparing the likelihood

~of H, generating the observed data, to the likelihood of H,

generating the observed data.

Bach model (i.e. more restrictive/less restrictive) is
estimated separately and_,then the goodness-of-fit values
compareai The difference between the two Xi values, 1is
asymptotally a X2 value, with degrees of freedom equal to
the corresponding difference in the degrees of freedom
(Joreskog and Sorbom, 1877). Wﬁen the number of unknown
parameters is less than the total number of wvariances and
covariances in ¥ (i.e. when s g (p+q)(p+g+1)/2), the model
imposes conditions on L  which must hold if the null.
hypothesis is true and N is large. In'FIML, the validity of
the hypothesis is tested by the likelihood ratio test, the-
logarithm of which is (N/2) times the minimum value of F
(Joreskog, 1978). If the X * is large and exceeds some
critical value for the-degrees of freedom, it is concluded
that the specified.model does not reflec§ the data. On the
other héan if the X; is small comparedrwith the degrees of
freedom, : the hyp?i?esized model provides a plaﬁsible
representation of the causal process.

In summary then, the decis;on rule associated with a test

of the specified model is as follows: reject Hy, if and only
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if N/2 min F>X where X ,__ is the (1-#)th guantile of

the ZXJ distribution with d degrees of freedom. The degrees
of freedom associated with the sz likelihood ratio test,
are equal to the total number of wvariances and covariances
less the number of estimable parameters. That is to say, 4@
= (p+g) (p+*g+l)/2 -s (Jore;kog, 1977), where s is the number
of unknown parameters to be estimated.

. Up to thi;ﬁpoint in thé hypothesis-testing procedure, the
likelihood ratio test can only inform the investigator of
ﬁhg plausibility of the specified model as representatibe of
tbe data. Should the model exhibit a poor - £it, the same
test is unable to pinpoint the probiem areas. Long (1976)
suggests that a poor fit of the model to the data can result
from one or a combination of three situations:, 1) an
‘insufficient number of unobserved variables to explain the,
covariation in the observed variables 2) the selection of
incorrect values with respect to the constrained and/ r
fixed parametérs and 3) the selection of 1incorrect valpes
with respect to the constrained and/or fixed covariances
among both the parameters and error terms.

Given that the underlying assumptions of the modei are
tenable, there aré 3 - techniqgues for determining
misspecification in 2 LISREL model. These are as follows:

1. B{ iﬁspecting the estimated ,standard error of each

parameter estimate, the investigator is given .an

indication of the importance.of that parameter to the
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model as a whole., " If the critical ratio (parameter
.estimate qivided by ‘estimated standard error) is
_-large, theiparameter is considered essential ﬁo the”:'
model; if it is small, the pafaﬁeter is likely
unnecessary to the model (Bentler, 1980). Parameters'
whose criéical ratios are small, can be eliminateé
ffom the model and the model reestimated. The LISREL
Iv programr(qoreSkog and éorbom, 1978) provide;
“estimated standard errors for each of the estimated
‘parameters and terms * the lcritical ratios as "T-
‘values”.
By examining the residval mdtrix, (S-L), which
contains the discrepancies between the observed
variance-coéariance matrix $ and the estimate of ¥
obtained by substituting‘estimates of the parameters
- into the eguation for as éhown on page 125, the
reseércher is able to determine émong—whiqh observed -
variablesg the model was unable to adequately predict
the observea covarlance i.e. the specific. paths of
model misfit to the data (Loné, 1976; Joreskog and
Sorbom, 1977; Joreskog, 1978; Bentler, 1980) .
However, due to the complex relationship between éhe
parameters of the model and ‘the variance;covariance
matrix, it is often difficult to determine from the
residual matrix, the exact locus of misfit in the

model .
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3. By examining the magnitude of the first-order

derivatives -of F ~ with respect to the fixed

-
-

parameters, the'indestigafor can determine which of
these parameters if set free, would provide the
largest.decrease in the fitting function {(Costner and
Shoenberg, 1973; Sorbom, 1875). |
Using one or a ;ombination of these techniques then, the
researcher can detect possible areas of misspecificatioh and
is thus able to improve the model fit to the data
accordingly. This is done by fitting two models that are
identical except that one contadins more free parameters than
- the other. Joreskég (1978) peoints out that a large change
in the X * values of the two models relative to the
difference in degrees of. freedom, indicates that the
adjustment to the model represents a real improvemen{;
Conversely, 1if the change in Xl is close to the difference
in degfees of freedom, -it suggests that the improvement of
fit is obtained merely by chance alone and the modified
parameters may not have any real significance or méaning,
Sorbom (1975), speaking generally Sf -all methods for
detecting errors in modelnsp;cificatipn, reminds researchers
that such pfocedures at best, only provide hints and as long
as the population parameters are unknown, it is never
certain-that the ﬁisspecified parameters have been found.
However, ' he further admonishes that as long_aslthese hints
provide ihteré&etable results, -tbey should bé‘acéepted'(seer

" also, Wolfle, 1981).
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It- is important that the reader understand the basic
philosophical tenet underlying hypothesis~testing, in causal
modeling; Within contexts such as the one used in this
study, Olssoﬁ and Bergman (1%77) ‘note that the X:a values .
are not regarded as tests in the strict staﬁistical sense,
but rather, as tools for comparing different specifications
of a model. As Kenny (1979) points out, a postulated causal
model can be disconfirmed by the data. However, no single
model can be confirmed as a true representation of the
population; " rather, it stands as one Qf a host of-plausible
models {see also, Bentler, 1980). In this regard, Joreskog
(1974) states,

' The statistical problem is not one of testing a
given hypothesis (which a priori may be considered
false), but rather one of fitting varidus models
with different numbers of parameters and of
deciding when to stop fitting .... In such a

problem, the differences between X* values matter
rather than the X2 values themselves (p.4).

Bentler (1978) very aptly summarizes the hypothesis-
testing procedure, when he points out that the gbaf ih
causal modeling is not one of rejectiné the null hypothesis,
but rather of accepting it; the model is then considered
plausible, becausé'it cannot Dbe rejected. This summative
statement, howéver, must Dbe accompanied by a caveat
regarding the danger of overfitting the model. For example,
although statistically, it may be possible to obﬁain a

better-fitting model, substantively, the .results may be

meaningless (see Wolfle, 1981). Additionally,.the mere fact
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that a sample size is small, can lead to a-better fit of the

model {see Bentler and Bonett, 1980).

4

i
3.5.2 Statements of the Hypotheses

-

3.5.2.1 . Hypothesis I
~ The first hypdtﬁésis addresses the question of whether
academic achievement is stronger as a predictorr of general
self-concept than general self-concept is, as a predictor of
academic achievement. A comparison-of the lagged regreésion
coefficients g wvs B2 provides data bearing.on this

gyestion (see Figure 1).
L _
To test this hypothesis, Hgo is restricted such that

Bs is constrained to equal B2 : H, is unrestricted. The
model under H; , has one more parameter to be estimated than
thaf under Ho, hence the x? differential for comparing the
two models ( AﬁXz)' has one degree of freedom. The null
hypothesis is that 35'= !31 and the research hypothesis is
that 8, > B, . The decision rule then, is:
. 2 - N ’
Reject H, if AX > X;’o.'?.‘f
b}

5.5.2.2 Hypothesis 1II

The second -hypoihesis addresées the question of_ whether
academic achievement is a stronger predictor og academic
self-coﬁcept than academic self-concept 1is, as a predictor

of acadéﬁfgi/gzgzévement. A comparison o¢f the 1lagged
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regression coefficients Be vs lB4¢ provides data bearing on

this guestion. (see Fiqure 1).

: R To test tﬁis hypothesis, He is restricted such that
Be is constrained to equal Bg; Hi is unrestricted. This
is similar to Hypothesis I. The ﬁull hypothesis_is that Bg

{\54- and the'réseﬁgrch.hypothesis is that B4z > B,. The
decision rule then, is:
2

p ?eject Ho if AX™® > X i, 0-95 - *

l3.5.2.3 " Hypothesis III

" The thirdafhypothesis addresses the question of whether
academic self-concept is " causally  stronger than academic
achievement, as a predictor of general self-concept. A
comparison of the lagged regression coefficients By vs B3

'prbvides data bearing on this guestion (see Figure 1).

To test this hypothesis, Hg is restricted such that
Bsfﬂs constrained to equal (33 ; H, is unrestricted. As in
Hypo%heses I and II, the null hypothesis is that BS—== 63
and the research hypothesis is that (3 >l65'. The decision

rule then, 1is: - a

. . < 2
Reject H, if AX > X 1, 0.95

- 139 -

2



3.5.2.4  Hypothesis IV .

The fourth hypothesis addresses the question of whether
.academic achievement is a stronger predictor of academic
self-concept than academic achievement is, as a predictor of
general self-concept. A comparison of the lagged regression

Q
coefficients BG VS 65 provides data bearing on this

question (see Figure 1).

To test this hypothesis, H, is restricted such that
.186 is constrained to equal 55; H, is unrestricted. The
null hypothesis 1is that B(, = B_f and the research

hypothesis is that Bg, > 65.. The decision rule then, is:

' 2 a
Reject Ho if AX > X, ,0¢
}

The findii:gs of this investigation, - together with a full

description of the data, are now presented in Chapter IV.
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Chapter IV

PRESENTATION AND ANALYSIS OF THE DATA <;
: -

Analysis of the causal relationships among the latent
constructs 'generéi self-concept’, 'academic selfgconcept’
and 'academic achievement', was accomplished in two basic
stages. First, the overall fit of th ~-specified model was
determined. . This task &nvolved estimszgzk of the initial
mode%, followed by reestimation of subsequent models wherein

certain parameters had been altered; these model

respecification and reestimation procedures, eing necessary

steps towards the achievement of a final best~fitting mfdel.
All respecifications of parameters were made is of
both theory and examination of the first-o derivatives

or critical ratio values (T-values). Second, once tRe best-

as the basis upon which to test the hypotheses of the study.

