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ABSTRACT
The internal/external (I/E) frame of reference mcdel describes relations
among Verbal self-concept (VSC), Math self-concept (MSC), and corresponding
achievement scores (VACH, MACH). In support of the model Marsh (1985) found
that: a) VSC and MSC were nearly uncorrelated; b) the effect of VACH on
VSC, and of MACH on MSC, were positive; but ) the effects of VACH on MSC,
sel f-concepts in the other area). However, the support was limited to
responses just to the Self Description Questionnaires by Australian
subjects. In the present investigation the findings were replicated with
each of three different self-concept instruments for responses by Canadian
senior high r-haol students. An extension of the original model to include
school grades across all classes, school self~-concept, general sel+$-
concept, and gender dic not affect support for the 1/E model. However, this
extension provided remarkably strong support for the specificity of
multiple dimensions of self, and perhaps for the influence of sex
.stereotypes on academic self-concepts beyond what can be explained in terms

of academic achievement.
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In support of the construct validity of a multifaceted sel f-concept,
research has found academic achievement to be more highly correlated with
academic self-concept than with nonacademic and general self-concepts
(Byrne, 1984), and achievement in particular content areas to be most
highly correlated with self-concepts in the matching content areas (Marsh,
1986). Marsh (19864) proposed the internal/external (1/E) frame of reference
model to describe why Verbal self-concept (VSC) and Math self-concept (MSC)
are so distinct from each other and in their relations to the corresponding
areas of academic achievement. The purpose of this investigation is to
replicate and extend the theoretical and empirical support for this model,
and to examine substantively related issues.

the Shavelson model of sel f-concept (Shavel son, Hubner. & Stanton, 1974).
Shavelson posited self-concept to be a multifaceted, hierarchical
construct, and he presented a possiﬁle representatibn of his hierarchical
model where general self—cdncept (6SC) appears at the apex and is divided
into academic and nonacademic self-concepts. According to his model self-
concepts in particular academic areas (e.9., math, English, etc.) combine
to form a general academic self-concept. Shavelson based his model, in
part, on conceptually similar models of ability which posit a higher-order
ability factor as well as more specific components of ability ({e.gq.,
Vernon, 1950). Also, achievement scores in mathematice and English
typically correlate .5 to .8 with each other, and academic achievements and
self-concepts are posited to be substantially related. Thus Shavelson
posited that the different academic self-concepts would he substantially
correlated and could be incorporated into a single facet of academic self-
concept.

Marsh and Shavelson (1985) used responses by students in grades 2 - 5
to test the Shavelson modej. While their findings generally supported the
Shavelson model, the hierarchy proved to be more complicated than
originally anticipated and led to a revision of the model. Of particular
riolevance to the present'investigation, VSC and MSC were nearly
uncorrelated, and did not combine with School sel f-concept (SSC) to form a
single, second-aorder academic factor. Instead the results argued for two
second-order academic factors representing verbal/academic and
, math/acadgmic'self-concepts. The authors noted that the surprising
separation of MSC and VSC was also observed with responsas by older
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subjecés on the SDG I1 and the SD@ II1. In subsequent research with 1ate-
adolescent responges to the SD@ 111 (Marsh, in press) vsC and MSC were
again relatively uncorrelated with each other and couid not be adequately
explained with a single higher-order academic factor. It was this
separatiorn between MSC and VvsC that led to the development of the I/E
model . |

According to the 1/E model, MSC and VSC are formed in relation to both
external and internal comparisons, or frames of reference. For the external
Process, students compare their self-perceptions of their own methematics
achievement (MACH) and verbal achievement (VACH) with the perceived
abilities of other students in their frame of reference and use this
external relativistic impression as one basis of'thoir academic gelf-
concept in each of the two areas. However, the model also posits an
internal comparison process for which students compare their sel#f-perceived
MACH with their self-perceived VACH and use this internal, relativistic
impression as a second basis of their acadermic §u1f-concept in each of the
two areas, ,

The external process has been wel) documented in self-concept research
(e.qg., Marsh & Parker, 1984) and more generally as a sycial comparison
process (Sels & Miller, 1977). Since YACH and MACH are substantially
correlated, this external comparison process should lead to a positive
correlation between VSC and MSC as originally anticipated in the Shavel son
model. The internai comparison process, though more unusual in other
theoretical accounts, is like'the compensatory model described by Byrne
(1984)‘thet was proposed by Winne and Marx (1981) to explain why
academically less abie studen:s perceived themselves ag relatively more
successful on physical and socia) facets. Since MACH and VACH are compared
with each other, and it is the differciice between the two tha cantributes
to a high self-concept in one area or the other, the internal process
should lead ‘o a negative carrelation between VSC and MSC. The joint
- operation o both proc555es, depending on the relative atrength of each,
will lgad to the near-zero correlations that have been observed in
empirical research. The 1/E mogel alse’predicts a negative diroct effect
of MACH on VSC, and of VACH on MSC. For example, a high MSZ will be more
likely when MACH is good !the external camparison) gngd when MACH is better
thed~VACH (the interna1~cohparispn); Thus, cnce math gkills ars controlled
for, it is the difference between MACH and VACH. that is pradictive of MSC,
and high VACH will actually detract from a high MSC. Accarding to the 1/E

5
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model having goog mathematics skillg detracts from verbal self-concept and
having good verbal skills detracts frop mathematics self—concept.

