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There is surprisingly little sound research on the causal ordering of academic self-concept and
academic achievement in longitudinal panel studies, despite its theoretical and practical signifi-
cance. Data collected in Grades 10, 11, 12, and one year after graduation from high school that
were used in this study come from the large (N = 1,456 students), nationally representative
Youth in Transition study. It was found that reported grade averages in Grades 11 and 12 were
significantly affected by academic self~concept measured the previous year, whereas prior reported
grades had no effect on subsequent measures of academic seif-concept. The results provide one
of the few defensible demonstrations of prior academic self-concept influencing subsequent
academic achievement, and the study appears to be methodologically stronger than previous

research.

A positive self-concept is valued as a desirable outcome in
many educational settings and is frequently posited as a
mediating variable that facilitates the attainment of ather
desired outcomes such as academic achievement. A growing
body of literature (¢.g., Byrne, 1984; Hansford & Hattie, 1982;
Marsh, 1986, 1987; Marsh, Byrne, & Shavelson, 1988; Shav-
elson & Bolus, 1982) indicates that academic self-concept is
clearly differentiable from general self-concept and that aca-
demic self-concept is more highly correlated with academic
achievement and other academic behaviors than is general
self-concept. Marsh, Byrne, and Shavelson, for example,
found that none of the general self-concept scales from three
different instruments were significantly correlated with school
grades in English, mathematics, or all school subjects, whereas
academic self-concept scales were substantially correlated with
achievement. This pattern of relations supports the construct
validity of academic self-concept responses and the need for
educational researchers to consider academic self-concept in-
stead of relying on general self-concept scales.

Wrylie (1978) suggested that students’ perceptions of their
academic ability are based largely on school performance, so
that standardized ability test scores should add little to the
prediction of self-concept beyond the contribution of school
performance measures. Literature reviews (e.g., Hansford &
Hattie, 1982; Wylie, 1979) have found schoo! performance
indicators to be more highly correlated with self-concept than
are 1Q or general academic achievement. However, I noted
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in Marsh (1987) (aiso see Davis, 1966), that school perform-
ance measures typically are normalized relative to other stu-
dents within the school, whereas standardized tests are nor-
malized in relation to a broader population. I suggested that
high schoel students may use both frames of reference in
forming their academic self-concepts. 1 also argued that
school-based performance is more likely to be affected by
effort and motivational influences than are standardized test
scores, 5o that prior academic self-concept is more likely to
affect subsequent school performance than to affect standard-
ized test scores. For these reasons, I indicated the need to
consider separately the effects of standardized tests scores and
school performance in evaluating relations between academic
self-concept and achievement.

Causal Ordering of Academic Self-Concept and
Academic Achievement

Perhaps the most vexing theoretical question in academic
self-concept research involves determining the causal ordering
of academic self-concept and academic achievement. This
question is of practical importance because many self-concept
enhancement programs are based on the assumption that an
improvement in self-concept will lead to gains in academic
achievement.

Byrne {1984) noted that much of the interest in the relation
between self-concept and achievement stems from the belief
that academic self-concept has motivational properties such
that changes in academic self-concept will lead to changes in
subsequent academic achievement. Calsyn and Kenny (1977)
contrasted self~enhancement and skill development models
of the relation between sclf-concept and achievement. Ac-
cording to the self-enhancement model, self-concept is a
primary determinant of academic achievement. Support for
this model would provide strong justification for the self-
concept enhancement interventions that are explicit or im-
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"plicit in many educational programs. In contrast, the skill

development model posits that academic self-concept is pri-
marily a consequence of academic achievement. According
to this model, the best way to enhance academic self-concept
is to develop stronger academic skills. Calsyn and Kenny
(1977) argued that comparisons of the self~¢enhancement and
skill development models have been severely hindered by
conceptual and methodological limitations. Because self-con-
cept and academic achievement are not readily amenable to
experimental manipulations (but see Brookover & Erikson,
1975; Byrne, 1984; Marsh & Richards, 1988; Scheirer &
Kraut, 1979), most research has relied on longitudinal data
in which both self-concept and achievement are measured on
at least two occasions (i.c., a two-wave, two-variable design).

