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Abstract

Background. This study evaluated the effects of the Lifestyle Education for Activity Program (LEAP), a comprehensive school-based
intervention emphasizing changes in instruction and school environment, on variables derived from social-cognitive theory (SCT) as
mediators of change in physical activity among black and white adolescent girls.

Methods. Twenty-four high schools paired on enrollment size, racial composition, urban, suburban, or rural location, and class structure
were randomized into control (n = 12) or experimental (n = 12) groups. There were 1038 girls in the control group and 1049 girls in the
experimental group. The multicomponent intervention emphasized the enhancement of self-efficacy and development of behavioral skills by
using curricular activities within physical education classes and health education instruction. The primary outcomes were self-efficacy,
outcome-expectancy value, goal setting, satisfaction, and physical activity.

Results. Latent variable structural equation modeling indicated that: (1) self-efficacy and satisfaction exhibited synchronous, cross-
sectional relationships with physical activity; (2) the intervention had direct effects on self-efficacy, goal setting, and physical activity; and (3)
self-efficacy partially mediated the effect of intervention on physical activity.

Conclusions. To our knowledge, this study provides the first evidence from a randomized controlled trial that manipulation of self-
efficacy results in increased physical activity among black and white adolescent girls. The results encourage the use of self-efficacy as a

targeted, mediator variable in interventions designed to increase physical activity among girls.
© 2004 The Institute For Cancer Prevention and Elsevier Inc. All rights reserved.
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Introduction

Physical inactivity is prevalent among the youth in the
United States, particularly among adolescent girls [1], and it
is presumed to be a public health burden [2] that requires the
development of successful interventions to increase physical
activity [3]. Previous physical activity interventions have
been weakly effective among the youth [4,5], probably
because they failed to adequately focus the intervention on
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theoretically based mediators of physical activity [6,7]. A
potentially more successful approach to physical activity
interventions involves targeting social-cognitive variables
that are correlates of physical activity and are putative
influences on volitional behavior [8—10]. Social-cognitive
variables include personal beliefs that are sensitive to both
reinforcement history and social influence. Hence, they
warrant study as mediators of physical activity, which
increasingly becomes a leisure choice as American youth
enter adolescence.

Social-cognitive theory (SCT) [11,12] was derived from
expectancy value and social learning theories [13—16] and
proposes that personal, environmental, and behavioral fac-
tors operate as reciprocal, interacting determinants of each
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other. Thus, physical activity behavior is considered within
a dynamic, interacting causal system. Within the causal
system, SCT identifies cognitive processes as key mediators
between external stimuli, such as an intervention, and
behaviors, such as physical activity. Cognitive processes
presumably influence an individual’s ability to control
physical activity and its determinants (i.e., personal, envi-
ronmental, and behavioral factors). Primary cognitive pro-
cesses included within SCT are self-efficacy, outcome-
expectancy value, goal setting, and satisfaction [11,12].
According to SCT, those cognitive processes are recipro-
cally interrelated and would have direct effects on physical
activity, as depicted in Fig. 1. Individuals who are dissatis-
fied with their current physical activity level and who have
positive outcome-expectancies about physical activity,
adopt challenging goals, and believe they have the ability
to attain their goals (i.e., self-efficacy), would presumably
have optimal motivation for adopting and maintaining
physical activity.

Some of the cognitive processes within SCT (i.e., self-
efficacy and outcome-expectancy value) have been identi-
fied as correlates of physical activity among children and
adolescents [17,18]. We previously reported that self-effi-
cacy was the primary correlate of moderate and vigorous
physical activity in a large sample of adolescent girls and
accounted for their intentions to be physically active [18].
However, we are unaware of research that has examined
the relationships among self-efficacy, outcome-expectancy
value, goal setting, satisfaction, and physical activity as
specified by SCT among the youth. Moreover, none of the
relationships posited by SCT has been examined by a
randomized controlled trial of a physical activity interven-
tion among adolescent girls.