Figure 1 Summarizes the Predicted relations among VACH, MACH, vsC, and
MSC. In this model, academic achievements are hypothesized tg be one causal
determinant of academic self—cqncepts, but does not argue against a more
dynamic mode} where subsequent levels of academic achievement and self-
cancept are each determined by prior levels of achievement and spif-
concept. According to the path model, vacH and MACH are highly correjated
with each other while VSC and Mse are nearly uncorrelated, VACH has a
strong, Positive direct effect on vse but a small, negative direct effect
on MSC. Similarly, MACH has a strong Positive effect on Mgr but & weaker,
negative effect on VSC (see Marsh, 1984 for further discussion),

Insert Figure 1 About Here

Marsh (19gs) focuse 3 on-tno so;rces of evidence to Support the 1/
mode] . First, he reported correlations betwean MSC and VSC based on
responses to the Sel § Descripticgn Questionnaires from 11 different studies
that spanned ages fronm preadoiescents to young adults, Except for the
youngest children, ¢hoge in second angd third grades, the Correlations were
- consistently close tg Zero. Next he testaed the medel in Figure 1 with data
from six of the Studies that also had MACH and vacH Scores. These results
demonstrated'that the direct effects of MACH on VSC, and o¢ VACH on MsC
were cbnsistently negative, However, in discussing the implications af the
study, Marsh (p. 146) noted that: "because all the studjes were based on
responses by Australians to one of the three soa instruments, the
generalizability of the model should pe tested with other instruments and
different 9roups of gubjects. ®

Marsh (1988) algg noted the potentja) relevance of sex differences to
the 1/E madel, Because gex differences are friquently found in loth sel¢-
concept and achievement regsearch, sex differences May be related tg the 1/8
model. In order to test thisg suggestion, Marsh demonstrated that the
relative {ack of Correlation between Msg and VSC was consistent acrogs
responses-by males ang females, and ¢hat adupport for the 1/ model (Figure
1).cahe14rom 80me studies in which respandents were primarily males or
primarily females. Sex was not included in any of the path analyses, but
was included ih a study of sixth grade students fronp predominantiy single-
sex schools (Marsh, Spith & Barnes, 1985). For thig sample, tha inclusjon
’af s@x had nearly ng effect an the path Coefficients used to test the 1/E
"madal;_ Howaver, there is a need to tegt the generality of thega findings
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with older students (since sex dJdifferences Mmay vary according to age) and
with students who attend coeducational classes.

Ethington and Wolfle (1986) proposed a path model that resembled the
I/E model in several important characteristics to examine the causal
influence of math and verbal abilities on math attitudes. Their results,
based on the High School and Beyoﬁd study conducted in the United States,
included responses by 8,912 women and 7,683 men in their sophmore year of
high school. Althouh not the focus of their study, their findings showed
that the direct effect of math ability on math attitudes was positive
whereas the direct effect of verbal ability on math attitudes was negative
for both men and women.-BeCause their study did not include a verbal
attitude scale, and because attitudes toward mathematics may not be the
same as math self--concept, the Ethington and Wolfle results are not
directly annalogeus to those reported by Marsh (1984). Nevertheless, the
results seem to provide further support for the generality of the 1/E
model .
ct Validity

Sex Differences., The inclusion of gender i3 theoretically relevant to
the study of the 1/E model, but the examination of such sex differences is
also a substantively important issue, Historically, sel f-concept
researchers have frequently examined sex differences in GSC (Wylie, 1979)
and more recently researchers have shown that sex differences vary
systematically with the particular facet of self-concept (e.g., Byrne &
Shavelson, 1986; Marsh, 1985; Marsh, Barnes, Cairns, & Tidman, 1984; Marsh,
Parker & Barnes, 1985), Furthermorre, the relation between sex differences
in academic achievement and those in self-concept is particularly relevanf
to such current concerns as the performance of women in mathematics (e.g.,
Meece, Parsons, Kaczala, Goff and Futterman, 1982).

Marsh, Smith and Barnes (1985) found that sixth-grade girls had lower
Math self-concepts than boys even though their performance in mathematics
an standargized teats and according to teazher ratings was significantly
higher than‘that of boys. Placing their research in the context of ather
findings (e.g., Meece et al, 1982) they suggested that MSC for girls
dropped relative to that of boys before the corresponding drop in MACH,
indicating that MSC may have a causal role in the subsequent decline in
MACH. In the same study boys had lower scores for VALH and VSC, but the sex
difference in VBC could be explained in terms of boys lower VACH. An .

important'issue raised by this resear.h is the extent to which sex
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differences in M®C, VSC and SgC can be explained by corresponding sex
differences in MACH, VACH, and overall school achievement (SACH). Because
sex stereotypaes suggest that girls have better VACH than boys, their vsg
Mmay be even higher than can be explained by objective achievement
differences. Likewise, because sex steoraotypes Sugoest the boys have better
MACH than girls, their Mse may be even higher than can be explained by
objective achievement differences. Consequently, because sex stereotypes
across all school subjects are more balanced than for MACH or VACH, any sey
differences in SSC fay marely reflect differences in SACH. Hence, the
inclusion of sex in the I/E model may contribute to understanding sex
differences in specific areas of'achievement, in specific facets of sel f-
concept and the relation between the two seis cf sex differences.