It is important to note, that it was the original/intent
" of this inggstigation, to subject the best-fitting
Afurther restriction, in order to test the stated hypotheses.
However, the data provided information that made\ this

procedure redundant. . _ : f?

S
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A few- words are in'orderj concerning the wuse of the
LISREL progéam (Joreskog_and‘Sorbom, 1978), as it pertains-
to this study. LISREL allows the researcher to input data
in a variety of forms; raw data were input for this‘study.
Additiconally, the investigator must choose between . a

correlation or variance-covariance matrix, for analysis of

the . data. Since the metric differences among the indicator
ion/f”\”—

Additionally, LISREL requires that both the typd ang size

variables were both large and arbitrary, the corr

matrix was selected for the analysis (see Lomax, 19

—

T‘é?iall eight matrices invél&ed in the program be specified,

’ togéther ;ith the specification of the elements comprising
these matrices. That is to say, each element is designated
as: 1) a parameter fixed at a prespecified value 2) ‘a free
parameter to be estimated by the program 3} a parameter
constrained to be equal to the estimated value of some other
free parameter. .

Finally, since LISREL 1is an 1iterative program, it
requires the input of starting wvalues for all elements in
each matrix, not defined as either an identity or =zero
matrix. fhe default value assumed by the program is zero,

thus only those starting values for non-zero fixed and free

parameters require specification. Although these starting

values may be selected arbitrarily, they must in t%f/i&rst
iteration, produce an. estimated covariance matrix which #

positive definite; if not, the. program terminat
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abnormallys - Heeding Kenny's (1979) advice, di%ﬁqggpt
starting values were used with the final model (model/H) . to
uphold that a local minimum solutidn-had not been/ég;;ined.

It has been found that solution to‘zﬁe~midéhtification
problem can be simplified, by fixing parameters in the
méasurement portion of the model ( A ) to 1.0, for a single
indicator -measure of each latent variable (see Joreskog,
11977; Lomax, 1981; Wolfle, 1981).  These fixed parameters
then become reference indicators and serve to set the metric
for the latent variables. In this investigation, the
initial variable in the pair of indicator measures of each
iatent variable, was arbitrarily chosen to have a specified
fixed value of 1.0. -

The empirical results are now presented with respect to:

1. The model

2. Tests of‘the hypotheses

3, Supplementary data

4.1 THE MODEL

4.1.1 The Fitting Procedure

A number of specifications were required 1in order to
obtain the"best—fitting model. The summary goodness—of-fit
statistics for these specifications, are presented in Table
1. Using as a quide, Wolfle's (19§i) excellent example of
the modq}rfitting procedure, these specificatiqﬁg\“zrewnom

discussed in both rational and substantive terms.
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TABLE 1

Goodness-of-Fit Statistics for Models Representing the
Relationship Among GSC, ASC and AA

2 2
Model ' X DF Prob AX DF
A.¥ = diagonal, free 2072.36 45 0.0
fe= diagonal, free
 B.fe= diagonal, free  2211.50 46 0.0
c. ¥az= .001 - 2185.25 45 0.0  26.25* 1
\¢3:= free
fc = diagonal, free
p. Ya3= .001 " 1046.47 42 0.0 1138.78* 3
’1&3l= free
bu,s; 02,1 ; fs3 free
E.¥ = .001 323.58 37 0.0 722.89% S
¢’u5;‘1b.z.1-5l,b.z,;’ab.?l,"lr!/nfree
y;@u-)wz;d).u;qba,j@g; free
ns; 8205 643 free
F. Model E with - 223.18 35 0.0 100.40* 2
62’,13 Or0,4 Lree
G. Model F with 206.10 33 0.0 17.08* 2
031 5 Og7 free Co
H. Model G with 210.96 38 0.0 4.85 5

13:',53,!8:, B4 B2 O

* Statistically significant « = .05
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Model A -assunes the® errors of }#eﬂsurement are
uncoﬁrelated and imposes a causal structure.among the'latent
factors as shown in Figure 2." The matrices V¥ ,$ , O¢ and
625, vere specified as diagonal matrices, wheré the diagonal
elements were allowed to be free. . The likelihood ratio x*
value for this model, was found to be 2072.36 with 45 ~
degrees of freedom. ?his value of coufse, suggests an
extremely poor fit of the model to the data. Additionally,
however, examination of the LISREL estimates as shown in
Figure 3, reveals ¢33 to be a negative number, ‘This
parameter value represents the varjance of the residual in
'academic achievement' at time 2. Although it 1is not
uncommon for maximum likelihood estimates to converge at a
value less than zero (Bentler, 1980; Wolfle, 198l1), clearly,
negative variance estimates are not permissable. Wolfle
{(1981) suggests that the standard fix in this instance, .is
to constrain the offending variance to zero, or some small
positive number. Model A was initially reestimated with

¢,§ fixed at =zero; this specification, however, led to
uninterpretable results. The outcome was likely a function
of the mathematics involved in the generation of covariances
in the ¥ matrix; the multiplication of a zero value with a
constant, cannct yield a nonzero covariance value. Model A
was subsequently rgspecified'with ¢3 fixed at .001 and

again reestimated. .

i
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TIME1 wn. TIME 2

.406

.176

660

1.318

.319 1 2 .409

—— 3y AAMA AAMA

-

Fiqure 3:., Unstandardized Solution for LISREL Model
. s ' « -
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Model B represents ;he'reestimated model with ‘#33 fixed
at .001. Substantively, this means that ‘'academic
achievement' at time 2, can be predicted almost perfectly
from some linear combination of ‘'genéral self-concept’,
'academic self-concept' and 'academic achievement', at time
1. Model B is shown to have a X - value of 2211.50 with 46
degreeslof freedom. Again, the QISREL es;imates suggest a
poorly-fitting model. Examiﬁation of thé first-order
derivatives among:,the fixed’éérameters'/gfjthe :@' matrix,
suggested that the correlation betweenlmgé and fo ( ¢3l)
was the parameter most likely not taﬂgér;ero. That is to
say, if ¢3, were allowed to go free, this parameter would
be the value most 1likely to contribute the-most, . in:the
search for a better-fitting model, In substantive terms,
this .indicétes- that the 3 1independent latent variables
‘( E,,é; 1 E3 ) have not explained all of the covariation
between !academic self-coencept' and 'academic achievement',
at tiﬁé/;; it is likely that the correlation between these
two constructs, is partially explainable by variables other
than those appearing in the model. .¢3, was therefore
permitted to be freely‘estiﬁated in a new model.

Model C was subsequently estimatea, allowing Y3 to be
free. The X? value for this model is shown in Table 1 to
be 2185.25 with 45 degrees of freedom. The difference
‘between the Xa'values.for models B and C, was 26.25, which
was distributed as Xn'with 1 degree of freedomf ‘this value
’is.gignificant. .

AN
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To this peint, the model  has assumed that the
unigquenesses are uncorrelated. However, the severe lack of
model fit to the data, suggests that this assumption is not
tenable. "Joreskog and Sorbom (1976, 1977) note that when
constructs are measured with the same instruments at
different occasions, it may not be reasonable to assume zero
correlation'amgng the variable gniduenesses. Rather, due to
the‘effects of memory and other retest factors, it is more
plgusiblg to assume a tendency for these unigquenesses to
correlate over time. This current study used the same
instruments to measure each of the 3 latent constructs
{(GSC,ASC,AA) at two.points in time. -Despite the.fact that a
ﬁeriod of 6 months waé alloéed between test administrations,
in an attempt to minimize unigueness associated with retest
sitﬁaﬁions, examination. of the first-order derivatives
sugéested such correlations for AAET ( 553-55’), ASCC
{ 953 €3 ) and Gscc( Od,e1 ) over -time. © In order -to allow
the uniquenesses for these variables to cova;y from time 1
to time 2, it was necessary to restructure the input data,
congruent with the 'No-X' option of the LISREL program.
Subseguently, 95555, GJsgs and QJ,elwere designated as
free parameters and the model reestimated. .

The revamped model can be found in Appendix A.” With the
No-X model, LISREL totally restructures the maﬁrices, which
ulﬁimatgly alters the notation and nﬁﬁbering of -the

elements. Therefore, in order to avoid confusing the
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- reader, the ‘results of this study are presented.-and

discussed with reference to the matrices and notation of the

original model. - An-exception must.be made, however, in the
case of the &g and Od matrices, since it is necessary to

s and some

be able to denote _covariation between some

é"s. Consequently, & must represent a matrix of all

variances and covariances between the £ “é‘\and the I 's.
i . ' ~

Thus, ¢9” , 6§2 f oo éké, represent the n notaﬁapn for

the diagonal elements. of 95 ;-577 , 9&’;&' reeceea 9;;,::, the

notation for the diagonal elements of t9a(: and 691'1', S for
example, represents the covariance between crg afd €¢ .

Model D representsl the new model allowing for the above

' specified correlations among the uniquenesses of sthe

. * 2 L
indicator variables. The X value for Model D is 1046.47

with 42 degrees of freedom. The difference in 7(2'véluesf
besreen models C " and D, was 1138.78 with 3 degrees of
freedom. Cléarly, this discrepéndy bétween the two models,
represents a substantial improvement iﬁ fit; the 7(L §alue
of course, isﬂstatistically significant. |

After continuing this process' of éxamining the first-
ogder derivatives and -spbsgquently resﬁecifying_ and

reestimating the model, it was found that by freeing all

parameters in the & matrix (variances and covariances of

! . . . — .
_the £ i.e. GSCI, AS®t and AAI) . and the ¥ matrix

- - v . ' . .
(variances and covariances of the {5 i.e. residuals in

predicting GSCII, ASCII and AAII),- with the exception of
. .~
; o
Q
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Y33, which remained fixed at .001, a much better-fitting

model could be obtained. Model E then, represents a model
which, in addltlon to the previously specified free
parameters, de51gnated the matrlx as symmetric, fixed, with

the following parameters free l[/,,,‘rbn,ws.“‘l[’_“)’ab " 22:¢33-
¢21 1¢3’ ,¢32 *
" The likelihood ratio ﬁx value for Model E dropped to 323.58

. _with 37 degrees of freedom. Thus, the 1K difference

between models D and E was shown to be 722.89 with 5 degrees

of freedom. ‘Again,' this model specification revealed a
‘major impfovemeﬁt in fit. Substaﬁtivelyh- this means that
not enly'are ehe constructs correlated among themselves at
time i (Dqy .03 ., ¢3;), but that there 1s evidence of
sgstematib, unexplaihed correlation among these constructs,
at time 2 ( ¢§l ,¢3, ,¥aa ). Shafelson an? Bolus f{in presss
suggest that such evidence correlation’ among the

residuals, may be attributed to ,q@;’ major factors: 1)

similarity of measurement methods {i.e. self-report measures
ti—‘\\\\“‘-o£\§§1f-concept) and 2) failure to include other important

variables in the model (i.e. model misspecification).