Self-efficacy

Outcome-
Expectancy
Value

Physical
Activity

Goal-setting

Satisfaction

Fig. 1. Theoretical model depicting reciprocal interrelationships and direct
effects of primary cognitive processes included within social cognitive
theory on physical activity. D1 represents disturbance term.

The present study evaluated the effects of the Lifestyle
Education for Activity Program (LEAP), a school-based
intervention to increase physical activity and fitness among
adolescent black and white girls, on hypothesized changes
in cognitive constructs from SCT (i.e., self-efficacy, out-
come-expectancy value, goal setting, and satisfaction) and
physical activity. The effect of the intervention was tested
using latent variable structural equation modeling (LVSEM)
which permits simultaneous estimation of the relationships
among multiple predictor, intervening, and outcome latent
variables by parameter estimates that are not biased by
measurement error and are independent of the other latent
variables in the model.

Methods
Participants and study design

Participants were recruited from 24 high schools and
their associated middle schools in South Carolina. The
high schools were randomly selected from 54 of the 214
schools within the 91 school districts of South Carolina
that were eligible and willing to participate in a school-
based intervention to increase physical activity and fitness.
High school eligibility was based on two criteria: (1)
number of 9th grade girls per school and (2) an approx-
imately equal mix of black and white girls in the school.
Girls in the 8th grade at middle schools that fed the
selected high schools were then recruited for the baseline
measurement and enrollment into the study. Among the
2841 girls who consented to be in the study, 2744 (97%)
participated in measurement at the baseline, and 2087 of
those girls (76%) were also measured at follow-up in the
9th grade.

To ensure that the intervention and control schools were
comparable at baseline, the schools were paired according
to enrollment size, percent of African American girls,
urban, suburban, or rural location, and class structure
(60- or 90-min classes). Schools from each pair were then
randomized into intervention (n = 12) or control (n = 12)
conditions. Baseline measures were administered during
the spring of the girls’ 8th grade year. The LEAP inter-
vention was implemented throughout the 9th grade year,
and outcome measures were taken during the spring of that
year.

There were 4044 girls enrolled and eligible in the 24
high schools, and 51.6% of the girls participated in the
measurement component of the study (N = 2087). There
were 1038 girls in the control schools and 1049 girls in the
intervention schools. The sample initially had a mean age of
13.6 years (SD = 0.6) and a body mass index (BMI) of
23.07 kg/m* (SD = 5.48). The racial proportions were
50.2% African American, 46.1% White, and 3.7% other.
The control and experimental groups did not significantly
differ in age, 7 (1,776) = 0.37, P = 0.71, BMI, ¢ (1,671) =
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0.30, P = 0.76, or distribution of race, Xz 2, N=1,773) =
0.75, P = 0.69.

A comprehensive process evaluation was used to divide
the 12 LEAP intervention schools into two groups: high
(n = 7) and low (n = 5) implementers, for the purpose of
defining the intervention variable included in the statistical
analyses. Four sources of process evaluation data were
used to determine each school’s level of implementation
of the intervention components: the independent process
evaluator’s record review (documentation of all interven-
tion elements), the independent process evaluator’s obser-
vation of physical education classes, LEAP criteria total
(LEAP staff ratings of implementation of all LEAP
components), and adherence to LEAP criteria for LEAP
physical education (LEAP staff ratings of implementation
of LEAP PE). Ratings for those criteria were obtained
using 3- or 4-point ordinal scales (e.g. 3 = full imple-
mentation, 0 = no effort to implement). There were no
differences at baseline between the high and low imple-
mentation groups in age, ¢ (920) = 0.52, P = 0.61, or
BMI, ¢ (862) = 0.67, P = 0.50. The distribution of race
differed, y*(2, N = 921) = 40.28, P < 0.0001; there were
more black girls in the high implementation schools than
in the low implementation schools, but the number of
white girls was the same.