Construct Yalidity. The construct validity of specific facets of
academic self-concept (MSC, vsC, and SSC) requires that specific measures
of academic achievement (MACH, VACH, and SACH) be more strongly related to
the matching facet of academic sel f-concept than to other areas of academic
self-concept or GSC (s@ee Marsh & Shavelson, 1985; Marsh, Parker & Smith,
1983). However, because the different achievement scores are so highly
correlated, simple correlations between them and sel f-concept scbres are
difficult to interpret. An alternative approach is to consigar the
influence of achievement in one area after Partialling out the influence of
achievement in other areas. This approach is encompassed in the path model
(Figure 1) used to test the 1/E model. Particularly when the path model is
extended to include GSC, SSC and SACH, the model Provides a strong test of
the construct validity of the specific facets of academic self-concept.

Ihe Present Investigation

The present investigation is baseg on further analyses of data from
Byrne and €1avelson (in press; 1986). canadian students, 11th and 12th
graders frem two coeducational high schools, responded to the VSC, MSC,
8SC, and G6SC scales from three different self-concept instruments including
the SDG 111. School grades for mathematics, English, and al1 school
subjects were used as indicators of MACH, VACH, and SAcH respectively, 1In
the in}tial anal yse tha‘i/E model (Figure 1) was tested with responses
from @ach of the sel f-concept instruments separately and with combined
sElfféoncept Scores derived from a)l the instrumentg, These analys2s test
the generalizability of support for the 1/E model to non-Australian
respaddeﬁts and to different self-concept instruments,

‘ Thé presdnf‘investigation also extends the original 1/E model in that

8
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new variables consisting of S8C, GSC, SACH and Qender were added. As well
as having potential theoretical relevance to the 1/E model, relations
involving each of these additional variables are substantively important.
The I/E model provides a methodological approach for examining sex
differences in multiple areas of self-concept and in multiple areas of
achievement, and particularly the relations between the two sets of sex
differences. The inclusion of these new variables and the use of three
different sel f-concept instruments also provides a powerful test of the
construct validity of the Specific facets of acadenmic sel f-concept.

The sample, procédures, and instrumentation are described in more
detail by RBvrne (Byrne & Shavelson, 19863 in press). Subjects were 514
males and 475 females who attended grades 11 or 12 in two coeducational
high schools in suburbs of Ottawa, Canada. VSC, MSC, and SSC were each
measured by the SD@ 111 (Marsh, Barnes & Hocevar, 1985; Marsh & 0’Niell,
1984; Marsh, Richards Barnes, 1984),. the Sel f-concept o; Ability Scale
(SCA; Brookover, 1962; Shavelson & Bolus, 1.82), and the Affective
Perception Inventory (API; Soares & Soares, 1979). GSC was measured by the
Spa 111, the AP1, and the Self-esteen Scales (SES; Rosenberg, 1945).
Because the SCA does not contain a GSC scale and because both the SES and
SCA were originally intended to be Guttman scales, responses to thes= two
instruments are considered together in some of the analyses. Students
responded to a total of 165 items that comprised these 12 scales with
responss scales consisting of B (SDQ@ II1), 4 (AP1), 4 (SES), or S (SCA)
response categories. In addition to responses to these 12 sel f-concapt
scales, school grades were available for each student in English (VACH),
mathematics (MACH), and across all school subjects (SACH). These grades
represented cumiulative teacher assessments of classroom work and were
students’® final averages in VACH, MACH and SACH. The grades uced in the
study were those reported on the April report cards that were issued two
weeks prior to the administration of the self-concept instruments.

Marsh (1986) proposed that tests of the 1/E model be conducted with
factor anaiyticélzy derived scores instead of raw scale scores. A
prelisinary factor analysis provides a test of the validity of the proposed
factor structure. I the results suzport the validity of the posited factor
structure,'then the empirically weighted respongses are likely to better
represent the self-cgfzeﬁf factors than would séales derived from
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unweighted raw responses. 1f the factor analysis does not support the
posited self-concept factors, then the results of subsequent analyses may
be dubious. Consistent with his récommendation, Marsh (1986) found support
for the 1/E model to be somewhat stronger for factor analytically derived
scures than for raw scale scores.

In preliminary analyses, coéfficient alpha estimates of reliability
(see Table 1) were computed for each of the 12 scales and factor analyses
were conducted Separately for the SDG@ IIp responses, the APl responses, and
the combination of the SCA and SES resaonses. Exploratory factor analyses
using a principal factors extraction of four facters followed by an oblique
rotation (Hull % Nie, 1981) were conducted on responses to each instrument
and used to gonorito factor scores. The factor analysis of SD@ 11t
responses resulted in four clearly defined factors corresponding to the
intended scales, but the intended scales were not so clearly identified
with responses to the sCA and the API. In the factor analysis of the SCA
(and SES) items, GSC (based on SES responses) was rlearly idéntified.
However, items from the VSC, MSC, and SSC scales sometiines loaded with
other items representing the same content area as predicted, but sometimes
with items having the same wording except for the academic area referreaed to
{on the SCA the sSC, VSC, and MSC scales are worded the same except for the
words school, English and mathematics). Hence the SCA factor structure was
complicated by method effects-produced by the idiosyncratic wording of
specific items (see Carmines & Zeller, 1979, for further discussion of this
type of idiosyratic method effect). In the factor analysis of the API
items, three of the four factors -- all but the SSC -- were clearly
defined; many of ihe SSC items had larger loadings on at least one of the
other factors than on the S8C factor (see Byrne & Shavelson, in press, for
details). However, problems with the factor analysis of the API may have
been related to the wording of individual items as with the SCA.

