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Path Analysis of a Self-Esteem Model
Across a Competitive Swim Season

Robert J. Sonstroem, Lisa L. Harlow, and Kevin S. Salishury

An adapiation of the previously developed Exercise and Self-Esteem Model (Sonstroem & Morgan, 1989) was tested longitudi-
nally with 93 male interscholastic swimmers from nine high schools who were evaluated at pre-, mid-, and postseason. Swimmers
compleied three self perception scales that ranged from evaluations of specific swim shills (SKILL) through broader perceived
physical competence (FC) to global self-esteem (SE). Performance scores (PERF) were caloulated across events by standardizing
suwim times to a mean of 0 and a standard deviation of 1. Structural modeling analysis across the three time waves indicated an
excellent data fit (Y? = 25.46, p > .15). The model was able to explain 84, 83, and 80% of PC, SKILL, and PERF, respectively,
at the third testing period. Swim improvement tended to be small (median change = 2.9%). Relationships among variables at
each testing period and among the same variables at different testing periods were large and as hypothesized. Several sigrificant
relationships occurred between different variables across different testing periods. These were not extinguished when social
desirability was added to the model. Social desirability failed to significantly influence subsequent measures of any model

variable.
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urrent theory on the self-concept tends to regard it

as a multidimensional and hierarchically organized
system, exemplified by research designed for school
settings (Shavelson, Hubner, & Stanton, 1976). General
self-concept at the apex of the structure is divisible into
academic and nonacademic components. In turn, the
former can be separated into the more specific self-
concepts of English, history, math, and science, Each of
these is divisible further into conceptions of specific
behaviors related to the respective self-perception facet.
Component stability is hypothesized to be positively re-
lated to hierarchical level, with lower level, more
situationally specific components believed to be more
susceptible to environmental influence. Although the
Shavelson model has been modified by subsequentinves-
tigation (Marsh, Byrne, & Shavelson, 1988), it has pro-
vided a major contemporary stimulus to research and
theory in self-esteem. The value of considering self-
concept as a self-system rather than as a single unidimen-
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sional construct can be seen in research results of Marsh,
Richards, and Barnes (1986). Their replications found
that Qutward Bound experiences influenced selfregard
facets relevant to course activities significantly more than
they influenced components less relevant to training
activities.

The recently developed Exercise and Self-Esteem
Model proposes that sport and exercise experiences can
influence selfesteem along a dimension of perceived
competence (Sonstroem & Morgan, 1989), Components
of selfregard are arranged on a vertical continuum of
specificity-generality, with situation-specific assesstnent
at the lower end of the continuum and broad, content-
free, global self-esteem measurementatitsupperend. As
people develop increased selfefficacies (expectancies)
at performing tasks specific to a sport or exercise setting,
these perceptions of ability transfer to more general
evaluations of overall physical competence. Perceived
physical competence (PC) has been shown to be related
to self-esteem (SE}) and is regarded as one of the compo-
nents of global self-esteem (Fox & Corbin, 1989;
Sonstroem, 1974, 1978). Earlier research by Sonstroem
(1978) found that physical fitness in adolescent boys was
associated with PC rather than with SE. SE is considered
to be the evaluative component of self-concept
(Rosenberg, 1979), broadly defined as individuals’ cog-
nitive perceptions of themselves (Shavelson et al., 1976).
Global SE at the top or more general end of the self-
perception continuum is often identified as the variable
best indicative of favorable life adjustment {Rosenberg,
1979; Wylie, 1979).
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Structure of the Exercise and Self-Esteemn Model has
received recent confirmatory factor analysis validation
with data collected from males and females (mean
age = 54.2) at a single time point (Sonstroem, Harlow,
Gemma, & Osborne, 1991}. These authors found that
responses to all inventory items were incorporated into
three independent, though correlated, latent variables.
Moreover, the paths hypothesized by the model (i.e., self-
efficacy and PC; PC and SE) were significant, and the
model accounted for 29% of SE and 46% of PCvariance.
Additionally, at the lower ead of the model, selfefficacy
scores were significantly related to physical performance
(step test scores). Because the idea of change is inherent
in the model, validity would be extended by testing
variable change in the model over time.