Cross-Lagged Correlation

Calsyn and Kenny (1977) proposed the method of cross-
lagged panel correlation to establish which of the two vari-
ables, academic self-concept or achievement, was cansally
predominant. They found a reasonably consistent predomi-
nance of academic achievement over academic self-concept
in a variety of comparisons, thus supporting the skill-enhance-
ment model. Although their analytic technique represented
an improvement over most previous research, it suffered from
serious conceptual and methodological limitations. Concep-
tually, the question posed in cross-lagged correlation studies
may be inappropriate for examining relations between seli-
concept and achievement. Theory (¢.g., Marsh, Byrne &
Shavelson, 1988; Shavelson, Hubner, & Stanton, 1976) and
common sense dictate that academic self-concept must be
determined at least in part by prior academic achievement.
The critical issue is whether the relation is reciprocal such
that prior academic self-concept also has a causal influence
on subsequent academic achievement. In cross-lagged corre-
lation, however, neither the causal predominance of one
variable over the other nor the lack of any causal predomi-
nance can be used to test whether a reciprocal relation exists.
Hence, cross-lagged correlation does not adequately test the
nature of the relation between academic self-concept and
achievement.

In a methodological critique of cross-lagged correlation that
focused on the Calsyn and Kenny (1977) study, Rogosa (1979,
1980) demonstrated that the comparison of cross-lagged cor-
relations was not a sound basis of causal inference. Further-
more, the problems of interpretation were exacerbated rather
than facilitated by the use of multiple indicators of each
construct and multiwave data based on three or more waves
of data. Rogosa (1980) concluded that “no justification was
found for the use of CLC [cross-lagged correlation]” (p. 257)
and that “cross-lagged correlation is not a useful procedure
for the analysis of longitudinal panel data™ (p. 245). Rogosa
(1979) also discussed the limitations in the traditional use of
path analysis that is based on multiple regression for longitu-
dinal data. The most important problems are due to fallible
measurement and the implicit assumption in multiple regres-
sion that all variables are measured without error. As in cross-
lagged correlation, the inclusion of multiwave data and mul-
tiple indicators of each latent construct is likely 1o exacerbate
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limitations in the traditional path analysis approach. In con-
trast to cross-lagged correlation and traditional multiple
regression, structural equation models (SEMs) have distinct
advantages for the analysis of multiwave longitudinal data.
The application of this technique is facilitated by the inclusion
of multiple indicators of each latent construct and by multi-
wave data. Nevertheless, Rogosa (1979) cautioned that “causal
attribution is not an automatic process; useful causal conclu-
sions are the product of careful thought, high-quality data,
and sound data analysis™ (p. 301).

Methodologically More Adequate Studies:
Minimum Design and Analytic Requirements

In her classic review of the academic self-concept research,
Byrne (1984) examined studies purporting to test causal pre-
dominance between self-concept and academic achievement.
Such studies, she noted, must satisfy three prerequisites: (a) A
statistical relationship must be established, (b) a clearly estab-
lished time precedénce must be established in longitudinal
studies, and (c) a causal model must be tested. At the time of
her review, Bymne found only two studies satisfying her pre-
requisites: SEM studies by her {subsequently published as
Byrne, 1986) and by Shavelson and Bolus (1982). She claimed
that no conclusions about the causal ordering of self-concept
and achievement were warranted from existing research.

I found six studies that tested causal models of the relation
between self-concept and academic achievement using longi-
tudinat panel data. Three are less relevant either because they
did not consider both seif-concept and school grades in more
than one wave (Felson, 1984; Maruyama, Rubin, & Kings-
bury, 1981) or because they used traditional path analysis
instead of SEMs (Marsh, 1987). In the three more relevant
studies (Byrne, 1986; Newman, 1984; Shavelson & Bolus,
1982), both academic self-concept and academic achievement
were measured on at least two occastons and SEMs were used
to test the causal models.

Byrne (1986) found no effect of prior achievement on
subsequent self-concept or of prior self-concept on subsequent
achievement. Both academic achievement and academic self-
concept were inferred from multiple indicators, and the sam-
ple size was large. However, she considered data from only
two occasions, collected in the same academic year. Byrne
questioned the appropriateness of combining school grades
and academic achievement into a single construct. One of the
twa indicators of academic self-concept was a subscale of the
Coopersmith instrument (see Marsh & Richards, 1988) that
was apparently weak. Furthermore, her models contained a
Heywood case (a negative residual variance term), and this
problem may reflect a misspecified model.

Shavelson and Bolus (1982) found that prior academic self-
concept affected subsequent performance, whereas the effects
of prier achievement on subsequent academic self-concept
were not statistically significant. These results suggest the
predominance of academic self<concept over academic
achievement. Shavelson and Bolus, however, cautioned that
the size and nature of their study (99 7th-grade students from
a single school and an interval from Time | to Time 2
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spanning only 4 months) dictated caution in generalizing
from ihe results. Academic self-concept was inferred from
multiple indicators, but academic achievement was based on
a single indicator. Although Shavelson and Bolus did not
explore this potential limitation, its implications may not be
too serious because school grades are likely to be reasonably
reliable.