For factor analyses of sel f-concept responses, Marsh (in Prass; Marsh
% O’Niel}, 1984; Marsh, Smith & Barnes, 19g5) argued for the use of
subscéle sEorés == each subscale based on responses to two or more iteps
‘ designéd to reflect the same scale —- as is typical in achievement rasearch
where factor analysesg are rarely conducted at the iten level. 1In addition
to pragmatic advantaqes such as reducing costs associated with the factor
analysis and increasing the ratio of subjects to variables, the use of such
subscaies instead of individual items produces measured variables that are
likely to: be more Eéiiable; be more generalizable; contain luss unique
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variance due to the idiosyncratic characteristics of individual items; and
to more closely approximate a normal distribution. The last two advantages
are pac-ticularly relevant to suggested weaknesses of the factor analyses of
SCA and AFI responses described above. For this reason, three subscalec
were used to represent each of the 17 self-concept scales by computing the
average response to randomly selected thirds of the items from each scale,
and the factor analyses like those described above were conducted with
these subscale scores instead of item responses. These subsenuz;nt factor
analyses of SDQ Il responses, APl responses, and the combination of SCA
and SES responses each clearly identifiec the MSC, VSC, SSC, and GSC
factors. 1In all three factor analyses subscale scores loaded substantially
higher on the factor each was designed to measure (target loadings varied
from .67 to .89, .58 to .91, and .64 to .92 respectively for the SDQ, the
API, and the SCA/SES items) than on other factors (nontarget loadings
varied from -.13 to -18, ~-.07 to .21, and -.04 to +29 respectively).
Correlations among the 12 factor scores derived from these three factor
analyses are presented in Table 1.

Statistical analyses were based on cofrelations among the 12 self-
concept scores described above, VACH, MACH, SACH, and gender (1=male,
2=female). In addition, total scores for each of the four facets of sel f-
concept were computed by summing the scores from the three dirv7erent
instruments. In order to make results for different instruments as
comparable as possible, a single correlation matrix (Table 1) was
constructed for all the variables with listwise deletion of missing values
(5PSS, 1985), Althuugh results are only presented for correlations based on
factor analytically derived Scores, results based on raw scale scores
produced substantively similar conclusions. Path coefficients used to test
the I/E model were estimated with a series of multiple regressions (SFSS,
1985) based on these correlations.

Inseri Table 1 About Here

Results and Discussion: Support For The I/E Model

Four bath models (Figure 2) based on the original I/E model (Figure 1)
viere cbnducted for respon:as from each self-concept instrument and the
comiinud self-concept scores from all three instruments. Statistically
significant path coefficients for the {our path nodels are presented in
Figure 2 for the combined seif—concept scores, and all path coefficients
for all of the analyses aro presented in ir ..oles 2 and 3. The purpose of
thesé analyses is to.test the generality of support for the original 1/E
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Mmodel across the different self-concept instruments and to examine the
influence of including additional variables in the path models. Model 1
(Figure 2) differs from the original model due to the inclusion of GSC and
SSC. However, because of the ordering of variables in the path model, the
the inclusion of these variables does not affect those path coefficients

from the original 1/E model.

Insert Figure 2 and Tables 2 and 3 About Here

Support For The Origipal I/E Model .

The I/E models pesits that the correlation betwsen VSC and MSC will be
small and substantially smaller than the correlation betweeQ VACH and MACH,
Support for this predicticn comes from both the correlations (Table 1) and
the path analysas (Tables 2 and 3). Tha correlaticn (Table 1) netween VSC
and MSC is close to zero for the API scores (r = «08, p < .05) and does not
differ significantly from zero for the sba III (-.05), scA (.03, or
combined (.00) scores. Furthermore, correlations between VSC and MSC
assessed by different instruments (e.g., MSC on the SD@ III and VSC on the
API) are all negative, though none of these is statistically significant,
In contrast to these near-zero correlations between VSC and MSC, VACH and
MACH are substantially correlated {.52). Path coefficients connecting VsC
and MSC are partijal correlations in which the effect of preceding variakles
(i.e., sex, SACH, VACH, and MACH depending on the path model) are
partialled out. While these partial correlations between VSC and MSC are
slightly more positive and sometimes statistically significant far
particular instruments or path models, none of these partial correlations
is statistically significant for any of the path analyses of the combined
sel f-concept scores (Figure 2), 1In summary, the replicability and
generality of this first prediction is supported. ,

The 1/E model further predicts that VACH will have a substantiail
positive effect on VSC but a smaller negative effect on MSC, and that MACH
will have a substantial positive effect on MSC but a smaller negative
effect on VSC. Each of these four path coefficients ig statistically
siqnf;%caﬁt-for all four path models, and this same pattern of results
occurs for the combined scores (Figure 2) and for scores from each salf-
concept instrument considered separately (Tables 2 and 3). In summary, the
replicability and generality of this second prediction is.supportEd.

Ihe Influence of Additimnal Yariables on the I/E Model,

New variables aére added to‘the original I/E model in order to see

their influence on the\model and tests of its predictions, Because the

oo

3
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'intiusioh-of 8SC and GSC can not influence any of the path coefficients in
the ofiginal I1/E modeli the additional variables of interest are sex and
SACH. The discussion of these findings emphasizes the combined self-concept
scores (Figure 2) but are consistent with the results for each self-concept
instrument considered separately.