The original model emphasized the upward direc-
tion of component influence over ‘tme, from more
specific to more general psychologicat levels. Although
this direction appears fundamental to a self-esteem im-
provement model, the motivational properties of self-
esteem must also be considered. Self-esteern has been
found to influence both the direction and intensity of
subsequent behavior (Coopersmith, 1967, Felson, 1984).
Conceivably, higher levels of self-regard in the present
model (i.e., SE or PC) could influence subsequent mea-
sures of lower level components.

The question of causal ordering of self-concept and
achievement is prominent in current educational stud-
ies. This research has been stimulated by national atten-
tion and monies directed toward improving student
academic achievement via enhanced self-esteem (e.g.,

- California State Department of Education, 1990). Calsyn
and Kenny (1977) and Newman (1984) were unable to
identify a salutary effect of academic selfconcept on
academic achievement (often termed the selfenhancement
model ). Their data tended to support a positive influence
of academic achievement on academic self-concept
(texmed the skill development model}. However, analyses
utilizing structural equation models have tended to
support the selfenhancement rather than the skill
development model (Marsh, 1990).

Our study examined z longitudinal path analysis of
the Exercise and Self-Esteem Model in 93 male high
school varsity swimmers. Data collections were conducted
in November (preseason), January (midseason), and
March (postseason}. This study was delimited to the
competence dimension and modified the proposed
model in that evaluations of swim mechanics (SKILL)
were substituted for self-efficacies at the most specific
level of the self-perception continuum. Figure 1 presents
a path diagram of proposed model relationships and
incorporates both selfenhancement and skill develop-
ment hypotheses. Inasmuch as valid path analysis proce-
dures involve the necessity of considering alternative
solutions (Bentler, 1987), Figure 1 represents the first of
three models tested in the study. Each model character-
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istic within a vertical time period was expected to be
associated only with the most adjacent characteristics
along the continuum from swim peformance (PERF) up
through SE. Thus, both within and across time periods
PERF was expected to be related to SKILL, whichin turn
was expected to be associated with PC, which in torn was
expected to be related to SE. Within Figure 1, hypoth-
esized directional influences of variables are indicated by
one-way arrows directed at the influenced variable. Be-
cause of considerations discussed earlier and because of
the exploratory nature of this research, both selfen-
hancement and skill development aspects are included
in tests of models. For example, PC at the second time
period (PC2) is hypothesized to be influenced by SKILL1
(skill development) and by SEl (self-enhancement),
Analyses of the three models tested are discussed more
completely in the Method section. Because social desir-
ability has been implicated as a confounding variable in
self-concept research (Arlin, 1976; Wylie, 1979), this
study included an examination of its effects on model
components over time.

Method

Participants

Participants were 93 male interscholastic varsity
swimmers representing nine Rhode Island high schools.
They (or parents of those under age 18) signed an
informed consent and completed selfperception inven-
tories administered by one of the investigators during
practice sessions. Datawere collected in November at the
beginning of formal training, in January (at midseason),
and in March {postseason).

Measures

Selfesteem. Global SE was assessed by the Rosenberg
Self-Esteem Scale (Rosenberg, 1965). This frequently
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Figura 1, Test of Model 1. Self-esteem {SE}, perceived physical
competence {PC), perception of swim skills {SKILL}, and swim

performance {PERF} scores for Navember (1), January (2}, and
March (3).
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used inventory assesses self-esteern devoid of situational
contexts and is regarded as one of the better self-regard
scales (Wylie, 1979).