Indeed, the instruments used to measure both

'general self-con nd 'academic Eelf orcept’, ye}e all

self-report measurels. i ly that some of

b two latent

the variance

) ) ' A . .
accounted for by errorsiof measurement lassociated - with
similar methods ' of - measurement. Wik respect  to
‘ . v )
ysmisspecification; it apSéars that ~ some other variable or
. /:)
P ~

7150"

Variables, may be
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variablés not included in the model, is'(gre) accounting for
' some of the'fvariance‘_betwgen' 'generai self-concept' and
'acédemic-self—concept' (fﬁﬁl) academlc self- concept' and
'academic achlevement' (¥ 32a) and general self-concept’ and
'academic achievement’' ( ¥ 27).

Further examination of the first-order .derivati&es

.

revegled that within ‘the © matrix, two additional
parameters if set free, were least likely to be zero vafues.
.These parameters were 63,-.1 and 9/0)4—, “the covariances
between the uniguyenesses of the indicator variables ASCB and
'GSCR, from time 1 to time 2. These parameters were allowed

to go free and then the model reestimated.

Model F represents the newly est1mated model and exhibits

a ﬁ}L value of 223.18 with 35 degrees of freedom._ The

2
difference between models E and F produced a X difference

of 100.40 with 2 degreeé_of freedom; agaln, 1nd1catln§‘“\\

major, improvement in model * fit, and statlstlcally
significant. ' |

There‘are_/éf course, many types of measurement error.
Thus, within tH@‘model,. other sources of covariation among
the uniquenesses, are possible... One such possibility exists
.wherr the errors in onéovariaQ}e are - correlated with errors
in another variable (PattesQn and Wolfle, 1981). Since the
indicator variables ASCC and GSCC were separate subscales of
the-same measurement instrument, it would seem feasible that

they might have correlated uniqueness. Indeed, 1inspection
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of the first-order derivativgs én £he .E) matrix, offered .
support for this prognosis. Thug} the parameters { 3 and
99,7 were set free and the model:' reestimated. )

The new model G, when compared with Model F, again
suggests a significant 1improvement in fit.. The 'TK%'value
for Model G was 206.10 with 33 degrees of. freedom; the zf?Cl
‘being 17.08 with 2“deg;ees of freedom.

Aléhdugh further ;crutiny of the first-order derivatives
from Model G revealed other parameters in the © matrix
which-if set free, would be the wvalues most likeiy .to be -
non-zero, the decision was made to discontinue the search
for.a better-fitting model, through the freeing of these
particular parameters. It was believed that a con£;nuation
of this process would involve overfitting the model. In
actual fact, several other models Qere estimated beyond this
point, with successively more error terms set free. Indéed,
the parametérs ‘which the first-order derivatives indicated
should next be _sét free,, were 99‘5 and 9;’,3’ ; these wére
the covariances between the error terms for GSCC aﬁd ASCB at
time 1, with those of AAET at time 2. When these two
parameters were allowed to be freely ‘estimated, the x*
dropped to 181.73 with 31 = degrees of freedonm. The
difference in 'TKL;values from Model G 5éing 24.37 with 2

degrees of freedom, iné%catiag\‘a statistically significant

improvement in model fit. ////Fv

/

-
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- However, although®further decrements 1in X values were

found to be stazis icalli significant, there was little

variation of tHe gtructural\/parameter estimates (légvalues)

from those of/ Model G. Additionally, it 1is widely known
that likelikpod ratio ‘CK:-values tend to _be extrémely-

| sensitive Eo even minute deyiations from a perfect fit; with
large samples (see Bentler and ‘Boﬁett, 1980, for a more
extensive discussion). .

Examination of the T-values in Model G, for each of the’
structural coefficients { B matrix), however, ;uggested that
within the B matrix, parameters Ag,, 3 , /gg-, /3% and
,4? ,..were not significant{g different from zero. The fact
that,thesg-cfitical-ratio vaiues were Sso sm;ll, provided an
indication of their irrelevancy to the model (Bentler,
1980). At this stage of the modekfitting p;ocess, Lomax
(1981) suggests that such parameters be fixed to zerc and

S

Model H was specified in compliance with this suggestion

the model subsequently reestimated.

and indeed, no significant‘difference was found between the
’7(2-values of models G and H. Model H exhibited auf?iz'Aélue
nof.Zkﬁ.SG with 38 degfees of freedom; the g§1§:'w§s~4.85
with 5 degrees of freedom. This result then,,sup;§r£33 the
notion'thatﬁ, , 3., 6,5'-,&‘* and ﬂz are indeed, egual to
zero. In substanpi&e ter#§f these parameters represent the .
direct effects at.time 2 of: GS& on ASC ( /éz ), ASC on GSC
(,A?}), AA on GSC (/43}), ASC on AA (,éi*) and GSC on AA

(/6&), respectively.
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‘.-The decision to accept Model H as the best:fitting model |

to explain the causal relationship "of  'genera £-
concept’, 'academic self-concept’ - and "academic

achievement', was made on both statistical and- theoretical

grounds. It was noted earlier, that ‘additional model

respecifications and reestimations resulted in minimal

" fluctuations among ghé Beta estimatés. Furthermore, the

. | 2
knozﬁ\sensitiyipy of the likelihood ratio ~X value with

large samples, was also noted. - Finally, Model H yielded a

2 2.
_. X ratio value of 5.55 (X /d3f). Schmitt (1978) suggests

=
that a model of adeguate fit will exhibit a “X ratio value
of between 1.00 and 10.00; the lower the ratio, the better

the fit. It is the opinion of this'investigator, however,

2 i _
" that since the X ratio value is based on the expectation

5
of a ~X -distributed random variate being equal to the
number of degrees of freedom, a ratio of 10.0, “Hppears
rather large. .In this regard, Wolfle (1981) suggests- that

- T
when the sample size is large, the “X ratio value should be

_/{fess than 5.0. Statistically then, Model H was accepted as

representing the best fit of the medel to the data.

" From ;’ theoretical perspective, Model H 1is consistent
with that -which 1s khowﬁ to date, concerning the
relationship among the three cbnstructs. Héed—yas paid teo
Lomax's (1981) admonition that further model moa}fications

should only be carried out, when they are cbngrﬁent with the

undérlying theory and only when such changes are meaningful

i

Lj © - 154 -
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‘to the investigator; Hizéggé{,ﬁurther mgdifigations of Model

. H yielded meaningless and comtGsing results. . Theoretically

then, Model H was accepted as the best-fitting’model.

4.1.2 BEmpirical Results
This section presents the . results from both the
measurement and structural “analyses of Model H; " each

analysis 1is discussed separately. The unstandardized

solution for is final self-concept/academic. achievement
model, is shpwn schemétically,'in Figure 4 and tabularly, in

Table 2; the eswimated standard errors being incldé;d in the

latter. For ease of cunceptual understanding, these déka“
mirror that of the model /s ified in Figure 2. '
) ,

4.1.2!1 The Measurement \Parameters

Thg LISREL r\sti’mates for only those parameters comprising.
the measurement component of the full mbdel, are presented
in Table 3. The-unique variance estimates for each of the
indiéisor vgfiables are taken from the theta ( ©) matrices.
The e imgfes for time ltarelfépresented by 9&:; through
83 e, s those for timé 2, by B¢y through &gee. The
parémeter estimates. for quh of the latent wvariables,
represent eséimaﬁes of true score variance. ' These values
are found in the estimated covariance matrix ;C', of the
LISREL printout.' Finally, the estimated slopes of each of

the indicator variables, as regressed onto their respective

latent variables, are shown in the lambda Y ( A vy ) matrix.
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Figure 4 : Unstandardized Solution far Final LISREL Model
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TABLZ 2

- .LISREL Estimates for the Model in Figure 2

General sC Academic SC Academic Ach 64
1.0% 0.0 0.0 71 gsCcz .439
1.067 (.066) 0.0 0.0 GSCRT .382

Aye| 80 1.0% 0.0 ASCCT .679
X1 900 1.317 (.082) 0.0 ASCBI .444
- 0.0 0.0 1.0% AAETT .777
0.0 0.0 2129 (.137)] AaMAT .019
General SC Academic SC Academic Ach - i B Be

iy

" 1.0% 0.0 0.0 Gscc T .457
1.126 (.070) 0.0 0.0 GSCR I .334

A, 0.0 1.0% 0.0 ASCC IT .634

=1 0.0 1.488 (.0%94) 0.0 ASCB T .335
0.0 i 0.0 1.0% AAET IT .73S

ER 0.0 1.803 (.105)| AAMA T .179
General SC Academic SC Academic Ach
.788 (.043) 0.0* 0.0* T 6sc Ik
"248 (.065)  .153 (.082)| ASCIC
0.0* 1.077 (.043)] AAT
sC Academic SC Academic Ach i
(.050) : GSC I
(.029) .319 (.037) ASC T
(.015) _ .203 (.020) .216 (.029)| AA X
g; g%
T .186 (.023) - |
&= .069 (.010) §.073 (.012) .
.015 (.005) .019 (.003) .001*
Corr E j:£l§ = .167 i

.. Corr 2€a) = 104
Corr (A343) = ,214
Corr (Jawea) = ,266 2
Corr (&=es). = .595 \ ~X = 210.956 4&f = 38
Corr (J1d3) = .057 2
Corr (ee, €3) = .053 ‘ “X/3f = 5.551

* Fixed Parameter
** Standard errors in parentheses
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THEJLISREL estimates for time 1 are represented by A,g”+,
)\:o,:’ and )\11,5 ; those representing time 2, by >\Q,, '
Nya ana Ays . |

Examination of the data in Table 3, ° demonstrates very
clearly, that the indicator wvariables. overall, do not

function satisfactorily in measuring tﬁg/lég;nt constructs.