’ Because there are systematic sex differences in MSC and VSC, it is
possible that results predicted by the I/E model might be attributable to
these sex differences. For the combined scores (Figure 2) the introduction
of sex pfoduced a small drop in the size of the negative path coefficient
leading from VACH to MSC because girls have somewhat higher VACH but lower
MSC than do boys. However, the introduction of sex had nearly no effect on
the path between MACH anc VSC because girls have slightly higher MACH and
slightly higher VSC than do boys. In summary I/E predictions are supported
whether or not sex is included.
Because SACH is substantially correlated with both VACH and MACH, it

- was anticipated that controlling for the effect of SACH might: a) decrease
the positive effect of MACH on MSC and increase the negative effect of MACH
on VSCs b) decrease the positive effect of VACH on VSC and increase the
negative effect of VACH on MSC. The inclusion of SACH (Model 2 vs. Model 1
'and Model 4 vs. Model 3) reduced the positive influence of MACH on MSC, but
had nearly no effect on the negative influence of MACH on VSC. The
wihclqsion'of_SACH had nearly no effect on the positive influence of VACH on
VEC, but made the negative influence of VACH on MSC slightly more negative.
_In relation to this finding, it is interesting to note that SACH is
someuhat more highly correlated with VACH than MACH, but that SACH is more
highly correlatad with MSC than VSC. The I/E predictions are supported
whethor or not SACH is included.

_ b In Summary, it was anticipated that the inclusion of sex and SACH in
the original I/E mpdel might influence the support for the model’s
predictions. Houever, though their inclusion had a small effect on some of
the original coe#ficients, the support for the I/E model is consistent
‘across all $our path models.

4

S::g\\,sonsttuss ! LigiSz 91 ﬂultidimenaipual Esli:sgnseass; ‘

The construct validity u# multidimensional sclf-concepts requires that
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sel f-coricept (e.g., MSC) than with nonmatching areas (e.g., V82). The
results of the present investigation pProvide strong Support for this
predicted pattern of results,

GSC is not significantly correlated with VACH, MACH or SACH. This
finding is consistent for 12 correlations based on GST measured by the SpaQ
IT1, the API, the SES, and the combined GSC score (Table 1), and for all of
the 48 corresponding path coefficients in Models 1 - 4 (Tables 2 and 3).

Because of the substantial cerrelations between VACH, MACH, and SACH,
the content Specificity of particular facets of academic self~concept is
not so evident in the zero-order correlations, However, the results of
Model 3 (Figure 2) ig ideally suited for making such comparisons; each path
coefficient rolating any one achievement score to any one of the self-
concept scores represents the effect of that achisvement score after
partialling out the effect of the other two achievement scores. MSC is
substantially and positively related with MACH. modestly and negatively
rélatéd with'VACH, and nearly unrelated with SACH. VSC is substantially and
positively related'uith VACH, modestly and negatively related with MACH,
and relatively uncorrelated with SACH. §SC is substantially correlated
with SACH, and nearly uncorrelated with either VACH or MACH. This pattern
is consistent for self—cohcept scores from the SDPQ@ 111, the API, the SCA,
and the combined scores, and is virtually unaffected by the inclusion of
sex (Model 4). ,

In summary, the results of the present investigation provide
'remarkably stronr; Support for the multidimensionaiity of sel f~concept and
the cantent specificity of GSC, VSC, MSC, and SSC. In particular, the path
analytic results‘suggest that GSC is unaffected by YACH, MACH or SACH, only
VACH has éapOSitive influence on vsC, only MACH has a positive intluence on
MSC, and only SACH hqsba'positive influence nn SSC. Other res2archers have
argued;for the content specificity of different facets of academic self~
c0ncep£ (e.q.,lmarsh‘& Shavelson, 1985). However, we know of no other
research thatvprovidgs shch sfrong Support for the specificity of the
differeﬁt;academic facets or the generality of this specificity acrossg
différéntﬁsélf-cdncept instrunents, ‘
sagnﬁmmﬁinmummﬂamﬂ§ﬂtmmnmaMAHMM=

‘Achievenents,

= {ffﬁéﬁid §B;Pf°Vi°u5 research‘summahized earlier it wac anticipated that
_gir;;_@qu;g;nayg higher VACH apd VEC scores than boys, that boys would have

hiﬁhérkﬂééﬁ~épd:MSCj¢cqfes than’girls, and that sex differences in SACH and
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gsC would fall somewhere in between those observed for English and
méthematics scores. A critical question, however, is whether sex
differences in MSC and VSC are larger than can be explained by
corresponding differences in MACH and VACH. Such a finding would suggest
that the sex stereotypes influence academic self-concepts in addition to
their influence on achievement scores.

Girls, as anticipated, had substantially higher VACH and VEC than did
boys. While much of girls’ advantage in VSC could be explained by their
higher VACH, girls still had higher VSC even after controlling for VACH.
Thus, girls had even higher VSC than was explicable in terms of their>VACH
anc this might reflect the influence of sex stereotypes.

Boys, as anticipated, had gubstantially higher MSC than girls, but
they had slightly lower MACH than did girls. Because girls had slightly
higher MhCH than boys, the girls® lower MSC could not oe explained by MACH.
correcting MSC for MACH actuallv increased the sex differences in MSC
cathef'than decreasing it.

Girls had modestly higher SACH and SSC than did boys. However, once
the effects of SACH were paftialled out, there were almost no differences
petween SSC scores for boys and girls. That is, girls’ higher SSC scores
could be explained in terms of their higher SACH.