Measures

We have described elsewhere the development and
psychometric properties of the measures of outcome-expec-
tancy value and self-efficacy about physical activity [19,20].
The measures conformed to unidimensional models that
were factorially invariant between black and white girls
and across time. The measure of outcome-expectancy value
included eight items that consisted of belief and
corresponding value statements. Belief statements were
rated on a 5-point scale anchored by 1 (Disagree a lot)
and 5 (Agree a lot). Value statements were rated on a 5-point
scale with responses ranging from 1 (Very bad) to 5 (Very
good). The outcome-expectancy value items were formed as
a product of the belief and corresponding value item scores
[21]. The measure of self-efficacy consisted of eight items
rated on a 5-point scale ranging from 1 (Disagree a lot) to 5
(Agree a lot).

The measures of goal setting and satisfaction about
physical activity included six items and one item, respec-
tively. The goal setting items included the common stem of
A goal of mine now is to be physically active so I can and
the items were (1) deal with stress; (2) have fun; (3) be
more muscular; (4) keep in shape; (5) increase my energy;
and (6) be better in other physical activities. The goal
setting items were best described by a unidimensional
model based on an initial confirmatory factor analysis with
baseline data from this sample (3* = 18.60, df = 9, RMSEA
= 0.023 [90% CI = 0.007—0.037], CFI = 0.994, NNFI =
0.989). The satisfaction item was: I am happy with the

amount of physical activity I get now. The items were rated
on a 5-point scale with anchors of 1 (Disagree a lot) and 5
(Agree a lot).

Physical activity was assessed using the 3-Day Physical
Activity Recall (3DPAR), which is a modification of the
Previous Day Physical Activity Recall [22]. We selected the
3DPAR because it assesses multiple days of physical
activity in a single reporting session and is well suited for
school-based studies where student access is limited to one
or two class periods. Assessing physical activity over
multiple days also provides a reliable estimate of usual
physical activity. The 3DPAR required participants to recall
physical activity behavior from three previous days of the
week (first Tuesday, then Monday, then Sunday); the
instrument always was completed on Wednesday. Those 3
days were selected to capture physical activity on one
weekend day and two weekdays. To improve the accuracy
of physical activity recall, the 3 days were segmented into
thirty-four 30-min time blocks, beginning at 7:00 AM and
continuing to 12:00 AM. To further aid recall, the thirty-four
30-min blocks were grouped into broader time periods (i.c.,
before school, during school, lunchtime, after school, sup-
pertime, and evening). The 3DPAR included a list of 55
commonly performed activities grouped into broad catego-
ries (i.e., eating, work, after school, spare time, hobbies,
transportation, sleeping, bathing, school, and physical ac-
tivities and sports) to improve activity recall; this was not a
checklist, but rather a mnemonic device. For every one of
the thirty-four 30-min time blocks, students reported the
main activity performed and then rated the relative intensity
of the activity as light, moderate, hard, or very hard. To help
students select a relative intensity, the instrument included
illustrations depicting activities representative of the various
intensities. The data then were converted into blocks of total
METs (i.e., physical activity level expressed as multiples of
basal metabolic rate) for each day. The validity of the
3DPAR has been established based on correlations with a
self-report measure of sport involvement [23] and an objec-
tive measure of physical activity derived from accelerometry
[24].

Procedures

The procedures were approved by the University of
South Carolina Institutional Review Board, and all partic-
ipants and the parent or legal guardian provided written
informed consent. The measures were administered to
participants in groups of 6—10 girls by trained data
collectors in the Spring semesters of 1999 and 2000 when
students were in the 8th and 9th grades before and after
the girls participated in the intervention and control
conditions.