,.»f‘TEE’ variables measuring 'general self-concept’ (GSCC and

i

GSCR), appear to be the most adequate of the group; at best,

even they do only a mediocre job in accounting for true

\_Score variance in the latent construct. The true score

var}ancélin this instance, means th;t/éhen the SEI--General

Self subscale (Coopegfmith, 1967) and the Self-esteem Scale

(Rosenberg, 1965) _are used together as measures of 'genéral
self-conqept;,/ggz; can account for only 54.6% of true score

variance; he remaining variance being explained by unigque

or the possibility that one of the instruments may
ot be measunXGg GSC in the same way that the other one is.
With exception of 'Mark Average' (AAMA), much of the
variance in the indicator variables, is explained by
uniqueness, rather than true score variance. In fact, 1in
the gose oé bcéh indicator variables measuring ‘'academic
self-concept' (ASCC and ASCB), together with the Reading
Comprehension. measure of 'acade@ic .achieﬁement' (AAET),
uniqueness is shown to account Q{gr more variance in the
llatent constructs, than does true scoré variance; AAET being

the most blatant example of this problem.

—~ ;
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TABLE 3

Measurement Parameters for Model H

. Latent
Indicator Unique Factor  Variable
Construct Variable Variance Loadings Variance
Time 1°
GSCC .439 1.00* )
GSC .546
GSCR 5382 1.067
ASCC .679 1.00%*
ASC i .319
ASCB 344 1.317
AAET L1777 1.00%*
AA .216
AAMA .018 2.130
Time 2 ,
- |
GSCC .457 1.00%, .
GSsC . 524\
GSCR .334 1.126
ST ASCC .694 1.00%*
ASC .303
ASCB .335 1.488
AAET .739 1.00%
AA , ’ .252
AAMA .179 1.803
SN

* Fixed Parameter

.

a

-

- 159 -



These relatively large unigueness  values may be
attributed to any one or a combination of factors. Cne

possible explanation that must always be considered in the

measurement of social phenomena of course, 1is the presence

of random measurement error. A further alternative
interpretation concerns the possibility that the two,
instruments used as measures of the -same -latent variable;

may not in fact, be measuring the same construct; or at

"least, not measuring it in exactly the same manner. For

example, the data in Table 3 provide- evidence that AAET and
AAMA together, measured 'academic achievement’ (true score
variance at time 1 = .216; time 2 = .252). However, given
the differe;tial between ~the unigue variances associated
with AAET (time 1 = .777; time 2 = .739) and AAMA (time 1 =
.0189; time 2 = .179), the .data strongly .suggest the’
possibility that the ETS (1960) -Reaéing Comprehension Test
(AAET) may not be measuring 'academic aqhigvement',' in the
same way that Mark Average (AAMA) does.

A final contributing factor to the unique variance of
each indicator variable and one fbund to be present in this
study, concerns the correlation of error factors associated

with the administration  of the same instrument at two

@ifferent points in time.  In this regard, Table 2

.../
demonstrates that unigueness associated with- five of the
2
indicator variabtes (all except AAMA), contained components

that were correlated from one administration of the tests to

the next.
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These unigueness correlation values .over time, as
presented in Table 2, are identified with their respective
\

indicator variables, as follows:
X
corr c;:E., (.167) - .GSCC

corr Siea (.104) - GSCR
corr d3 €3 (.214) - ASCC
corr S4 €4 (.266) - ASCB

. corr 6-5 ES (.Sjj)(:,.AAET )
"" fThese values indicate the oun of unigue variance that

can be explained by the fact that the same 1instrument was
used te measure the same construct; at two difgprent points
in timge Overall, the ETS (1960) Readiné Comprehension Test
(AAET) can again be seen to exhibit the higﬁest~degree of
uniqueness correlation over time (corr J;€5==.595 )} 35.4%

of the wunique variance can be explained by error factors

.assoclated with both test administrations.

In summary, however,-the fact tha; there is some yariance
explainea by the latent true scores, amoﬁg the i%éicaton
variables, indicates that indeed, there do seem to be
underlying:factors which measure one's general self-concept,
academic self-éoncept and academic achievement. The
guestion "therefore, of whegher or not the construct of

'academic self-concept' can be measured separately from the

-
-

\\ﬁﬁq\\‘\more global construét of 'general self-concept', appears to

"be.affirmative. ' -
e ’
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4.1.522 The Structurai Paraméte:;

The'parameters associated with the structural portion of.
_the spécified model, are shown in Table 4. It may be seen
from these results, that the only noteworthy causal effect
among the three latent constructs, flows trom *academic
aohievement' to 'academic self-concept'; all other causal
effects are nonsignificant. - .
| Correlations omong the .latent oonstructs con be seen in
Table 5. The tes&its in Table 5 demonstrate that all 3
constrpcto are fairly stable; of the 3, however, 'academic
achievement' 'was found to be the most stable. With a

correlation of .998 over time, 'academic achievement' is a

very stable cbostruct indeed. With respect to correlations

_among the constructs within ) each time- period, the
relationship  between 'general self concept /'academic
achievement’ and 'academic self concept'/"academic

achievement' are shown.to remain essentlally unchanged over
time. On the other hand, the correlation between the two
self*concept constructs, do vary' between occasions; the
relationship was stronger at time 1 than at time 2.

Finally, examination of Téble 2» reveals correlations
among the residual terms in the ¥ matrix. This phenomenon
can have -implications for . both the structural aod
measurement parameters of the specified /;odel.
‘§tructurally, it is a clear indication that the model has in

some way, been misspecified. That is to say, the structural

o - b2
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Structural Parameter Estimates for Model H'
Independégt.Latent Variables
‘ “~—{Time 1)
Dependent ' - -
Latent . . :
Varfiables GSC ) ASC . AA
) Standardized Coefficients
(Time 2) 4
ésc © 804 0.0% 0.0% -
asC £ 0.0% L7867 129
AA | 0.0% i 0.0% - .998
\ ‘ Unstandardized Coefficients 2_%
- p . : : : B
GsC .788 0.0% | 0.0%
o~ /‘\ (.043) ' S
asc) - 0.0% : .748 - - .153
. ~ (.065) » , (.052)
0.0% 0.0% . .. 1.077
* ’ "‘.(:0043)

* Fixed parameter

**5

andard errors shown inSparentheses



)

Latent Variable Correlations

1. Inter-occasion

GSC .804
'ASC .867
v{ AA " .g998

TABLE 5

1 Time 2 Mean
2. Intra-occasion /// )
GSC/ascC .709 .635 .672
GSC{AA .231 .227 .229
. k3
ASC/AA. .774 .791 .782
[
“L:>*’ "
AY
-
Y ,
' - 164 -



equations did not ‘include - sufficient information to

adeqﬁately demonstrate the causal effects of 'general self-

 concept', 'academic self-conceépt' and 'academic achievement'’

-

on each other, at aéqter time. - It appears that another

variable or combination of variables (exclusive of the

specified model) . are not only accounting for some of the ,

. r
unigue variance associated with ‘each construct, but _are!

-

correlated with each other; these variables should be

specified in the model. Measurement-wise, the presence of

correlazzsxresidual terms can result from measurement"of the

same construct, through maximally Isimilar instrumental

(N

techniques (Shavelson and Bolus, in press).

4.2 TESTS OF THE HYPOTHESES

In a recent 1investigation of the relationship between
self-cohcept and academic achievement, Shavelson and Bolu

(in press) pbint out two important assumptions that must be

met, in order , tc make interpretations of causai\\“’j
¥

predominance. First, there should be egqual stability paths
from the constructs. at Eime l, .to their corresponding
constructs at time 2. Second,  there should be equal
residual variances for each construct at time 2. These
assumptions state that, if all othe; things in the model are
held constant, the beta coefficients associated with the
cross-lagged arrows in Figure 2, can be compared in order to

establish causal predominance. 1In contrast to Shayg¥lson and
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Bolus (in press), whose data prevented them from meeting
® these assumptions,  this study was able to satisfy these
reduiréments fairly well and thus, interpretatigss of causal

predominance can be made.