' ”ThéMBEBE?Véd“&indings~—-"exceptﬁ&hg»ﬂigﬁgr MACH for girls than boys —=

are consistent with sex stereotypes. However, the observed sex difference

in MACH facilitates interpretations of the sex difference in MSC. Because
girls do not have lower MACH than do boays, their lower MSC cannot be
explained in térms of ﬂACH and many alternative explanations are not
plausible. However, it should also be noted that girls’ advantage over boys
for VSC was larger than could be explained by their higher VACH. It was
only for SSC that virtually all of the observed sex difference (in favor of

girls) could be explained in terms of sex differences in achievement

‘gcores.

Traditional sex stereotypes may provide an explanation for the

Eglatidﬁé‘between gex differences in sel§-concept and achievement scores.

vAct@f@ingito;séx'stereotypzs girls are batter at Englisk than boys, and

théif'VSC_uasfhighéﬁ_fhah'cquldbbe explained on the basis of their VACH.

‘Acgorqing t6'§éxAstereotypes_boys are be:ter at mathematics than girls, and

thair MSC was higher than could be explained on the basis of their MACH.
";Aéfpéshdylks;hﬁdl'SubjectsfSex'stereotypes are more balanced and sex
1 'di¥féf§h , it

¢é§ in;SSC'ugrg explicable in terms of SACH. It should also be

15
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noted that this explanation does not require MACH and VACH to be unaffected
by sex sLereotypes} but posits sex stereotypes directly influence MsC and
VSC in addition to indirect effects through the achievement scores.

The unexpected pattern of results for math scores, as well as the
pattern fcr verbal scores, are similar to earlier findings by Marsh, Smith
and Barnes (1985) for responses By sixth grade students. FEecause previous
research has generally shown that girls have lower MSC and MACH by the end
of high school, Marsh et al. interpreted their results to indicate that
girls® MSC dropped before their MACH. Whereas such an explanation was
Plausible for 6th graders, it does not seem reasonable for 11th and 12th
graders. Marsh et al. alzo suggested the possibility that sex stereotypes
influence achievement indirectly through their influence on corresponding
self-concepts, and this suggestion may be plausible in the present
investigation. However, support for such a suggestion will be difficult to
establish because of the methodological problems in trying to establish the
Causal ordering of academic self-concept and academic achievement (see
Byrne, 1984; 1984).

The purpose of this study was to examine the I/E frame of reference
mode.! that is designed to explain relations among V5C, MSC, VACH, and MACH.
Evideiice for the I/ model is based on support for two sets of predictions
that: a) the correlation between MSC and VSC will be small and
substantially smaller than the Correlation between MACH and VACH; and b)
the direct effect of VACH on MSC, and of MACH on VSC, will be negative.
Support for both these piredictions was demonstrated in the present
investigation, the support was consistent across scores from different
self-Concept instrumehts, and the support was nearly unaffected by the
ihclusian of gender and SSC in the original I/E model. These findings not
only demonstrate the clwear separatjon between Math and Yerbal self-concepts
. == much cleafer‘than for the corresponding areas of achievement -- but they
also_demonstratetthat academic self-Canépts are affected by different
- processes thadkare achievement measure§ in the academic areas which they
‘reflect., , '
f'rnaksh.(1986)‘hoted three directions for further research with the I/E

model;iThe»moét“immediatevnas the need to replicate the findings with
}reéponégé by‘nonéhhgtfaiiahé_and with different sel f-concept instruments,
and,thé}bresehttin§éstig§tion fulfills this need. Second, he noted that
vsupbbrtiféthhéﬂthq pf&téﬁses comes. primarily from interpretations of

;".‘

ST
e
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correlational data, and that experimental and introsgective evidence is
needed to further support their evistence. Third, even though academic
achievement and academic sel f-concepts are emphasized in the 1/ model, it
is likely that similar processes are involved in the formation of self-
concepts in other areas as suggested by Winne and Marx (1981). These last
two suggestions still provide rélatively unexplored directinns for further
research.

The present investigation has focused on the I/E model and two
specific facets of academic se1f~concept, but the results have important
implications for sel f-conzept research in general. The findings add to the
growing body of support for the multidimensionalify of self-concept, the
nead to separate academic sel f~concept frop general se1f~concept, and to
separate acadepic sel f-concepts in specific areas. The remarkably
consistent lack of correiation between E5C from all three instruments and
each of the achievement scores forcefully illustrates the inappropriateness
of using GSC to evaluaté an intervention that is intended to affect
academic variables, Hquever, the preser:t results alsgo illustrate the need
to distinguish among specific facets of academic sel#-concept, particularly
when the logical focus of a study is on a Specific academic facet, (Because
MSC and VSC are so separate, the inclusion of both serves as a relevant
placebo control for the bther when the intended effect of an intervention
is specific tb one of these facets,)

The findings illustrate clear distinctions between academic sel f-
concepts and.academic achievements, The academic se1f¥éoncepts are more

and are more complex than a mere Subjective reflection of normatively
defined,a;ademic achievement. In thisg respect, even though academic self-

concept and achiévement'are positively correlated, academic achievement is
a biaséd;indicafdf of aca&emic sel#—concept; as is academic sel f-concept as

‘.cohéép}éQ;;fQbeaila?adémig'éha méth/academic ~- are required to explain
~a¢éd§ﬁi¢ §§1f}cpncgbt§ jn~spe;ific_areas;‘Tﬁe iack of correlation between
TﬁSC:éﬁ&’§§C?déﬁéﬁsgéatesathe inapprobriateness of subsuming them into a
‘single acadenic component. R |