Newman (1984) considered math achievement tests and
math self-concept collected in Grades 2, 3, and 10. For the
interval from Grade 2 to Grade 5 and from Grade 5 to Grade
10, prior achievement had a significant effect on subsequent
math self-concept, but prior math self-concept had no effect
on subsequent math achievement. The sample size was du-
biously small by SEM standards (Ns were B4 to 143 for
different correlations when pairwise deletion was used to
construct the correlation matrix, and N = 735 when casewise
deletion for missing data was used). The most serious prob-
lem, however, was that academic self-concept was inferred on
the basis of responses to a single self-response item. Newman
examined this problem with a sensitivity analysis: The un-
testable reliability of each single-item self-concept factor was
fixed at different plausible values, and other parameters were
estimated for the various reliability values. The sensitivity
analysis was an important addition that “made the best of a
bad situation” (Newman, 1984, p. 868). The problem with
the sensitivity analysis was that the analysis was conducted
on a reduced model, in which all paths leading from prior
self-concept to subsequent achievement had already been
eliminated, and thus the sensitivity analysis provided no tests
of the conclusion that self-concept does not affect subsequent
behavior. In a reanalysis of the Newman data, I (Marsh, 1988)
conducted a sensitivity analysis, using the same range of
values for the reliability of the single-item self-concept factors
that were considered by Newman, for the full model in which
paths leading from self-concept to achievement were retained.
Depending on the a priori reliabilities, self-concept sometimes
affected subsequent achievement, whereas achievement some-
times had no effect on subsequent self-concept. On the basis
of this sensitivity analysis, I argued that the data were not
strong enough to justify either the conclusion that prior seif-
concept affects subsequent self-concept or Newman'’s conclu-
sion that prior self-concept has no effect on subsequent
achievement.

Despite apparent methodological limitations in these three
studies, it is interesting to note how the findings vary depend-
ing on how academic achievement was inferred. Shavelson
and Bolus (1982) inferred academic achievement from school
grades and found the causal predominance of academic self-
concept over school grades. Newman (1984} inferred aca-
demic achievement from standardized test scores and argued
for the predominance of academic achievement over aca-
demic self-concept. Byrne (1986) inferred academic achieve-
ment from a combined construct based on both school grades
and standardized test scores and found no support for the
causal predominance of either construct. Although inferpre-
tations should be made cautiously, this pattern is consistent
with Marsh’s (1987) suggestion that prior academic self-con-
cept is more likely to affect subsequent achievement if
achievement is inferred from school grades that are responsive
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to motivational influences rather than from standardized test
scores.

In summary, it may be useful to provide an overview of
important design features in this area of research. Ideally,
studies will achieve the following: (a) measure academic self-
concept and academic achievement (school performance,
standardized test scores, or preferably both) at least twice (i.2.,
a two-wave study) and preferably more frequently; (b) infer
all latent constructs on the basis of multiple indicators; (c)
consider a sufficiently large and diverse sample to justify the
use of SEMs and the generality of the findings; and (d) fit the
data to a variety of SEMs that incorporate measurement error
and test for likely residual covariation among measured vari-
ables. If both test scores and school grades are collected in the
same study, then they should be considered as separate con-
structs unless there is empirical support for combining them
to form a single construct. If any of the latent constructs are
measured with a single measured variable, an a priori estimate
of reliability should be used and the sensitivity analysis should
be conducted on the full model to determine the generality of
the conclusions. On the basis of these criteria, none of the
previous studies reviewed here is fully adequate. The purpose
of the present investigation is to further examine the causal
ordering of academic self-concept and academic achievement
on the basis of a study that is apparently methodologically
stronger than any previous study considered here.

Method

Sample and Procedure

Data came from the large, nationally representative Youth in
Transition study of all 10th grade boys in public high schools in 1966
{Bachman, 1970; Bachman & O’Malley, 1977, 1986; also see Marsh,
1987). A two-stage sampling scheme was used in which a random
sample of 87 public high schools was selected, and then approximately
25 students were randomly selected from each school. Data in the
present investigation came from the commercially available longitu-
dinal data file that comprises information from Wave | (early 10th
grade; N = 2,213), Wave 2 (late 11th grade; ¥ = 1,886), Wave 3 (late
12th grade; N = 1,799), and Wave 4 (one vear after normal high
school graduation; & = 1,620). For present purposes, data were
considered from the 1,436 students who had complete data for
the measures considered in the present investigation at Times |1, 2,
and 3.

As a result of the two-stage cluster sampling scheme used in original
data collection, standard errors based on the assumption of simple
random sampling are biased. To compensate for this bias, Bachman
and O'Malley (1986) suggested that an N of 1,000 be used for purposes
of testing statistical significance in an analysis of 1,487 of the 2,113
students in the original sample. Because the sample size considered
here is similar, an N of 1,000 was also used for testing statistical
significance in the present investigation. It should be emphasized that
this decision in no way affects actual parameter estimates.