Aithough the results herein did not represent truly

equivalent stability paths between the constructs at times 1

and 2, the coefficient Qalues were fairly close (.804, .867,

—
»

The Shavelson and Bolus (in press) study on the
other hand, exhibited median stability coefficients ranging
+from 0.59 to 0.50. With respect to the second assumption,
‘the findings of this study again, revealed values-~that were
fairly close (.186 and .073; .001 being a fixed value). In
this regard, Shavelson \and Bolus (in press) . found median
residual variances rangin from 0.13-to O.SQF

As noted earlier, it was the originél intent of this
investigation, to test all hypotheses by placing further
restrictions on the :model. More specifically, each
hypothesis is tested by means of a 3-step process. First,

the model is specified such that two beta coefficients,

. . . . el
relative to the hypothesis being tested, are constraln?d’to

. . A

equality. Second, the model is reestimated. Third, the

2z ) .

difference in "X values between the restricted model and.

the-fifal hest-fitting model is obtained; as noted earlier,
' 2.“ o 5
this “X i 3ifference value ( AR is itself,
2

“X. “~distributed, with degrees of freedom equal to the

differential in degrees’ of freedom between the two specified

3. | - . ’\\\
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models. If this A“X value is found to be statistically

significant, then the stated hypothesis is confirmed. For'’

example, Hypothesis 1 sta that 'academic achievement'
~ ‘ N
(AA) is causally predominant over 'general self-concept'
\\ o

(GsC). ‘To test this hypothelsis, the model would be

estimated with /ﬁﬁr constrained to equal /43; {see éigure

2
value for this modgé would

1). The 1likelihood ratio
then be compared with that of Model.G and subsequently the
’7<1Eiffergnce " value ( A 7(1) ascertained and checked for -
statistical significance. _ ) : )

In the initial procedure to determine a bests itting

model, however, the T-valued® for the structural parapeters

i model G, suggested that the beta pérameters
A?, K3 ,/Zr,KZ+and/6; , Wwere -very to bBing equal to
zero. Thus, Model H was. specified with these paraméters

fixed to zero and the model reestimated.
Since it is/ known then, that these beta goefficiepfs are
*Jnot signifigdntly different from zero, testing Jof 'the
’hypotheses '(which include these parameters}, can be
gF@nsidere@ redundant. Consequently, it is concluded that
all hypotheseé specified in this study, are statistically
nonsignificant,  given that they include structural
parameters that have been fixed to zero (/fi,,/33 ’ Ag;',
/5;, Kgg , respectivéi¥).' The results concerhing the

hypotheses of this“study,\are summarized in.Table 6.°
. - " L
7 | o
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II

III

TABLE 6

Tests of the Hypotheses

Hypotheses

AA 1s a stronger predictor
of GSC, than GSC i1s, as a
predictor of AA.

AA is a strongér predictor
of ASC, than ASC is, as a
predictor of AA.

ASC 1s causally stronger
than AA, as a predictor
of GSC.

AA is a stronger predictor

of ASC, than AA is, as a
predictor of GSC.

1
-
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A
Structural Statistical
Parameters Significance

/é§'>,/3; Not Sig.

/<g; >,/éi¥ Not Sig.
s
ﬂj > ﬁ{ Not Sig.

, - ~
/45; >/<Zf ////—\Not Sig.

N

O
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4.3 SUPPLEMENTARY [DATA

These data are baksed on zero-order correlations among the

indicator wvariables. The correlations serve only to

describe relatiquhips mong ~ the variables,” in terms of

stability, convergent and discriminant validdity, as they

bear on the relationship etween self-concept nd academic

achievement; in no‘way{ e they meant to 1imply causal
predominance,,
- &
4.3.1 Stability .
7 .
The stability of each . measurement can be estimated by
computing the correlation between the scores at time 1, with
the same scores at time 2.  Table j shows the cor;elation
for each of the 'instruments used in this étudy, over a
6-month time peribd. ' |
With respect to the self-concept measures, both the
Coopersmith (1967) (GSCC) and Rosgnbgrg (1865) (GSCR)

instruments appear to be fairly stablerover time. *~33i/§5>

(Brookover, 1962) - (ASCB) in its measurement of 'academic -

self-concept’ is also shown to beé guite stable and
substantially more so, than the School-Academic subscale of

b rY
the SEI (Coopersmith (1967) (ASCC).

& .
w In terms of 'academic . achievement', Mark Average (AAMA
appears to be very stable, iﬁ_its measurement capabilities.
‘ 0sS .
) Although the ETS instrument (1960) also seems very stable,
Nl : ' '

o

N



TABLE 7

Stability of Self-concept and Academic Achievement Measures

L’aterft General Academic . Academic -
Variables Self-concept Self-concept Achievement!

: 2
Instruments I
f i

/Gsce GSC .628
. GSCR 615
ASCC ASC . .488 4
ASCB \\\\\ A - b
AAET AA ‘ o .838
AAMA . ) . .895
"
ra _//‘\.‘
- |
AN
/ 1
Y —
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earlier analyses suggest there is some question “of its

validity as a measure of academlc achlevem

4.3.2 -Cohvergeﬁt Validity | ‘ >

One approach to construct validity, suggests that if

‘'various instruments are measuring the same construct, then

2

they shoh{d produce the same results. That is to say; they -
should intercorrelate highly, since they are underlain with
the same hypotheticél construct. - This type( of construct
validity is termed 'convergent validity’. - _ -
_Convergént valigity of Dboth self-concept measures,
together with academic achieve;ent' measures, were examined
by correlating one measure of each o§ the latent variables,
with the second measure of tHKe same latent variable. Since
each latent variable was measured at two points in time,
convergent validity was estimated at both ‘occasilons: For
examp;e, to esﬁablish‘cqﬁﬁergént validity éstimates of
'general self-concept’ mézéhges of& the Coopergmith (1967{“’r<<:\
SEI-:;General Self subscale (GSCC)} were correlated .wigh \F
measureg'of the Rosenberg (1965) Self-esteem Scale‘(GS¢§) at kﬁ )
both time 1 and time 2.. These two measures of igeﬂeral T

self-concept' were shown tc have a correlat%9n of .58 QE_////

the first occasion of testing and .604, oen the secon
occasion. These results can be seen-in Table 8.
Shavelson and Bolus (in press) note that these convergent

valzd1t1es -should be statlstlcally s:gnlflcant (1 e. great
Vs
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{
nd of practical value. although this criterion

t validity was met for each construct, only the
of 'general self-concept’, which at best are only
moderatéléncﬁrrelated, appear the most uééful for further
research, as measures of self-concept. However, a review of
the literature reveals that intercorrelations higher than
0.60 are indeed rare. For example;_ Wylie (1974) reports
that of 93 cross-instrumént correlation;, she found only 7
which reached as high as 0.80. Burns (1979) points out that
even where a more specific facet of selfcconcept has been of
intege@t (eg. academic sélf-concept), findings concerning
the’%oqrelations between iﬂst:umenfs, suggest that slightly
difg?*ent elements of the same facet, are being measured.
To ghis end, Cronbach.(197i3 has pointed out that although

indicators of the same construct are expected to converge,

highy correlations are not necessarily expected. The
- .\ ) .
~_H'JTI'Yter:c;prre1ations between instruments in this study then,

appear to be congruent with the literature..~Given a broader

range of possible element differerftiation, however, it is

surprising that convergent validity for the 'general self-
. [

concept’' instruments was found -to be higher than for the

'academic self-concept’ instruments.

- ¥72 -

e



)s

TABLE 8

Convergent Validity of Self-concept and Academic
. Achievement Measures

Latent

Instrument Variable

GSCC ((_’/

GSC
GSCR
ASCC
ASC
ASCB
AAET :
AA
AAMA

Time 1 Time 2
G
.5§§ , .604
.432 s .429
s -467 | .44;_
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4.3.3 Discriminant Validi;z

Campbell and Fiske (1959) posit that convergent validity

. . ‘
in" the assedsment of

-

is not sufficient in and of 1itself,

validity; rather, a second criterign o iscriminant

' &alidity shouid be employed. Discrimina@t validity of self-
concept and. academic achievement measures, can be examined by
comparing the cg&igﬁation betweeﬁ two;megéures.of the same
latent bar{;;IZ (eqg. gene:al self;conbépt), with the

correlation between two measures of . different latent

variables (eg. general self-cpncggt and academic
achievement). Evidence of di iminant validity exists when

the correlation between two measuyes of the same latent
variable (convergent wvalidity) are grea;er than the
correlation® between measures of different latent variables. .
The results of an investigation of.discriﬁinant validity
among ' the .measures of ‘general self-concept',' 'academic’
self-concept'- and 'academic achievement' as they pertain to
this study, are presenﬁed in Table 9. The correlatioﬁg
shown abové‘the diagonal line, refer to time 1; those belgw
the diagenal, to time 2. Co;vergent validity correlations
are shown in the boxes. | |

.Clearly, the criterion of dlscrlmenant validity was met
by the two measvres of ‘'general self-concept' -(GSCC and
. GSCR). However, thls was not the case witk the measures of

both ’academic self-concept' and 'academic achievement'. BR
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Discriminant Validity of Sel
Achievement Measures

TABLE S . .
;;cﬁncept and Academic

. Time 1
) Latent
Instrument Variable GSCC GSCR ASCC ASCB AAET AAMA
GscC \ .58%| .460 .346 .171 .209
L GSC
GSCR .604 ©.377 .373 .113 .14l
ASCC .416-.370 .429(.174 ,.358
. ASC :

ASCB .343 .370 (.432 .447 .615
AAET s .139 .149 .139 .445 .448
AA .

AAMA .178 .164 .350 .622 1.4867
- |
\ Time 2 -
;)
( 1
". \,—




the caee'.of ! cédemic_'sel
subscale of the Cooﬁersmith
higher with the General Sel
at time 1, than it'dia with
thls was not the case at ti
N S

come as no su;prlse, glven
uniqueness correlation b
Brookover _(1962) ‘instrume
meeting the criterion of
occasions, it correlated hi
did with ASCC. * It shoald
results may have arisen a
unreliability of the Cooper
not be a fault of the Broo
In this regard, Winne and h
noted the record of feilure
. among the theoretlcally di
concept (eg.:\
fact one of the major P
research. f

The Reading Comprehen51o
5% 'academic achievement',
discriminant validity; Mar
this regard. At_\tfme 1,

Average (AAMAj and the SCA

.615 (convergent validity =

f-concept’, the School-Academic

(1967) SEI (AScC), correlated .

£ eubscale of the same instrument

the Brookover (1962) SCA (ASCB);
me 2. . These findings of course,
the earlier analysis which showed
etween these subscales. .’ The
nt was _totally unsuccessful in
discgiminant validity;‘ on both
gher with AAET and AAMA, . than it
be noted, " however, that—these
s a conseguence of . the apparent
smith (1967) instrument ehd ﬁey
kover (1962)  instrument at_all.

is colleagues (1980, 1981) have

to achieve discriminant validity

fferentlable components of self;

roblems to _plague self-concept

n Test (ETS 1960), “as a measure’

was abte to-meet the_criterion of
k Average, wes not successfuliin
the correlation between _M;rk
(Brookover, 1962) (ASCB), was

448). "AS noted earller, the
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guestion must be raised, as to whether the ETS (1960)
Reading Comprehension Test does in fact, measure 'academic
achievement', at least'in the same way that Mark Aﬁerage
does. It.-uould-appear from the results of this inguiry,
that it does.not; conseguently, a low convergent validity '
coefficient appeérs reasoﬁablg. -

Summary reliability and validity data for the measurement
instruments used in this studf, are shown in Table 10.