FPercetved physical competence. An adaptation of the
Estimation Scale of the Physical Estimation and Attrac-
ion Scales (Sonstroem, 1974) was employed to assess PC.
The Estimation Scale consists of 33 items assessing per-
ceptions of individual competence in a wide range of
athletic and fitness activities. Scores have consistently
been related to both indices of physical fitness and global
self-esteemn (Pearson rs have ranged from .31 to .53)
(Dishman, 1978; Sonstroem, 1978). A 2-week test-retest
coefficient of .92 was obtained in high school boys
(Sonstroem, 1978). A previous model validation study
with middle-aged to older adults used exploratory factor
analysis to separate items from a similar estimation scale
into two components (Sonstroem etal., 1991). Confirma-
tory factor analysis established a higher order PC factor.
Six items written for the present study supplemented the
33-item Estimation Scale. Item—total correlation was used
to delete all items with a coefficient less than .30. Three
of the older and two of the newer items were dropped,
resulting in a scale of 34 items. New items tended torefer
to possession of well-conditioned, healthy bodies. De-
leted items referred to abilities in specific sports other
than swimming. A 5-point Likert response format was
employed for the SE, PC, and social desirability (SD)
scales,

Perception of swim skills. The evaluation of specific
personal swim skills (SKILL) was substituted for the
model component, selfefficacy. This replacement was
made in the present research because swimming
performance is believed to greatly depend on the con-
scious cognitive monitoring of swim strokes. This substi-
wtion agreed with the model's principle of greater situ-
ational specificity in self-perceptions lower in the
hierarchy. Subjects were asked to evaluate themselves on
five swim skills: starts, turns, arm stroke, kick, and
coordination of strokes. Response scales ranged from
Y (much below average) to 7 (much above average). Observa-
tion of interitem and item total coefficients indicated a
high similarity in size and direction. Therefore, scales
were summed to provide a single SKILL score with
possible range of 5-35.

Swim performance (PERF). In November, January, and
March swimmers were asked to indicate their best event
and best competitive high school swim time for the event.
Swim events assessing individual performances consisted
of the 50-, 100-, 200-, and 500-yd freestyle and the 100-yd
backstroke, breaststroke, and butterfly. Because swim
times vary across events, standard scales (where M=0,
SD = 1) were constructed for each swim event at each
time period and were labeled PERF1, PERF2, and PERF3.
This permitted performance comparisons across events.

Social desirability (SD). The Jackson Social Desirability
Scale from the Personality Research Form (Jackson,
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'1984) consists of 20 items assessing tendencies to 1e-

spond in asocially desirable manner. Itis considered free
of psychopathological content.

Statistical Analyses

Structural equation modeling. Structural equation mod-
eling (SEM), using the computer program EQS (Bentler,
1989), was employed. Several indices of overall model fit
were provided, including: chi-square ()*), degrees of
freedom (df), comparative fit index (CFI), and root
mean square residual (RMSR). For wellfitting models,
the %* should be small relative to df, the CFI should be
close to 1.0, and the RMSR should be close 10 zero,

. indicating that most of the covariation in the data is

explained by the model.
Researchon structural modeling (e.g., Cadeck, 1989)
indicated that longitudinal models should be analyzed

" with a covariance matrix instead of a correlation matrix.

This is because within-wave variances may differ across
time points and should be considered when estimating
parameters. Because of this, study models are analyzed
using the covariance matrix among variables. Results are
then presented in standardized form for ease of interpre-
tation. ‘

To identify each model, the following procedures
were implemented. The variance of all independent
variables (variables with no one-way arrows headed to-
ward them) were freely estimated, as were hypothesized
covariances among independent variables and predic-
tion errors for each dependent variable. Hypothesized
directional predictions across adjacent time points were
also estimated. Finally, the three-wave nature of the
model allowed estimation of the stabilities within con-
structs across all three fime points. Gollob and Reichardt
(1987) discuss the importance of considering auto-
regressive effects, defined as the influence of priorvalues
on subsequent values of the same variable. All possible
autoregressive effects as depicted in Figure 1 were in-
cluded in each of the three models tested. The signifi-
cance of proposed paths within models was tested at an
alpha of .05.