‘s
i~y
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—'Table 1

1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17

1 SD@ GSC (94
2 SDA SSC 1S ‘90)
3 8D@ vsC 22 37 (80)
4 SDA MSC 12 34 -05 (93)
S APIGSC 62 20 18 16 (86)
" & APISSC 55 59 37 31 &2 (85)
"7 API VSC 06 41 &8 -05 09 42 (89)
B APIMSC 10 41 02 -86 16 34 08 (95)

9 SESGSC 79 24 26 19 42 %9 12 19 (87
.10 SCA SSC 17 &5 32 24 17 54 33 °*7 23 (87)

¥ 11'GCA VSC 04 43 -54 -01 06 33 65 03 11 49 (90
© 12 85C MSC 07 34 -04 -B2 13 I1 -04 B0 12 50 03 (94)

. 13Cmb GSC 91 24 25 18 B4 66 10 17 91 21 08 12 (94)

14 Cmb SSC 35 87 41 43 39 B3 46 4B 41 B6 49 45 43 (93)

. 1SCob VSC 13 46 85 -04 13 44 90 05 19 44 B84 -02 17 52 (94)

© 16Cab MSC 10 39 -02 95 16 34 -01 94 18 50 02 93 17 48 00 (97)

- 17 SACH =02 33 16 3B -01 36 15 32 05 &9 33 41 07 &2 25 40 (—-)
18 VACH =04 47 24 20 -04 32 29 16 03 S4 50 18 -02 52 40 19 80
19 MACH =04 34 02 55 -02 26 02 49 01 52 11 62 -02 44 06 S9 74
20 Sex -04 20 12 -17 =17 15 25 ~-17 ~11 09 19 -16 -12 17 22 -18 19

: Note. Correlations, presented without decimal points, grester than .07 and

;*qnea;er than .09 are statistically significant for p < .05 and p < .01,
1fréspettively. Reliability estimates, coefficient alphas based on standardized
'Trespnnses to 1nd1v1dual items, appear in the diagonal values. Because the
achxevement scores and sex were each measured by a single variable, coefficient
:galphas could not be computed. -§D@ = Self Description Questionnaire; AFI =
Af#ectxve Perceptxons Inventory; SES = Self-esteen Scale; SCA = Self-concept of
Abxlxty Scale, Cmb = Combined self~concept scores; GSC = General Self-concept;
SSC = Schonl Self-concept; ‘MSC = Math Self-concept; VSC = Verbal self-concept;
SACH = Scheol Achxevement; VACH = Verbal Achievement; MACH = Mathematics
:vAch1evement- Sex (l-male, 2—female).

18 19
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- Table 2

Path Coefficients Relating Variables in Models 1 and 2 (see Figure 2)

Coefficient Model 1 Model 2

Relaﬁing: sDa API SCA/SES Comb sDQ APl SCA/SES Comb
GSC & SSC «24%%%  (67%XX  27x%%  .S4xxx . 25K%x . 469%%% . 27%%% . 5S5%%%
GSC & MSC JA7%2% L 19XKX L 16%%% 228X L 16XKX L 16%%K ,13%%X%  ,20%%%

GSC & vsC L28%%% L 10%K L 11%%  ,19%%x  .24%%  ,14%%  .12%% . 20%K
GSC & VACHA -.02 -.04 .03 ~-.01 -.01 .01 .07 .02
GSC & MACH -.03 .00 -.01 -.01 -.03 -.04 -.01 -.02
GSC & Sex — - —_— -— -.04 - 17%%% -, 12%%XX -, 12KXX
SSC & MSC .282%%  .29%%% . 38Kx% . 40%%%x  .32%Kx . 32%2%x . 38%%kK . 44%%%
88c & vec o3288%  3988% L40R8R  LA7RRx L 3208x L Z0ERR ALENX L ATHNR
SSC & MACH  .13%%x . 14%%k% . 32%%% . 23%%x . 14%%% . 14%%% . 32%%X% , 23%%%
SSC & VACH  .40%%% .2583% ,.38%%% .40%%k% .38KK% .2358% .39kt . 3Gikk
85C & Sex  -=- === === -——  ,09%% .08% -.04 .08
MSC & VSC -.04 L1322, 07% .02 -.03 .18k ,09%% .06
MSC % HACH  .61%%%x  .S6XXX . 71%%%  ,47%%X  .4OXKX  ,S4%%%  ,71%%% ,L6%XX
MSC & VACH ~.12%%% —.13%%% —, 19%%% -, 15K -.06% —-,07% -, 13%%%x -, 09%%
MSC & Sex -— - _— — ~. 22258 -, 2188 -, 20%K% -, 22KK%

VSC & MACH -.14%%% -.18%%%X - 21%%% -, 20%%% -, 13%K% — 17%%% -, 20%%% —, 19%%%
VEC & VACH  .31%xx 38Xk . 60%%x ,SOKRKX  .29%%% . 33%%%  .S9%%%x . 48%%%
VEC & Sex -— —_—— =—= - .06 18222 06X . 122%%

MACH & VACH .S2%%x .52%%%  .52%%x  ,S52%%% . S1%%%x  .S1%2x ,S12%% . S1%%%

MACH & Sex -—- - -——- - J11%x 112X 112X 11xX
.VACH & Sex - - —-— - «26%K% . 26%K%  26XX%  , 26%XKK&

Note, Path Coefficients are for Models 1 and 2 that appear in Figure 2 and are
based on the correlation matrix i; Takle 1. Note that whereas path models were
‘gééted aithigach,of~the four sets of seif-concept measures, all analyses used
1tﬁe sédé:;éﬁiéyément'méasuFes.FSDQ = Self Descripticn Questionnaire; APl =
Affective Percept:ons Inventory; SES = Self-esteem Scale; SCA = Self-concept
_af Pbilnty 5cale; Cmb = Comb1n ed self-cor'ept scores; GSC = General Self-
3cancept; SSC = 5chaol Self-concept, MSC = Math Self-concept; VSC = Verbal
;self-concept; SACH School Achxevement, VACH Verbal Ach1evement, MACH =
;Mathemat1cs Ach:evement; ‘Sex (l-male, 2=female).