Intervention
LEAP was a comprehensive school-based, 2-year inter-
vention that emphasized changes in instruction and the
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school environment.' It was designed to increase physical
activity in high school girls by creating a school environ-
ment that supported the unique physical activity needs and
interests of adolescent girls. The intervention adopted a
social ecological model that emphasized key features of
Social Cognitive Theory [11] to increase the girls’ self-
efficacy for physical activity [12]. The LEAP intervention
was organized according to the Coordinated School Health
Program (CSHP) model [25,26]. Six of eight components
from the CSHP model were included in project LEAP:
physical education, school environment, health education,
school health services, faculty or staff health promotion,
and parent and community involvement. The intervention
staff assisted teachers in the intervention schools who then
developed curricula designed to help adolescent girls (1)
enhance physical activity self-efficacy through successful
experiences with physical activity both inside and outside
of school and (2) develop physical and behavioral skills
necessary to adopt a physically active lifestyle during the
teenage years and to maintain it through adulthood. Teach-
ers at each school developed behavioral skill instructional
units that emphasized the acquisition and practice of self-
regulatory behaviors (e.g., goal setting, time management,
identifying and overcoming barriers, and self-reinforce-
ment); the units were implemented in health education,
biology, family and consumer science, or physical educa-
tion, depending upon how each school provided health
education. The LEAP physical education component,
known as LEAP PE, included a 1-year curriculum designed
by the teachers at each school to develop motor skills in a
variety of physical activities that were popular with high-
school girls including aerobics, weight training, dance, and
self-defense using approaches that favored small groups
and cooperative and successful learning experiences. In
addition to facilitating noncompetitive mastery of skills,
the instruction also used modeling of success, encourage-
ment, and moderately intense exercise directed toward
enhancing self-efficacy.

Control

Schools in the control condition did not receive an
intervention. However, most students in the control schools
completed a full academic year of standard physical educa-
tion as mandated by the state of South Carolina.

Data analysis

Data were analyzed in two steps. The first step involved
testing the multigroup and longitudinal factorial invariance
of the questionnaires using confirmatory factor analysis
(CFA). The second step involved testing the effect of the
intervention on presumed mediators of change in physical

' Detailed descriptions of the components and process evaluation of
the LEAP intervention are available from the corresponding author.

activity using latent variable structural equation modeling
(LVSEM).

Factorial invariance

We tested the multigroup and longitudinal factorial
invariance of the questionnaires because nonequivalent
measurement operations can confound the interpretation of
research findings [27,28] when the effect of an intervention
(e.g., experimental vs. control groups) on longitudinal
changes in constructs is assessed using self-report measures
[29]. As an example, if the intervention influenced the
students’ interpretation of the questionnaires and not the
actual constructs per se, then the observed effects of the
intervention on questionnaire scores could be misattributed
to a treatment effect. The analyses of multigroup and
longitudinal factorial invariance involved comparing nested
models that imposed successive restrictions on model
parameters for the equality of the overall structure, factor
loadings, factor variances, and item uniquenesses using
standard procedures [18,28] reported elsewhere [19,20].
The analysis of longitudinal factorial invariance involved
a single-group, two-factor correlated measurement model
with autocorrelations specified between uniquenesses of
identical indicators of the single factor model at baseline
and at follow-up.

Confirmatory factor analysis

Tests of factorial invariance were undertaken using CFA
with full-information maximum likelihood (FIML) estima-
tion in AMOS 4.0 (SmallWaters Corp., Chicago, IL) [30].
FIML was selected because there were missing responses to
items on the questionnaires. FIML is an optimal method for
the treatment of missing data in LVSEM [30,31] that has
yielded accurate fit indices with simulated missing data
[32,33]. The size of the sample was adequate to estimate
the models [34].

Model fit

Model fit was assessed using multiple indices. The 7
test statistic assessed the absolute fit of the model to the
data, but it is sensitive to sample size [35—37]. The root
mean square error of approximation (RMSEA) represents
closeness of fit, and values approximating 0.06 and zero
demonstrate close and exact fit of the model, respectively
[38,39]. The 90% confidence interval (CI) around the
RMSEA point estimate should also contain 0.06 or zero
to indicate close or exact fit, respectively. The Comparative
Fit Index (CFI) and Non-Normed Fit Index (NNFI) test the
proportionate improvement in fit by comparing the target
model with the independence model [41,42]. Minimally
acceptable fit was based on CFI and NNFI values of 0.90
[40,417; values approximating 0.95 indicated good fit [39].
The parameter estimates, standard errors, z statistics, and
squared multiple correlations were inspected for appropri-
ate sign or magnitude. Parameters with nonsignificant z
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statistics or a sign opposite of the expected direction have
no substantively meaningful interpretation [36]. A large
standard error indicates that a parameter estimate is not
reliable.