Additional instrument information with respect to the
déscriptive statistics associated with the sample, is
presented in Table 11. .

In summary, - Chapter IV has presented the empir;cal
results of this study, together with the procedure'follpwed
‘in fitting a structural eguation moéel'thét proposed a
causal rélqtionship among the constructs of .'gene}al self-
concept', 'academic self-concept’ and éécademic
achievemeni'. Two iﬁstruments of measurement were used to
provide independent. measures of the same construct at two
‘points in time; six separate instruments then, were used as
measures of the independent constructs, on -each occasion.
Supplementary data regarding each .of tﬂ@ instruments of

measurement, were also presented. Discussion of the results

from this investiéa&}on, follow in Chapter V.
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TABLE 10

Summary Reliability and Valldlty Data for Instruments of r

\\\ra{ént

Measurement

Instrﬁment
of -

Convergent
Validity

Variable Measurement

GSC

ASC

AA

GSCC .628
GSCR , .615
ASCC o~ .488

/

ASC3B .791

AAET .838
AAMA h .895

- 178 -

.584

.432

.467
467

Reliability Time 1 Time 2

.604
.604

.448
.448

Discriminant

Valigity

Criterion met
Criterion met

Criterion not met;
correlated higher
with GSCC at time :
only.

Criterion not met;
correlated higher
with AAET and AAMA .
at times 1 and 2.

Criterion met

Criterion not met;

correlated higher
with ASCB at times

*1 and 2.



TABLE 1

1

Summary Descriptive Statistics for the Sample (N=929)

- 179 -

Maximum Number

Indicator Mean Standard Lowest Highest Possible of
Variable Score Deviation Score Score Score items-
Gsce 19.10 .42 1.0  26.0 26.0 26
GSCR 31.07 4.66 ./’“10.0 .40.0 40.0 10
ASCC 4.45 1.8¢ ' 0.0 8.0 8.0 8
ASCB 28.39 5.04 12.0  40.0 40.0 8
AAET 35.25 8.42 13.0 58.0 60.0 120
AAMA 66.35  10.73  31.0  95.0 100.0 NA L\
, - /—) .
Gsce 19.69 4.26 3.0 26.0 26.0 26
GSCR 31.71 5.04  13.0  40.0 40.0 10
M ASCC 4.47 1.78 0.0 8.0 8.0 8
ASC3 28.43 5.26 12.0°  40.0 40.0 8
AAET 36.05  10.69 0.0  60.0 60.0 120"
AAMA 67.21 11.23 26.0  96.0 100.0 NA



Chapter'v

SUMMARY AND CONCLUleNS

-~

The primary fotws of this investigation was directed
i
towards validation  of the self-concept construgt.

- Specifically, the study examined the relatio?fg;g\??mong

e e

'general self—c?ﬁcept', 'academic seif-concepp; and
"academic achievemeﬁt', within a causal framework. = This
causal modeling appfoach to consﬁruct validation employed a
multiple-indiﬁator structural equation model spanning two
time points. Based on theory and empirical resegtch, a
model was proposed 1in which the causally predominant
relationships among the three construeﬁs were hypothesized.
The model was subéequently tested for its overall fit to the
data and the hypotheses tested for statistical significance.
w Although causal direction among the constructs could not
be firmly established, important information regarding their
measurement and strﬁcture, was ascertained. - Supplementary
" data provided Jcritiqally nepded information” concerning the
reliability and validity of all instruments of measuremeﬁi,
used in the study. . | 5'
Summary and diécussion of the findings fro; the research,

are now presented.
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.5.1  SUMMARY AND D}scnssxon/-gg/THE RESULTS'
5.1.1 The Model i

The results presented‘in Chapter IV clearly demonstrated
that before any conclysions could be drawn concerning
attributes of the constructs: ‘'general self-concept’,
'academic self-concept' or 'academic achievement' and/or
their relationshiﬁ with one anotheé, _ the model had to
undergo a series of respecifications and reestihétions, in
srdef to achieve one which exgibited a reasonable £it to the
data. Only with this best-fitting model as the point of
referencé then, was it deemed legitimate to make conclusive
statéments regarding the proposed relationships among the
: constructs." ’ |

Therefore, discussion of the specified self-
concept/academic achlevement model 1in this study, 1s
presented separately for .each of these Phases: 1) . the

fitting procedure and 2) the empirical results.

5.1.1.1 The Fitting Procedure . .

The process involved in advancing £from the initial
. hypothesized modg& to a final best-fitting model based on
theory and statistical estimation, required innumerable
respecifications of parameters, foliowed by reestimations of
" the model. Selecting starting values for the LISREL program
can be a very time-consuming activity; users of the program

are therefore strongly urged'to select values which are

"\
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considered’ most appropriate for the parameters

This 1investigator found -that the start values

involved.

had to be

readjusted\seberal times during the process of fitting the

model. Alteration.6k starting values congruent

with those

— of the previously estimated model, was found to be the most

successful approach to solving this problem.

Another problem encountered in the fitting process, was

the presence of a negative variance in the psi ( ¥ )

a

[
S
»

matrix. Fixing the dffending parameter to 0.0 as suggested

by Wolfle (1981), was not successful in alleviating this

conditien; fixing the parameter to..00l, however,

be a successful solution to the problem.

proved to

It became very evident in the fitting of the specified

model in this study, that a substantial improvement in fit

can be achieved through the allowance of correlation among

uniguenesses associated with the indicator variables. This

finding adds further empirical support to

conclusions from other studies using stnuctural

similar

eguation

modeling in longitudinal studies (Olsson and Bergman, 1977;

Kohn and Schooler, 1978; Wolfle, 1981; Lomax, 1981: Wolfle

and Robertshaw, 1981).

A further substantially better fit of the
realized by allowing for corrélation among
constructs at time 1, and among their residuals,
Correlation émong the residual terms of course,,

that addiﬁﬁbnal information by means of other
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needs to be incorporated intc the model. -Inclusi%p of the
appropriate variables, however, may negaté the need to allow
for correlation among the residual terms.

Finally, -plots‘of differential scores between time 1 and |
time 2, fo} each indicator variable, revealed a large'nﬁmber'
of outlier.values. It is believed that these outliers were
the major_bar}ier to achievement of a better-fitting godei
than that of,Model H. The complexity of problems associated
with measuring the self-conceptl constructs are believed
responsible for the outlier scores.

The writer is cognizant of the £fact that the final best-
AEittihg model may not hold up in fu}ther samples because the
pfocess of fitting a sequénce of models capitalizeés " on

chance relationships in the sample.

5.1.1.2 Empirical Results

a) The Measurement Model

The results of this study have shown that the 5 selected
standardized instruments of measurement §;r£ormed fathér
poorly, in their measurement of>'general self-concept’,
'academic self-concept’ and 'academic acgievement', among
high school students; °~ most of the variance in these
indicator variables, being explained by unigueness, rather
than true écére variance of the latent variables. Of these

5 indicator variables, those measuring 'general self-

concept' (GSCC and GSCR), provided the highest Zdegree of
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true score variance (.546). In contrast to ﬁhe stanaardized
instruments, Mark Average waé found ﬁb function
exceptionally well as .a measure of 'academic achievement'.
These finaings serve. to validate <c¢laims cited earlier in
this document, regarding problems of measurement associated
with ézlf-concept‘research (see eg. Wylie, 1974; Wells and
Marwell, 1976; LaBenne and Greene, '1969). ~ Aside from the

-question of reliability and validity associated with each of

\
the standardized instruments wused, the unigue variances

could have resulted £rom one or“a combination ~of the
following factors:
l. Random measurement E€rror.-e_
2. Systematic wvariation that was unigue to each
instrument.
3. The correlation of error factors associéted with the

administration of the same instrument, on  two

different occasions.

In summary, with respect to the measurement model, it can
be concliuded that although the indicater variables overall,
did a 1less than aﬁequate job of measuring the latent
variables, at least they were able to explain some of the
variance associated with the latent true scores. This fact
is evidence that 1indeed, inherent in these selected
indica;q;x variables, . are underlying £factors capable  of

. measuring 'general self-concept', ‘'academic self-concept’
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and 'academic achievement'. Furt;g;more, the results of
this study have shown that although correlated among

themselves, the constructs of 'general self-concept’,

-
'academic self-concept' and ‘'academic achievement' each

\-'T"— . .
exhibit attributes which are unigue unto themselves, thus

making them differentdable from one another. .

®

b} The Structural Model

Regression Effects

It was noted earlier, th®t causal direction among the
latent constructs could nqt be firmly eE_'_c_g_blished.~ This
resulted from.the fact that 5 of the 9 strhctural parameters
were found to, have beta estimates not significantly
different from Eero;.they were therefore, subsegquently fixed

to 0.0 for the final Model H.
Stability

Analysis of the correlations for each latent variable
with itself over time, reyeéled q}l three, to be very gtable
constructs; ‘'academic achievement', being the most stable,
with an extremely high stability coefficient of .998. These
findings support those of Maruyama and Miller (1979),. but
run counter to the recent similar investigatioﬁ by Shavelson
"and Bolus (in press), who:found 'academic achieéement' to be
less stable than both 'géheral self-concept' and 'academic

self-concept'. However, the results of this study were able
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to support the:finding by Shavelson "and Bolus (in press)
. that .facets of self-concept do not become increasingly
stable in the direction of more specific self-concept (ASC)
to global self-concept (GSC). WhereaslShavelson and Bolus
(in press) found “academic self-concept’' and 'general §elf-
concept’ to Dbe eqﬁaily stable, this Aresearch revealed
'academic self-concept' to be slightly more stable than
'general self-concept’ (.867 and .804, respectively).