Variables and Their Measurement

All variables considered here are from the commercially available
longitudinal data file from the Youth in Transition study (Bachman,
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1975). Relations among the variables considered here are presented
in Table | and are the basis of subsequent analyses. Three latent
constructs were inferred from these variables.

Academic ability was measured only at Time 1. It was inferred
from scores on four standardized tests: IQ (Ammons & Ammons,
1962), vocabulary (U.S. Department of Labor, 1962), reading com-
prehension (Gates, 1958), and mathematical reasoning {Guide to the
Use of the General Aptitude Test, 1962). For the 1,487 students
considered here, there were no missing values for any of these
variables. ANl scores are standardized (M = 0, SD = 1) for present
purposes.

Reported average grades were measured at Times 1, 2, and 3. At
Times 1 and 2, this variable was inferred on the basis of a single self-
report item, collected as part of an individually administered personal
interview conducted by a trained interviewer. At Time 3 this variable
was based on a sinple self-report item collected as part of a self-
administered questionnaire, At Times | and 2, students were asked
“What is the average grade you got in your classes last year?” At
Time 3 students were asked “What is the average grade you have
been getting in your classes this vear?” Reported average grades were
recorded into one of 13 categories: A+, A, A—, B+, B, B—, C+, C,
C—, D+, D, D—, and F (or E). For the 1,487 students considered
here, there were no missing values for anv of these variables. For
present purposes, reported grade averages at Time 1 were standardized
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(M =0, SD = 1), and grades at Times 2 and 3 were standardized in
relation to the mean and standard deviation of Time 1 grades.

Academic self-concept was measured at Times 1, 2, and 4. It was
inferred from responses to three self-rating items: school ability (how
does respendent rate in school ability compared to others?) Times 1
and 2; intelligence (how intelligent does respondent feel he is?), Times
1, 2, and 4; and reading (how good a reader is the respondent?),
Times 1, 2, and 4. Students responded along a 6-point response scale
that varied from far befow average (1) to far above average (6). For
the 1,487 students considered here, there were no missing values for
any of the measures collected at Time 1 or Time 2. At Time 4 there
were 1,329 and 1,290 responses to ratings of intelligence and reading.
For purposes of these Time 4 variables only, correlations were com-
puted using pairwise deletion for missing data.

Tests of Initial a Priori Model

The initial a priori model (see Figure 1) was based in large part on
the termporal ordering of the data collection, in that Time | variables
preceded Time 2 variables, Time 2 variables preceded Time 3 vari-
ables, and the Time 3 variable preceded the Time 4 variable. At Time
| there were three constructs: academic ability, reported average
grade, and academic self-concept. Academic ability was posited to

Table 1
Correlations, Means, and Standard Deviations for Variables in This Study

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ability at Time 1

L. 1Q-1 —

2. vocB-1 643 —_

3. MATH-! 409 586 —

4, ENGL-1 620 667 539 —
Grades at Time |

5. GRADE-! 360 456 472 401 —
Self-concept at Time 1|

6. SCHABL-1  .346 396 334 321 447 —

7. SRINTL-1 347 404 347 295 478 554 —

8. SREAD-I 363 406 233 313 278 337 433 —
Grades at Time 2

9. GRADE-2 301 416 418 355 659 440 443 244 —
Self-concept at Time 2

10. sCHaBL-2 367 402 342 319 416 502  4B8 304 471 —

11. SRINTL-2 376 449 382 334 455 475 555 372 475 600 —_

12. SREAD-2 379 453 287 336 315 332 395 660 279 386 485 2 —
Grades at Time 3

13. GRADE-3 301 395 382 337 579 367 379 225 640 407 447 261 —_
Self-concept at Time 4

14, SRINTL-4 301 338 298 251 328 349 468 325 358 441 535 367 351 —

15. SREAD~ 328 366 191 298 214 227 309 569 198 294 346 634 195 428 —
M 0.00 000 000 000 000 431 433 315 070 440 436 411 =013 429 399
SD 100 100 100 100 100 08 079 1.06 1.01 081 083 1.06 1.02 0.74 098
Note. 10 = Quick Test intelligence test score; voca = Vocabulary test score; MATH = arithmetic reasoning test score; ENGL = reading