Model development. Gollob and Reichardt {1987)
specify thateffects can be caused only by variables thatare
collected prior in time rather than by synchronous vari-
ables collected at the same point in time. They argue that
synchronous associations are best examined by covari-
ance estimates, a concept endorsed by Anderson (1987)
and Bentler (1987). Proposed synchronous associations
in Figure 1 are denoted by two-way arrows. One depar-
ture from thisprocedure wasimplemented. PERF1 scores
representing the swimmer's previous best time were
collected at least 7 months prior in time to the Test 1
psychological assessment. Therefore, Figure 1 incorpo-
rates a directional influence from PERF] to SKILL1I.

Also note that because SEM procedures do notallow
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correlations among dependent variables (i.e., any vari-
able with 2 one-way arrow headed toward it), some of the
hypothesized synchronous associations are among the
prediction errors for variables. This is consistent with the
current model, indicating that (unexplained) variance
for adjacent characteristics is expected to be associated.

Model 1. Figure 1 presentsModel 1, discussed earlier.

The feature of this model may be considered as a “stair-
case effect” in that progress along the vertical compe-
tence continuum necessitates touching each of the steps
(components) along the way. Previous structural analysis
of the model has failed to identify significant direct
associations between self-efficacies and self-esteem
{Sonstroem et al., 1991).

Model 2. This model is similar to Model 1 except that
directional pathsand synchronousassodiationswere tested
for variables that were up to two vertical levels distant
from each other on the contipuum. Essentially, this
hypothesized additional skill development and self-
enhancement hypotheses involving PC and PERF and
SE and SKILL. This model suggests thatalthough compo-
nentvariance may be explained best by adjacent compo-
nents, elements further removed may add appreciably to
the identification and prediction of dependentvariables.

Model 3. 1twas decided a priori to examine the effects
of 5D by subsequent addition to the better fitting model
of the above two.

Results

Descriptive Statistics and Change Scores

Table 1 presents means, standard deviations, ranges,
kurtoses, skewnesses, and internal consistency values for
psychological variables at each of the three testing peri-
ods. Kurtosis and skewness values represented only small

Table 1. Scale descriptive statistics

departures from normality; therefore, the maximum
likelihood estimator of EQS was employed in the SEM.
Research has shown that maximum likelihood is robust
against mild violations of normality (Roomsma, 1983;
Harlow, 1985; Huba & Harlow, 1987). The reliability
analyses represented fair to exceilent Cronbach alphas
for all measures except social desirability, where ques-
tionable internal consistency values were obtained. The
comparably higher reliability values of the study-devel-
oped scales {PC and SKILL) to the better known SE and
SD scales is notable.

Table 2 lists Test 1 means for psychological variables
and swim times in its second column. Subsequent col-
umns to the right present change times in original units
from November to January (Test 2), from January to
March (Test 3}, significance of changes (¢test for depen-
dent samples), and percent change values as compared
to the immediately previous temporal value. Selfesteemn
changed significantly from November to January (# < .01),
whereas PCvalues increased significantly from Januaryto
March. SKILL scores improved significantly (p<.05),
whereas 5D values remained constant over both time
periods.

Times for the 100-yd freestyle decreased significanty
over both time periods (p < .01), whereas 50yd freestyle
times decreased significantly from Test 2 to Test 3
(see Note 1}, Only one other significant change (ie,
100-yd backstroke from Test 2 to Test 3) in swim perfor-
mance was noted. Because lack of significance couid be
attributable to smail sample size in many of the events,
percent changes from previous times are included in
Table 2. In conclusion, significant psychological change
appeared to be as evidentas physical performance change
across the experimental time span. Additionally, change
in both selfperception and swim performance repre-
sented improvement. The median percentchange across
swimming events was 2.9%.