With respect to the stability ,of the relationships among
the latent variables, only the relationship between the two
self-concept constructs {GSC with ASC) appea}ed to lack
stability over time} the correlation of both 'general éelf—
concept' and 'acadeﬁic self-concept’ with 'academic

achievement', remaining virtually unchanged over time.

Relationship

As might be expected, - examination of the correlations
among the latent variables within time periods, reveals the
strongest relationship to exist between 'academic self-
concept' and- 'academic achievemeﬁt' (.782). This moderately
high correlation <supports other empirical efforts 1in this
regard (West and Fish, 1973; Kifer, 1975; Calsyn and Kenny,
1977; Almaguer and Daniel, 1981; Shavelson and Bolus, in
press). |

The next strongest relationship, not surprisingly, was

found to exist between 'general self-concept' and 'academic
i
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self-concept’ ~ (.672). - These resulté offer support to
studies by Marx and Winne (1975) and Shavelson and Bolus (in
“press), where a similar relationship between the two
constructs was found. Evidence of a moderate correlation
between 'general self-concept apd 'academic self-co?cept'“
implies ' that students were able to distinguish betwéen
aspects of their seif-concept which relate to academi:\\\
behavior, from those which: relate. to other types of
behaGior, such aé:social and éhysical. From a theoretical
perspective then, there 1is evi@encé to suégest that
'academic self-concept’, .although a facet of overall
'general self-concep;', exhibits particular attributes which
distinguish it from othe} facets of self-concept. Support
is thus provided for the earlier findings by Brookover and
his colleagues (1962, 1964, 1365, 1967) and mor;\recegély;
Shavelson and Bolus (in press), that.'academic self-concept'’
is distinct from 'general self-concept', albeit correlated.
Finally, the relationship between 'general self-concepty
and ‘'academic achievement' was fouﬁd to be fairly low
(.229); this finding paralleling those of O'Malley and
Bachman (1979), Mintz and Muller (1977),- Bridgeman and

Shipman (197 3rd Joiner et al. {(1969).
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Other Important Véff;bles

—

The results of this investigation have revealed that the
specified model may lack sufficient information to
adequately demonstrate the causal effects of 'general self-
conceﬁt', 'acadéﬁic self-congept' and 'academic achievement'
on €ach other, hover timé(f?iAnalysis of the data suggests
that .certain other variables should be ifgcluded in the
model, gither as additional or interveﬁing variables in the
causal link beﬁqeen self-concept and academic achievement.
In their most recent study of self-concept and academic
achievement, .Shavelsoﬁ and Bolus . (in press); although‘
unsuccessful  in  their .attempt to establish causal
predominance among the c;nétructs, also concluded that
future self-concept/academic achievement models should
incorporate other latent variables. The research guestion
now of coufse, focusses on thebselection of variables for
inclusion. Several suggestions have been made in this
regard, . consequent to a diversity .of investigative
approaches in examining the relatioﬁship between self-

concept and academic achievement; these variables are now

presented and discussed. : -
o

»
1. Past Academic Performance

In 2 recent study, O'Malley‘%nd Bachman (1979) were able
to document their earlier £findings (Bachman - and O'Mélley,

1877) that in high school, past academic performance impacts
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very heavily on a student's self-concept. In total accord,’

are the results from studies by Rubin et al. - (1977) and

Kifer (1875). In fact, Kifer (1975) posits that the
félétionship Betwéen_ self-concept and academic achievement
"becomes stronger and more powerful, as the pattern of
success or failure in‘academic-pursuits becomes prolonged.
Given this view then, it follows that relationships between
sélf—éoncept and academic achievement, among secondary

-

school students, should be well-established, based on' a

: . . . o
student's knowledge of his past.academic accomplishments.
. The variable 'past academic performance' then, might well be -

- an important _wvariable to consider in future self-

* A

concept/academic achievement causal models, using a high,

_schoecl population.:

-

Alternatively, investigators might be well-advised to
keep t@is important factor in mind in the structure of their
~rgsearch{desigﬁ.‘- For instance, data collection should be
plannedQ;uch that data obtained on . self-concept variables,

are collected after students have received some feedback

regarding their overall academic achievement; the collection

of both sets of data, however, being obtained within the
same time frame. - Only the Shavelson and Bolus (in press)

study to date, appears to have made a concerted effort to

consider time precedence, with respect to the collection of

\ - .
data for self-concept and academic achievement variables.

»
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2. Academic Ability

Another variablg for possible inclusion in future self-
concept/academic aéhievement models, is that of 'academic
ability'. Indeed, Burns (1979) rationalizes that the

» clarity and degree to which an individual is aware of
aspects of his self-concept, apﬁear related to level of
education and academic ability.

Eméirically, there appears to be sufficient evidence to
conclude the existance of a positive correlat? between
self-concept and academic ability. The findings, however,

Cﬁ\vary in tﬂe‘degree of Eorrelation. Rubin et al. (1977) and
Bachman and O'Malley (1977) found 'academic ability' to be a
strong determinant of _both 'self-concept’' and 'academic
achievement'. Wylie (1979), on the other hand, in her

rareview of the literature, found low correlations between
‘general self-concept' and 'academic ability' to be the most
typical findings; correlations between 'acaden?c self-

congept' and !aS&lity', were slightly'higher.

- . - -

“3. Socio-economic Status (SES) -

Another variable which can possibly impact on measures of
the relationship  between self-concept and | acadenic
achievement, is ‘'socio-economic status'. Sociologiycal
theory suggests that parents from different socio-eéo-omic
classes, hold différent values for themselves and//:heir

children. Factors of socialization therefore, make it

conceivable that children assimilate these wvalues and
-

differentially behave 1in accordance with their value system.
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Therefore, given g%e aséumptiohs of some theorists, that é?
parents 'of the lower SES group are more likely to feel\j>
ﬁ~1nferlor, while those ¢f the mlddle and upper SES groups are
likely to feel superior, it seems reasonable to a:gpme that
parental sés can determine a child's general elf-cogéept.
Empirically, the findfngs are generally c nfuéing. Rubin
et al. (1977), Bachman and O'Malley§(197 and 0'Malley and

Bachman (1979),;.;n their investigations, found SES to have

an influeqsipél‘effect on the relationship between self-
concept‘ and academic achievement. Bachman and O0'Malley

(1877), however, found that SES impacted to a lesser degree’
than either past academic performance or ‘'academic
ability'. Contradictory findings, however, were reported by
Calsyn and Kgnhy (1977) in Eheir study of the relationship
betweeﬁ sglfjgghcept and academic achievement, among

édolescehfs. "~ Their results revealed that in fact, causal
'patterns.did not appear to vary across socio-economic status
levels. Finally, ‘,WYIiel(l979) following an extensive
review of studies concerned with th;\\é\}atlonshlp between
self-concept and SES, drew conclusions w?i;h differed, with
respect to 'general self-concept’ aga 'academic self-
concept'. Although she was able to conclﬁae,a significant
association between 'general self-concept’ and 'SES-, this
conclusion did not hold for "academic self-concept' and
"SES'.  Wylie (1978}, however, suggestsla strong possibility
that tﬁe relationship between 'academicrgéif-concept' and

'SES', may be nonlinear.
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_ 4. Inflyence of Significant‘Oéhers
Shavelson and Bolus (in présé) have suggested that
"influence of peers and/or parents' be considered as
intervening or additional wvariables, in the caﬁsal
relationship between self-concept and academic achievement.
Certainly, it is widely known tﬁat the peer group in North
Ame}ican socie&y, is an.extremely influential, 1if not the
most powerful t;gent, in the socialization of adolescents.
(see eg. McNeil, 1969; Elkin and Handel, 1978). Burns_.
(1979) points out theé)for adolescents, the crucial arena
for deriving a realistic assessment of oneself, is most
cerﬁainlyvvia interacticn with the peer group. Certainly,
" different expectations are held with respect to the
adolescent, by ‘both the peer group and parents. ﬁhile
parenﬁs placé a high premium on behavior and expect
differences in competence among siblings, peers place-their
emphasis on performance. and dem;nd only at least -equal
competence with other members of the peer group.
Consequently, where certain behavior may be unacceptable to
parenﬁs, it might be totally ignored.§; the peef group, 1in
lieu of an 'individua%;s competence in én area highly
regarded by the group. = It would appear .then, that;'peer
influence' at least, might be an important variable in
research concerned with the relationship between self-

concept and academic achievement among secondary schoo%éa

students.
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Empirical research to date, however, has not supported
this wview.} 1In thFir study of the relationship between

'academic self-concept' and ‘'academic achi ment', .Calsyn

and ‘Kenny (I977) found no evidence that 'perceived’
evaluations of peers, \parents, or teachers' were causally
predominant over 'academic self-concept'. Rathet, they

found 'academic achievement' to be causally pr;dominant over
both 'academic self-concept’' and 'perceived evaluations 6f
others’. mWith respect to parental influeﬂﬁe, Kifer (1875)
suggests - th%ti as patterns of past academic performance
'become mor; prolongedé and hence stronger, the parental
variable beéomes weakened. He recognizes parental influence
as an important variabie, only in the early school years.
5.1.1.3 Instfuments of Measurement

In response to pleas by researchers (see eg. Paterson,
1967; Kimball, 1973: Weils and Marwell, 1976; Wylie, 1979)
for critically needed data on f—concépt instrﬁments of
measurement, supplementary analyses of data were performed.
Information specific to each instrument, with fegard to its
stability reliability, convergent and discriminant validity,
is shown in Table 10. All stability coefficients are based
on a 6-month time‘lapse.“.