comprehension test score; GRADE = reported grade average; SCHABL = self-rating of school ability; SRINTL = self-rating of intelligence; SREAD =
self-rating of reading skills. The number following each variabie name refers 1o the time of data collection: 1 = 10th grade; 2 = 11th grade; 3 =
12th grade; 4 = one year after graduation from high school.
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Figure . Standardized effects of prior ability, reported grade averages, and academic self-concept on
subsequent grades and academic self-concept for Model 3. (SELF = Self-concept. The 15 boxes represent
the 15 measured variables shown in Table i. The ovals represent latent constructs inferred from the
measured variables. The numbers following each latent construct represent the data wave in which it
was coliected: T1 = 10th grade, T2 = 11th grade, T3 = 12th grade, and T4 = one year after graduation.
The straight, bold lines connecting the different latent constructs represent path coefficients: the direct
effects of each construct on all subsequent constructs. Nonsignificant path coefficients are excluded for
purposes of clarity, but they are presented in Table 3 under Model 3. The curved lines represent

This document is copyrighted by the American Psychological Association or one of its a
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

correlated residuals between measured variables.)

precede grades. Because students were asked to report their grades
from the previous year, [ posited that school grades preceded aca-
demic self-concept. Similarly, at Time 2 reported average grades were
posited to precede academic self-concept. At Time 3 and at Time 4,
only one construct was considered, so there was no need to posit a
causal ordering within each wave. One should note, however, that
the ordering of variables withip a given wave has no influence on the
overall goodness of fit of the model and almost no influence on the
path ceefficients relating variables from different waves. In this a
priort madel, correlated residuals reiating the uniquenesses of the
same indicator of academic self-concept administered at different
points in time were also posited as shown in Figure 1. Such correlated
residuals are usually found in longitudinal panel studies, and their
exastence is likely to inflate estmates of the stability of the underlying
construct. These observations were substantiated by fitting a series of
alternative models.

In preliminary analyses, three models were evaluated in terms of
their ability to fit the data. Each of the three models was reasonable

in that the iterative procedure converged to a proper soclution; each
of the constructs inferred from multiple indicators was well-defined;
and the overall goodness-of-fit indices, particularly given the large
sample sizes, was moderate to good (for a discussion of evaluating
goodness of fit, see Bentler & Bonett, 1980; Marsh, Balla, & Mc-
Denald, 1988). Model 1 (Table 2) did not include the correlated
residuals that were hypothesized a priori. The fit of Model 1 is much
poorer than the other two models, thus supporting the inclusion of
the correlated residuals. Model 2 is the a prori model originaily
hypothesized and it fits the data very well. Inspection of the modifi-
cation indices provided by LISREL, however, suggested that one addi-
tional correlated residual was required between two of the multiple
indicators of academic ability (Modetl 3 in Table 2; also see Fipure 1).
The inclusion of this additional parameter made a small but statisti-
cally significant improvement in the goodness of fit. Model 3 provides
an excellent fit and is the basis of subseguent analyses.

In SEMs latent constructs are automatically corrected for estimates
of unreliahility that are based on the design of the model, so long as
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Table 2
Goodness-of- Fit Indices for Alternative Models
Model x* df TLI BBI Model description

1 951 72 83 .87
2 246 65 96 97

No correlated uniquenesses

Model | with 7 a priori
correlated uniquenesses

Model 2 with § a posteriori
correlated uniqueness*

Nore. TLI = Tucker-Lewis Index; BBI = Bentler-Bonett Index. The
goodness-of-fit indices are an index of the covariance among meas-
ured variables that is explained by the model; values greater than .90
are typically interpreted to indicate an adequate fit.

* See Figure 1 for illustration of Model 3.

3 198 64 97 97

there are multiple indicators of each construct. Whereas academic
ability and academic self-concept were inferred from multiple indi-
cators, reported average grades were based on only a single indicator.
As noted in reviews of previous research, much of the value of the
SEM approach is undermined when a construct is inferred on the
basis of a single indicator. For present purposes, initial analyses were
conducted in which I assumed that the reliability of this construct
was .90 and that relations among the different grade estimates did
not involve any correlated residuals. In subsequent sensitivity anal-
yses, however, the implications of these a priori assumptions are
explored further.

Results

Causal Path Model

Standardized parameter estimates for the final model are
presented in Figure 1.' All nonsignificant path coefficients are
excluded for purposes of clarity but are presented in Table 3.
Of particular importance are the effects of latent constructs
in one wave on latent constructs in subsequent waves. At
Time 2 academic self-concept was influenced by academic
ability and Time 1 academic self-concept but not by Time 1
reported average grades. At Time 2 reported grades were
influenced by both Time 1 academic self-concept and Time
| reported grades. Similarly, reported grades at Time 3 were
significantly influenced by both Time 2 academic self-concept
and Time 2 grades. Academic self-concept at Time 4 was
significantly influenced by academic self-concept at Time 2
(there was no Time 3 academic self-concept measure) but not
by Time 3 reported grades. Particularly because the results
were replicated across two different intervals, the findings
provide strong support for the effect of prior self-concept on
subsequent reported grades. It is also interesting to note that
in neither of the intervals did prior grades have a statistically
significant direct effect on subsequent academic self-concept.
In the language of earlier research, the effects of academic
self-concept were “causally predominant™ over those of re-
ported grades, and these results provide strong support for the
self-concept enhancement model of the relation between self-
concept and achievement.