Variable* M SD Range Kurtosis Skewnass Cronbach’s alpha
SE{ 396 A1 220 — 490 67 ~ 54 73

SE2 408 56 230 - 5.00 g3 -50 80

SE3 410 58 246 - 5.00 -4 ~A3 J9e

PC1 3im A9 247 - 497 26 I {| 40

PC2 n A5 279 - 488 14 36 89

PC3 383 A8 265 -~ 5.00 §17] -00 88
SKILL1 220 5.44 8.00 — 33.00 -34 13 R
SKiLL2 22.76 454 8.00 - 35.00 03 o - 85
SKILL3 233 457 11.08 — 3500 Al 00 86

sm 376 37 237 - A47 98 -68 63

8Dz an 39 289 - 468 -24 6 14

Sb3 319 40 289 - 479 -23 15 65

*SE = Rosenberg Self-Esteem; PC = perceived physical competence {estimation); SKILL = setf-perception of swimming skills;

SD = social desirabifity. Numerals that follow acronyms indicate one of three testing periods.
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Structural Equation Modeling

Model 1. Sixteen of the 25 hypothesized paths of
Figure 1 were found to be significant as well as 4 of the 8
hypothesized covariances (synchronous relations). Rela-
tions were in the direction hypothesized except for the
SKILL2-PC3 association, which was negative. The chi-
square value (see Table 3} was significant, and the RMSR
value was .123, indicating the presence of sizable unex-
plained variance. Significant self-enhancement direc-
tional paths were developed for SE1 to PC2 and for SE2
to PC3. Closer examination revealed that all of the nine
standardized residuals .30 involved all of the nine pos-
sible PC-PERF relationships. A large number of smaller
standardized residuals (2.17) involved SE-SKILL asso-
ciations. These data provided preliminary evidence for
the comparative theoretical validity of Model 2.

Model 2. This analysis replicated that of Model 1 with
the addition of tests for relationships beiween variables
that were two vertical levels removed from each other, A
nonsignificant chi-square value was obtained, indicating
that data did not depart significantly from the proposed
model (see Table 3). The CFl approached unity, and the
RMSR value was only .039 (see Table 3). These values
indicate that data fit the model extremely well. Table 4
presents the standardized solution for Model 2. Depen-
dent variables appear in the first column followed by
columns listing each hypothesized independent variable
with itsrespective standardized coefficients. Unexplained
prediction errorisidentified at the end of each equation.
Subtracting the standardized prediction error from !
provides an estimate of the proportion of variance in the
dépendentvariable, which isaceounted for by the predic-
tors. The prevalence of high values contained in the
furthest column to the rightin Table 4 provides empirical
support for the model’s ability to explain psychological

Table 2. Psychological and swim perfarmance change scores

outcomes of sport experience. For example, 84% of PC3
variance was accounted for by five model predictors. Seif-
esteem at Time 1 influenced self-reports of perceived
competence at Time 2, and PCat Time I influenced swim
performance at Time 2. As posited by the model, prior
swim performance significantly predicted perception of
swim skills and perceived physical competence at Time 1.

SE and PC covariances were significantly associated
within all three waves, as were those of PC and SKILL. A
comparison testof Models 1 and 2 (see Table 3) obtained
a significant chi-square value of 33.41 (p < .05). There-
fore, Model 2 was shown to be superior to Model 1 in
providing a fit for the data,

Model 3. As discussed earlier, this model incorpo-
rates SD as a variable and hypothesizes reciprocal paths
between SD and SE and between SD and PG as well as
covariances with the same variables within each time
point. Otherwise, the test of Model 3 wasidentical to that
of Madel 2. While the obtained chi square was signifi-
cant, an excellent data fit was indicated by the CFI
value of .985 and the RMSR value of .043. Figure 2
presents Model 3 components, significant paths, and
standardized coefficients. Of special interest is that the
presence of social desirability failed to extinguish
the significant cross-variable, time-lagged relationships
identified in Model 2 and the size of these relationships
was not appreciably diminished. In fact, Model 3 idend-
fied three new crossvariable, time-lagged associations:
PC2 significantly predicted SD3, and SE2 and SKIL12
significantly predicted PC3. Additionally, PC] now
significantly predicted PC3. The association between
SKILL2 and PC3 was negative, which is contrary to model
theory. :

Of special importance in Figure 2 are those
associations indicative of causal priority between social
desirability and more general indices of selfregard.