Summary discussion with respect to each instrument of

measurement, 1S now presented.
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Self-esteem Invéntory—--Geﬁeral Self Subscale (Coopersmith;,
lgél) , 4' —
B The test-retest reliaﬁilit& coefficient of .628.found in
this study, is slightly higher than the one reported by
Drummond et al: (1977) (.558) and Rubin (1978) (0.55) feor
students in the same age range. This current study and the
Drummond et al. (1977) study, were -based on a 6-month time
period; the Rubin (1978) investigation was over a spén of 3
years. These correlations, howgvgr, were all lower than
thoée reported by Coopersmith (1967) for either 5 weeks
(0.88) or 3 years (0.70). |

The convergent validf&y coefficients of .584 and .604 fOF
times 1 and 2 respectively, based on correlation between the
SEI and the Rosenberg (1965) SE Scale, appear to concur with
simi;ar;findings reported by Getsinger et al. (1972}, with
respect to the Self-perception Inventory {Socares and Soares,
1975).  These coefficients, however, wereﬁélightly higher
than thosé.reported by Taylor and Reitz (cited in Crandali,
1973) and Ziller et al. (1969). : |

The fact that the SEI---General Self subscale was able to
meet the criteria of. both convergent -and discriminant
validity, brovides confirmation of simiiar results obtained

by Fullerton (1973).

Self-esteem Scale (Rosenbergq, 1965)

The test-retest coefficient of .615 is lower than the

correlation of 0.85 reported by Silber and Tippett (1965),

- 19¢ -



for college students. However, the fact that the Silber and
Tippet (1965) study only spanned a° 2-week: period, suggests a
spuriously high correlation, due to memory effects.

The convergent validity'coefficients are almost identical

to the one reported by Chandall (1973). for the same two

- instruments {(SEI *and RSE) The correlations areé also

similar to two of the three | values reported by Silber and

Tippet (1965). !
The fact that the Ros ﬁberg (1965) instrument was able to

meet the criterion of /discriminant validity, also supports

the Silber and Tipgett (1965) investigation.

Self-esteem Inventory---School-Academic Subscale

[
{(Coopersmith, 1967)

The test-retest reliability coefficient for this
instrument, is slightly lower than that reported by Drummond
et al. (1977) and Rubin (1978) for students of the same age
group. The results of this study are much lower .than the
test-retest coefficient of 0.88 reported by' Lakey (1977),
over a 6-week period. However, inspection of the items in
this subscale reveals that considerable verbal skill is
required, in order to fully cohprehend'them. House et al.
(1978) have cited this problem with reépect to grade 3
children. ‘They point oug that before making a response, the
child must first read a statement and then keep it in mind
long and well enough, to judge the extent to which it is
"like me" or "unlike me". This factor therefore, makes
credibility of the Lakey (1977) findings, guestionable.
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No specific data with respect to convergent validity is
repqrted for the SEI---School-Academic subscale. Lakey
(1977), however, reports that as a result of multitrait-
multimethod analysis, both the criteria of convergent and
discriminant validity were met.

In this study, howev , the criterion of discriminant'
validity -was _not met); the School-Acadenmic subscale
correlated higher with /the General Self subscale at time 1

only.

- Self-Concept of Ability Scale (Brookover, 1962)

The test-retest coefficient of .791 1is very .similar to
that reported by Brookover et al. {1967) and Paterson
(1967}, for a high school population; _they reported
correlations of 0.71 (mean of correlations for grades 9-12)
“and 0.76 (mean of correlations for males and females),
‘respectively. 7 ’

Convergent:—validity coefficienté of .432 and .429 are
found to be much lower than that reported by Reid {(cited in
Burns, 1979): she found a correlation of 0.70 between SCA
and the Academic Self-image Scale (Barker Lunn, 1970).
However, the fact that SEI---Schooi-Academic subscale
appears to be measuring other phenomena in addition to
academic self-concept, would tend to reduce the convergent
validify coefficient. This féctor similarly, 1is likely
responsibie for failure of the SCA to meet the criterion of
discgiminant validity.

-
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Reading Comprehension: Cooperative English Tests (ETS, 1960)

The test-retest reliability coefficient found in this
study, 1is qlightly lower than the value of 0.92 reported by
Clemans (1972}. .

No data are availagle against which to compare the
results of this study with 'respect to both convergent and

discriminant validity. . , -

Mark Average ) E
| Test-retest reliability for students’ mark averages, was
found to be very high (.895). ]

Convergent validity for Mark A;erage with the ETS (1960)
Reading Compréhension Test, was found to .be moderately low
(.467). This ;EEGTE possibly, 1is consequent to the fact
that although reading combrehension has been postulated as
one of the best pfedictors of academic achievemeht, the ETS
(1960) instrument is not measuring academic achievement, in
the same way that Mark Average is. This same- argument

stands, with respect to failure of Mark Average, to meet the

criterion of discriminant validity.

5.2 CONCLUSIONS .

This study sought to answer the call for a fresh appfggéh\
to validation of the nomological network associated with the
self-concept construct. Specifically, the research

investigated causal relationships .. amon 'general . self-
g g g

concept’, "academic self-concept’ and 'academic

¢
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achievement', via the medium of a multiple-indicator
structural equation model, operating at two points in time.
Although the ‘results of this investigation do not justify
conclusions being drawn regarding causal predominance among
these constructs, the study was nonetheless successful in
its attempt to. provide important theoretical and
methodological contributions to self-concept research and
its appliéation in educational settings.

The question of how self-concépt is viewed theoretically
of course, is the fundamental issue. This theoretical view
frames both the dimensionality of the construct itself and
its relationship with other important variables. Both kinds
of  theoretical relations directly determine the
opératiohalization of self-concept for empirical study and
influence interpretation of observed relationships among the
facets of self-concept (within network® relations) and
between self-concept and other variables (between-network
relations).

The findings of this study were able to clarify many
rheoretical issues ifn need of wvalidation, regarding the
structural embodiment of the self-concept construct within

its nomological network. These conclusions are as follows:

1. ‘'Academic achievement', ‘'academic self-concept' and
'general self-concept’ are all veg%; stable
constructs: - ‘'academic achievement' \being‘the most

. . ~
stable, followed by ‘'academic self-concept’ and

*~
‘general self-concept’, respectively.

14
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2. The correlation betweeh "general self-concept’' and
'academic achievement', together with the correlation
between 'academic self-concept’ and 'écademic

_achievement’, are very ‘stable over time; the
correlation between 'general self-concept’ and
'academic.self“concept' is less stable.

3. The relationship between 'academic self-concept’ and
'academic achievement' is found to be the strongest,
followed by the relationship between '%enefal.self-
concept' and 'academic self-concept’, and 'general
self-concept’ and 'academic \‘s achievement’,
respectively.

f@. 'Academic self-concept', although correlated with
'genergl self-concept’, can be distinguished from
'general self-cohcept'; both 'acédemic self-concept’
and 'general self-concept' are distinct from
'academic achievement'.

5. Other important variables appear to influence the
causal relationship among 'general self-concept’,
'academic self-concept' and 'academic achievement'.

Methodolégically, the fiﬁdingstpf this study were able to

provide some "hands on™ experiential guidance to future
- users of the LISREL IV computer program (Joreskog and
Sorbom, 1978), as applied to longitudinal studies involving

the academic achievement and self-concept constructs.
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Except for recent papers bf Wolfle (1981) and iomax.(lQSl);
the liferature is devoid of éx@licit information in this
regard. .

Additionally, the results demonstrated that the use of
maximally dissimilar instrumentation in the measurement of a
single construct, may reduce the incidence rof correlated}

residual terms associated with the academic achievement and

4

-

self-concept constructs.

Finally, this study was able to provide critically needed
reliability and wvalidity data concerning Eﬁé following
standardiéed instruments of measurement: Self-esteem
Inventory---General Self - and School-Academic subscales
(Coopersmith, 1967), Self-esteem Scale {(Rosenberg, 1965},
Self-concept of Ability Scale (Brookbver, 1962) ahd Reading

Comprehension: Cooperative English Tests (ETS, 19é0).

5.3 RECOMMENDATIONS FCR FU'I:‘URE RESEARCH .

Although the relationship between self-concept ' and
. academic achievement has pigued the interest of self-concepé
theorists and educational researchers since the early
1960's, only recently have investigations .taken on an
explanatory, rather than a ~descriptive empirical approach.
Indeed, use of the LISREL moéél offers.to date, the qost
promising means of untangling the nomological network of the
self-concept construct. By providing a few more pieces to

the self-concept puzzle, it is hoped that this study will
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encourage edicational researchers: interested in self-
concept, to continue the search for not only the missing
pieces, but also, a more precise fit of the existing‘puzzle
elements, by using a structural equaticn modeling approach
to construct validation. ‘_ Suggestions worthy of
consideration for future research, are now presenﬁed.

1. The standardized instruments of méasurement used in
this study, were all self-report inventories. Winne
and Marx (1981), together with Shavelson and Bolus

{n press), have pointed out the methodological and
(jzzatistical problems associated with using multiple
\Eﬁgsupes of the same type, .in a single empirical

study. A future study might consider using different
types of instruments.in measuring the same construct.

2. The current findings, inasmuch as they ~ support
certain past empirical data - concerning the
relationship between academic_ achievement and facets
of self-concept with respect to high school students,
suggest that researchers. might be well.advised -to
incorporate other ~ background .and/or intervening
variables, into their strﬁctural equation models.
Possible wvariables for - consideration are: past
academic performance, academic ability, socio=
economic status and influence of peers.

3. Multidimensionality of the selfjcgncept construct has

been postulated and strongly supported by Shavelson

<*
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and his colleaques (1976, 1977); academic, social and
physical dimensions have been propoéed. Although
most empirical studies to—date, have 1involved only’
the academic component of self-concept, Marx. and - -

Winne, together with tBeir colleagues (1977, 19Y%8,

1980, 1981) have recently been reporting very
interesting - findings from their examinations of the
social and physical facets. Research involving the

~social* and physical components of 'self-concept{

how r, is sJill in the infancy stage. Replication

of the re

t study, incorporatin&?either or both

ical facets of #fhe self-concept

.

the social an

-

construct, might be considered.
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Appendix A

A. LISREL NO-X OPTION MODEL-OF THE RELATIONSHIP BETWEEN
SELF-CONCEPT AND ACADEMIC ACHEIEVEMENT
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