The correlation between any two constructs (see Table 3)
can be divided into total effects (sometimes referred to as total
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causal effects) and noncausal relations. Noncausal relations
are the components of the correlation that can be explained
in terms of other variables that occur prior to or at the same
point as the variable being considered. The total effects can
be further divided into the direct effects shown in Figure 1
and indirect effects; direct effects are the unique influences of
each construct, after controlling for all the other constructs,
and the indirect effects are the effects of each influence that
are mediated through intervening variables. Particularly for
variables early in the causal chain, the total effects can be
substantial, even when the direct effects are small or nonsig-
nificant, In this study, for example, the total effects of each
Time 1 and Time 2 consiruct on all subsequent constructs
were large and statistically significant (sce Model 3 in Table
2).

As noted previously, the path coefficients—the direct ef-
fects—relating constructs from different waves in Figure 1
varied little with the causal ordering of variables within each
data wave. Model 3a (see Tables 2 and 3) differs from Model
3 only in that no causal ordering of constructs within each
data wave is posited; constructs within the same wave are
posited as merely being correlated. Because Model 3a is only
a reparameterization of Model 3, the number of estimated
parameters and goodness of fit are the same. Direct effects
among variables within the same data wave were all zero, but
the direct effects of variables among constructs from different
data waves were nearly the same as in Model 3. However,
because correlations among variables within the same data
wave are assumed to represent noncausal relations, the total
effects of each construct tended to be substantially smaller in
Model 3a than in Model 3. Whereas Model 3 can be justified
on the basis of theory, Model 3a corresponds more closely to
models typically used to analyze longitudinal panel studies
(e.g., Rogosa, 1979) and may be more parsimonious in terms
of the number of a priori assumptions. For this reason, the
primary conclusions of this study are based on the direct
effects relating variables from different waves in which there
are almost no differences between the two models.

Sensitivity Analysis

The major apparent weakness of this investigation is that
reported grades are inferred on the basis of a single indicator,
thus undermining many of the advantages of the SEM ap-
proach that exist when there are multiple indicators of each
construct. Two important limitations in analyses based on