TEST1 TEST2 TEST3

Variable* M Change % Change Change % Changs
SE 3% +.12* 3.00 +02 0.56
PC 370 +07 1.86 +.06%* 1.62
SKiLL 2.01 +75% 342 +.55*% 24%
sh ' 376 +01 0.26 +02 - 039
50-yd Freestyle {n=17} 2305 -84 289 -0.65%** 3
100-yd Freestyle {n=31} 65.14 -3.43"* 5.27 179w 2.90
0-yd Freestyle {n=85} 128.07 -1.05 0.82 -3.92 3.08
500-yd Freestyle {n=8) 315.76 +.64 217 -18.15 509
100-yd Backstroke {n=11) £7.81 -1.18 1.74 -2 56* 84
100-yd Breaststroke  {n=13) 7109 -18 0.25 -1.87 10.34
100-yd Butterfly {n=2) 65.41 +40 0.6 -2.25 342

*SE = Rosenberg Self-Esteem; PC = perceived physical competence (estimation); SKILL = self-perception of swimming skills;

3D = social desirability.
*p< 05 " p < 01
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Social desirability failed to influence significantly subse-
quent values of either SE or PC; however, it was signifi-

cantly predicted at Time 2 by SE1 and at Time 3 by PC2.

Standardized residuals between SD and SKILL were all
low (<.141) across the three waves. These data indicate
that model validity and model relationships are not
compromised when the effects of social desirability are
included in the analyses.

Discussion

Thisresearch documented significantimprovements
in performance and three levels of self-perception across
a varsity swim season. It demonstrated also that prior
swim times could affect subsequent SKILL and PC scores,
that SE could influence subsequent PC, and that PC
coutd influence future swim performance. Ideally it was
hoped that the correspondence of performance and
psychological change would be mirrored by the signifi-
cance of a greater number of crossvariable, across-time
paths. The amount of performance change may have
been the factor in the model’s inability to develop more
significant paths, Almost all of these boys had been
swimming for the previous 5-8 years in amateur and high
school competition. Perhaps self-perceptions as well as
swim performances were relatively stable, When group
self-esteem scores have been found to improve over a
formal training program, this improvement has been
generally found in subjectsinitiallylower in self-regard or
in those lower in ability who attached a great deal of
importance to that ability (Sonstroem, 1984). While

SE1 | 83 SE2 | .56 SE3
A5N\26. .22 33 12
SDT | .57 sp2 | .62 SD3
¥
29 1 a7 27 |28
16 .
pCt | A7 PC2 86 PC3
v’ -
50 23 42 -0
FsiLa] 7o ,[smu.z 61 [skiral

Figura 2, Test of Model 3: Standardized Paramater Estimates.
{Values represent standardized coefficients.) Self-esteem (SE),
social desirability {SD), perceived physical competence (PC),
perception of swim skills {SKILL}, and swim performance (PERF}
Scores for Navember (1}, January {2), and March {3).

M0

|

significantimprovementsin performance and associated
self-perceptionswere foundin thisresearch, itis inferred
that mnore cross-variable, across-time associations in the
model would have achieved significance with a greater
amount of improvement.

Our research validated the potential of the Exercise
and Self-Estecern Model to delineate the manner in which
sportor exercise can impact the psychological seif-system
of high school male athletes over time. The data fit for
Model 2was exceilent. Additionally, prediction errorwas
noticeably small.

Of the 14 crossvariable, across-time hypothesized
associations in Model 2, 4 were significant and an
additional 5 approached significance (z=196) with
values >1.50. All coefficients were in the direction
hypothesized except in the case of SKILLI-SE2 and
SKILL2-PC3.