Tp< 'os; x: p < 01; xxx p.< 001, ‘
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Table 3

Pasn Coefficients For Models 3 and 4 (see Figure 1)

Coefficient Model 3 Model 4

Relating: SDa AP SCA/SES Comb sDE AP1 SCA/SES Comb

GSC & SSC «24%%% . 67%%kXx . 27%%k% 55K .25%%K% . 70%Xx , 26%%X% ,S6%XX

GSC & MSC ~ .16%8% .19%%% .1SEXX  .228%% . 16%8%K .16%8% . 13%X%% . 19%%%
GSC & VSC  .24x%% . 11%%  .11%% 168X  .24%X% . 14%%% ,12%%% . 21%%%
GSC & SACH .09 11 .14 .14 .09 .10 .14 .12
GSC & MACH -.07 -.05 =.07 =.07 =-.07 =.05 =~.07 -.07
GSC & VACH -.07 =-.10 -.05 =.08 -.06 =.05 ~.01 . -.05
GSC & Sex  --—- -— -— —— =08  —.17%K% -, 12%%% -, 128%%
SSC & M3C  .28%x%% ,29%8% .3783%  ,40%%X% .32%%%  .328%x  ,3I7RKE , 44RKE
§SC & VSC  .33%x%%  .41%%%  .44%XX .SORX% .32%%% . 40%XX L 4SEEE . SORKR
§SC & SACH  .S52%%% (328X .70KXKX  ,G08%K .SZXEE  .32K8X . 7088% . 60%K%
SSC % MACH -.09%x -.01 01  -,08 -.09% .00 .01 -.03
§SC & VACH .11% .06  -.02 .06 .08 .08  -.01 .05
8SC & Sex  --- —- — — .10Xx  .0Bx  -,04 .05
MSC & VSC  -.04  .13%%% .07% .02  -.03 J1BRXK  .09K% .06
MSC & SACH .11 .09 78K L13% .10 .08 J16%K 12X
MSC & MACH  .S56%2% .S2%8% .64KXX . 618XX .S6XXE  .S1XEX . 638KK . 60KXX
MSC & VACH ~-.1888% -.188%% -.2888% - 23888 -.128% —.11% -, 22%%% -, 1688
MSC & Sex  --- -— — ———  —.22XXK -, 21%%XK -, 208X -, 22%KK
VSC & SACH .06  -.11 01 -,02 .06 -.11 .01  -.01
VEC & MACH -.16X8% —.13%8% —.21%K% —. 19K8% -, 16X8% —, 12KK8 - 21848 —, 19KK8
VSC & VACH  .278%% .44%%X .60KEX .S1%XX .26%%% .39%%% .SESK  4BXRK
VEC &

Sex ——— ——- —— -—- .06 .18%%x  ,06% 12%%X

“GACH & MACH .BO%*x .BOXXX .80%ksx .B0K%% .BOXXX .BOKEX .BOSXE . BOXXE
SACH & VACH ~ .728%%x 7288 ,72XXX ,728%% .73%XK .73X%X . 73%K% ,73%%%
USACH & Sex  ---  ——=  =—=  ———  26XKK .26KXK .268X% ,26%KK

MACH & VACH .528%% .S288% .S288% .52.38 .518%% .S1%8% .S188% 51888

MACH & Sex . === == === 0= _11X§ L1150 118K 1188
ACH & Sex  <=='  =mm  -mn - 26%%%  .268%% . 268%% . 26%%%
”"Path Coef¢icients are for Models 3 and # that appear in Figure 2 and are
:":i'.'based on the correlatmn matrlv in Table 1 Sga
8B 08§ KK p < | 01, xxx p.< .001.

note in Table 2.
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FIGURE CAFTIONS

Figure 1. Fath mudel of the effects predicted by the Internal/External
Frame of Reference Model. Coefficients indicated to be “++", "-", and "0"
are predicted to be high positive, low negative, and aproximately zerao,
respectively. Empirical tests of these predictions and entensions of this

original model are summarized in Figure 2.

Figure 2. Emperical tests of the Iniornal/External Model (Model 1) and
extensions of this model to include gender (Model 2), achievement across
all school :ubjects (Model 3), and Loth gender school achievement (Mddel
4). These results are based on self-concept scores from all three
instruments, and the corresponding results for each separéte instrumenc are
summarized in Tables 2 and 3. For purposes of presentation, path
coefficients that failed to reach statistical significance (p < .05) are
excluded, but are presented in Tables 2 or 3. Note: SDQ = Self Description
Guestionnaire; APl = Affective Perceptions Inventory; SES = Self-esteem
Scale; SCA = Self- concept of Ability; Cmb = Combined self-concept scores;
GSC = General Self- concept; SSC = School Self-concept; MSC = Math Sel $-
concept; VSC = Verbal self-concept; SACH = School Achievement; VACH =

Verbal Achievement; MACH = Mathematics Achievement; Sex (1=male, 2?=female).
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