! Whereas all models described here were originally tested in the
covariance metric (see Table 1), the standardized parameter estimates
presented in Figure | and Tables 2-4 were obtained in subsequent
analysis of the correlation matrix to facilitate interpretations of the
parameter estimates. It is important to emphasize, however, that chi-
square values, goodness-of-fit indices considered here, and the t-test
values associated with each estimated parameter were the same in
analyses of the correlation and covariance matrices (see Joreskog &
Sorbom, 1988, p. 49).
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%8 ! g % g g plausible values and determining how critical parameter esti-
2ala| g2 ge fé g ﬁ mates varied according to the posited reliability estimate. In
£ g o ligg g Marsh (1988) I further refined the approach by showing that
C’-E: - g4 & no parameters should be excluded from the model before
ol =5 38 g. 22 g conducting this analysis because previously nonsignificant
2°5% parameter estimates may become significant when reliability
(v me mo|Bge® estimates for the single-indicator constructs are varied. For
2 8 =2 -—wlg = § E purposes of this investigation, the results based on the a priori
g = ce o % % 2 3 reliabilit.y estimate of .90 usefi iI'l_earlier analyses were com-
323 8% 23|8%.: pared with those based on reliability of 1.0, .95, .85, and .80.
o o % t.‘f % The second limitation of analyses based on single-indicator
é Elal wo oo § 2% ;)‘ constructs is the foflowing. In longitudinal panel studies,
3 R e~ =R § ?&':’ correlations between the same construct measured on two
g ® ol '§ o different occasions are typically inflated by correlated unique-
8 88 993 i mg nesses in the multiple indicators used to infer each construct.
5 §'§ 5 Thus it is not unusual to find test-retest correlations that
Il 88 &3|zet. exceed the reliability estimates on each occasion so that the
« # rrlEg ';‘E, 8 typical correction for unreliability would result in a test-retest
3 - E,E g"é correlation greater than 1.0. So long as there are parallel
§ |G| §% [/ LEEP multiple indicators, the existence of correlated residuals is
N %0 5 Eg 2 testable and controllable in SEMs, provided constructs are
% 8= 8 8% 83 3 § Eg not inferred from a single indicator. To examine this possi-
g g gl | E = §3‘ -2 bility, the sensitivity analysis was extended to include the
] a B2 g likety possibility of correlated residuals. For purposes of this
S G w8 BR|§3 8 ‘é investigation, residual covariances relating reported grades at
L s ?; E £ Time 1, Time 2, and Time 3 were set at 0%, 12.5%, 25%,
R ol g9 =g|Efa;g and 50% of the corresponding residual variances.?
S % ' et The results of the sensitivity analysi ted in Tabl
3 SYE £ results of the sensitivity analysis are presented in Table
3 S G E % 4. I‘n gener.al, pflrameter e_sumates _vaned s_ystemgtxcally and
= 2 =20 == g EC 3 logically with different residual variances (i.e., uniqueness or
5 E8=% unreliability) and with residual covariances assigned to the
3 5] 8% 8= = '2 ] g ¢ single indicators of reported grades at Times 1, 2, and 3. Not
& £ g E§ 3 surprisingly, the effect of prior grades on subsequent grades
2 gl so ==(35ks 2 varied inversely with the assumed reliability and the sizes of
< Z|= : £ g 25 g2 correlated residuals. For present purposes the most important
3 2 I I P g: 8 £38 parameter estimates in the sensitivity analysis are those lead-
qu O =n S2|% v S EE ing from prior self-concept to subsequent reported grade
3 E g 5 g § § averages and from prior grades to subsequent self-concept.
E gj 2o 2R jé g g };’ g -g With regard to the effect of prior self-concept on subsequent
= co8 g%
5 5 5n sslzgif ig
u HaH - I _
2 §' % g' S g E 2 Technically, a priori estimates of reliability were varied by setting
_Q‘ 'E 2 § £z g &> the uniqueness (in the diagonal of the Theta Delta LISREL design
g E e J 8 2 E 2§ matrix, Joreskog & Sorbom, 1988) at x% of the variance in the
g LR E g g3 measured variable in which x is | — the a priori reliability estimate.
< «. |mEZE S The correlated residual was then fixed at 0%, 12.5%, 25%, or 50% of
. ¥ 3 ™ g | o g | & & % § =8 8 the square root of the product of the uniqueness terms. For variables
L © = ﬁ A2 "é Bl . § g5= 88 standardized to have variances of 1.0, residual variences were fixed
< '§ = = 2SoEV g8 at 0, .05, .10, .15, and .20, and the corresponding correlated residuals
o EEERATC were fixed at 0%, 12.5%, 25%, or 50% of these values.
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reported grades, the parameter estimates varied inversely with
the assumed reliability of reported grades and directly with
the size of the correlated residuals. All values for both inter-
vals, however, were statistically significant for all the values
presented in Table 4. The values presented in Figure | appear
to be reasonably conservative in that they are among the
lower of the values in Table 3. Because it is likely that at least
some residual covariances exist between single indicators of
reported grades on different occasions, the effect of prior
academic self-concept on subsequent academic achievement
is likely to be stronger than reported in Figure 1. With regard
to the effect of prior reported grades on subsequent self-
concept, all parameter estimates were negative but did not
differ significantly from zero for any of the values considered
in Table 4. The parameter estimates became more negative
as unreliability increased and less negative as the size of
correlated residuals increased. It is also important to note that
the effect of carrelated residuals is magnified by the unrelia-
bility in the single indicator. This, of course, reflects the way
in which the sizes of correlated residuals were constructed.
Nevertheless, correlated residuals must necessarily approach
zero as the reliability approaches 1. These results, consistent
with common sense, indicate that problems associated with
the use of single-indicator constructs are likely to be particu-
larly serious when the reliability of these single-item indicators
is low.

Whereas the focus of the sensitivity analysis has been on
parameter estimates of particular interest in this investigation,
it is important to note that the statistical significance or
nonsignificance was not dependent on the particular values
of residual variances and covariances for any of the parame-
ters summarized in Table 3. In summary, the results of the
sensitivity analysis indicate that the findings of this study are
apparently robust in relation to limitations associated with
inferring reported grades from a single indicator.