Although tests of the model did not necessarily deny
the presence of a staircase effect, a significant improve-
ment in predictability was experienced when associa-
tions between variables two vertical levels removed from
each otherwere included in the model. Because previous
research failed to find significant associations beyond
adjacent levels, present results enable the development
of newer perspectives for investigation and interpreta-
tion. Model 2 explained 84, 83, and 80% of the variance
in PC3, SKILL3, and PERF3, respectively. Althoughmuch
of this is attributable to construct stability, the selfen-
hancement pathsidentified by the analysis present newer
prospects for this selfsystem model. SE1 predicted PC2,
and PC1 predicted PERF2 in Model 2. This provides
evidence for the directive influence of PC on subsequent
swim performance and represents an addition to the
perceived physical competence literature. The impor-
tance of SE resides in the fact that people behave as they
perceive themselves to be. Present results extend this
property to amore specific component in the selfsystem,
People behave athletically as warranted by their per-
ceived physical competence.

Because exercise and sport research is customarily
criticized for its lack of attention to response biases
{Morgan, 1978), it is important to recognize the inclu-

Table 3. Goodness-of-fit indices for models

Model ., o? df P CH RMSR
1 53.87 33 043 474 123
2 2545 19 A48 993 039
3 59.29 4 28 .985 .43
Mode! Comparisons x* diff df difference p
12 KSR Y 14 i)

Note. €F1 = Comparative Fit index; RMSR = Root Mean Square
Hesidual.
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sion of social desirability in the present research. Con-
trary to the conclusions of Arlin (1976), selfesteem
appeared to have causal priority over social desirability.
SEI significantly predicted SD2, whereas SE2 and SE3
did not experience significant crosswave correlations
with 8D1 or SD2, respectively. This same condition ex-
isted for perceived physical competence. PC2 signifi-
cantly predicted SD3, but, in tum, PC was not signifi-
canty related to any prior SD score. In summary, social
desirability failed to extinguish any of the significant
cross-wave, betweenvariable relationships of Model 2.
With its presence in Model 3, two additional cross-
wave, between-variable relationships not involving SD
were identified. Significant SD covariance links with SE
and PC need not awaken fears of response contamina-
tion. Controversyhascentered around the issue of whether
to depict social desirability as a tendency to distort item
responses or as a personality trait indicative of the need
for approval (Crowne & Marlowe, 1960). Recent theory
and factor analytic research by Pauthus (1991) hasiden-
tified two components of socially desirable responding.
Impression manzgement is believed to represent a purpose-
ful wiloring of answers to create a positive social image.
Self-deception, however, represents *...an honest but overly
positive selfpresentation” (Paulhus, 1991, p. 21). This
latter exaggeration component has been linked to favor-
able life adjustment, optimism, health, and self-steem
(Paulhus, 1991). Factor analysis shows that the instru-
ment employed in the present research focuses exclu-
sively on this latter self-deception component. There-
fore, we may infer that self-deception is a positive
characteristic linked to both selfesteem and perceived

physical competence. Its contribution within the model
is insufficient to impair the identity of selfesteem and
perceived physical competence or to exertcausal priority
over either of these constructs.

Itisimportant for researchers to examine the model
with females and with different methods than used here.
For example, latent variable structural modeling would
provide more powerful results than those from the cur-
rent path analysis. In latent variable modeling, several
measures are used to anchor each construct. This pro-
vides a more valid representation of each major variable
and insures more reliable, unbiased estimates of relation-
ships among variables.

The Exercise and Self-Esteem Model is presented as
an interim model to explain how self-esteem interacts
with exercise. Rather than considering a unitary con-
struct, it erects a network of selfperception variables
capable of developing hypothesesin the study of exercise
and selfesteem.
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Note

1. Better swim performance is indicated by lower swim times.
Therefore, positive performance changes and positive perfor-
mance relationships throughout the manuscript are character-
ized by a negative sign.
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