Summary and Implications

The causal ordering of academic self-concept and academic
achievement is a particularly important issue for the study of
self-concept in educational settings. The self-enhancement
model, which is based on the assumption that prior academic
self-concept affects subsequent academic achievement, is used
implicitly to justify many educational programs designed to
enhance self-concept. In contrast, the skill development
model is based on the assumption that academic self-concept
merely reflects academic skills so that the best way to enhance
academic self-concept is to improve academic skills. In reality,
both of these extreme positions are probably too simplistic in
that relations between academic self-concept and academic
achievement are likely to be reciprocal. Theory and common
sense dictate that prior academic accomplishments must, at
least in part, determine academic self-concept, though a grow-
ing body of research (e.g., Marsh, 1986; Marsh, Bymne, &
Shavelson, 1988) demonstrates that other factors are impor-
tant. Hence, it is important to determine the effect of prior
academic self-concept on subsequent academic achievernent
even if prior academic achievement also affects subsequent
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academic self-concept. Given the important theoretical and
practical implications of this issue, there is surprisingly little
sound research. Furthermore, when evaluated in relation to
desirable criteria, none of the previous studies considered here
was fully adequate. Thus, the present investigation is impor-
tant for at least two reasons. First, it is one of the few studies—
along with, perhaps, Shavelson and Bolus’s (1982) study—to
provide defensible evidence for the effect of prior academic
self-concept on subsequent academic achievement. Second, it
is apparently methodologically stronger than previous re-
search.

Despite the apparent strengths of this investigation, it is
important to recognize its limitations. First, even if all the
desirable characteristics of an ideal longitudinal panel study
were present, causal inferences that are based on correlational
data must be viewed cautiously (Freedman, 1987; Rogosa,
1987). Second, the fact that academic achievement in the
present investigation was not inferred from multiple indica-
tors undermined many of the advantages of the SEM ap-
proach. Even though the sensitivity analysis indicated that
the conclusions were apparently robust in relation to this
limitation, a better solution would have been to have multiple
indicators of this construct. Third, the major criterion variable
in this investigation, reporied grade averages, was based on
self-report data. Unlike most studies, however, Time 1 and
Time 2 measures of reported grades were collected as part of
a personal interview administered individually to each re-
spondent by a trained interviewer, though the Time 3 measure
was based on a traditional, self-administered questionnaire,
Furthermore, to the extent that there were se-response biases
in the reported grades, this effect would probably work against
the finding that prior self-concept significantly affected sub-
sequent achievement. Because the response biases would
probabiy inflate the size of correlations between seif-reported
grades on the two occasions, the amount of unexplained
variance that could be explained by academic self-cancept
would be reduced. Nevertheless, a stronger methodology
would have invoived basing this variable on actual school
grades obtained from school records. Fourth, the results are
based on a large, nationally representative sample of boys
who attended high school in the late 1960s so that the gener-
alizability of results to girls and to current high school students
are not addressed.

A final purpose of this investipation is to stimulate further
research on the important issue of the causal relation between
academic self-concept and achievement. Additional research
can provide tests of the generalizability of findings in this
investigation and hepefully overcome many of its limitations.
This additional research may take two different forms. First,
the analytical techniques demonstrated here can usefully be
applied to reanalyses of previous rescarch. Second, there is a
need for new research that more fully incorporates recent
theoretical developments in self-concept rescarch. In addition
to the desirable methodological features emphasized here,
there are a variety of important issues that should be pursued.

1. The intervals between each of the four data waves in
this investigation were all approximately one year and each
wave was collected in a different school year. Other research
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has considered intervals that were considerably shorter (e.g.,
Shavelson & Bolus, 1982; Byrne, 1986) or considerably longer
(e.g., Newman, 1984). Newman (1984) questioned the value
of studies based on intervals of only 5 months. Results based
on two waves collected within the same vyear in school and
waves in which the interval is more than 2 or 3 years should,
perhaps, be viewed cautiously. It would be useful to have data
waves in the same school years and in different school years
within the same study in order 10 evaluate the consistency of
the findings. Because there is no clear understanding of the
effect of the interval length, this is an issue that needs to be
considered further.

2. Because there are so few methodologically adequate
studies of the causal ordering of academic self-concept and
academic achievement, there is little empirical basis for un-
derstanding how this relation varies developmentaliy. There
is, however, evidence suggesting that the agreement between
academic self-concept and academic achievement grows
stronger with age at least through junior high school or early
high school (e.g., Bloom, 1976; Hansford & Hattie, 1982;
Newman, 1984; Nicholls, 1979). Hence, it is possible that the
causal ordering of these variables varies with age.

3. Academic self-concept, because of the nature of available
items, was treated as a relatively unidimensional construct in
this investigation. Recent research (e.g., Marsh, Byrne, &
Shavelson, 1988), however, clearly demonstrates that aca-
demic self-concept is a multidimensional construct and that
there is a particularly clear separation between verbal and
mathematical components of academic self-concept. Because
there was no self-rating of mathematics ability in this inves-
tigation and because school grades were not obtained for
different school subjects, this important distinction could not
be pursued here but should be considered in future research.
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