Latent variable structural equation modeling

The LVSEM was performed using FIML estimation in
AMOS 4.0 [30]. The entire sample of adolescent girls was
adequate to estimate the structural model [34].

Model specification

The individual measurement models for the measures of
self-efficacy, outcome-expectancy value, goal setting, and
physical activity were specified to be unidimensional. The
single item measure of satisfaction was modeled as an ob-
served variable. As seen in Fig. 2, the structural model
included (1) paths between latent variables assessed before
and after the intervention [44]; (2) paths from self-efficacy,
outcome-expectancy value, goal setting, and satisfaction to
PA; and (3) a path between the intervention and the measures
of self-efficacy, outcome-expectancy value, goal setting, sat-
isfaction, and PA assessed after the intervention. The inter-
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vention was coded as control (0), low implementation (1),
and high implementation (2) groups. There were correlations
between self-efficacy, outcome-expectancy value, goal set-
ting, and satisfaction exogenous latent variables at time 1,
and correlations between error terms for the self-efficacy,
outcome-expectancy value, goal setting, and satisfaction
endogenous variables at time 2. There were also correlations
among the uniquenesses of identical items across time [42].

Model fit

Model fit was assessed using the y* test statistic and the
aforementioned guidelines for the RMSEA point estimate
and 90% CI, CFI, and NNFI values. The parameter
estimates, standard errors, z scores, and squared multiple
correlations were inspected for appropriate sign or magni-
tude.

Results

The confirmatory factor analyses of responses to the
questionnaires supported multigroup and longitudinal fac-
torial invariance, indicating that the measures were equiv-

T2
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.................................... "
Goal ............
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Fig. 2. Model depicting the effects of intervention on changes in primary cognitive processes within the social cognitive theory and physical activity. O—E
value represents outcome-expectancy value. T1 represents baseline. T2 represents follow-up. Broken lines indicate nonsignificant paths. D1-D6 represent

disturbance terms.
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alent between the control and intervention groups across the
1-year study period.”

Multigroup factorial invariance

The measurement model for the measures of self-effica-
cy, outcome-expectancy value, and goal setting each con-
sisted of a single factor and demonstrated good fit in the
control and intervention groups. Each of the four nested
models demonstrated good fit, and successive comparisons
of the nested models indicated that the factor structure,
factor loadings, factor variances, and item uniquenesses
were invariant between groups.

The measurement model for the measure of physical
activity consisted of a single factor and fit perfectly in the
control and intervention groups. Comparisons of the nested
models indicated that the factor structure, factor loadings,
factor variances, but not item uniquenesses, were invariant
between groups.

Longitudinal factorial invariance

Self-efficacy

The factor structure, factor loadings, and factor varian-
ces, but not the item uniquenesses, were invariant across
time in the control and intervention groups, respectively.
The stability coefficient for self-efficacy across the 1-year
study period was 0.58.

Outcome-expectancy value

The analysis indicated good fit in each of the four nested
models. The factor structure, factor loadings, factor varian-
ces, and item uniquenesses were invariant across time. The
stability coefficient for outcome-expectancy value across the
1-year study period was 0.57.

Goal-setting

The analysis indicated good fit for each of the four nested
models. The factor structure, factor loadings, factor varian-
ces, and item uniquenesses were invariant across time. The
stability coefficient for goal setting across the 1-year study
period was 0.51.

Physical activity

The factor structure and factor loadings were not invari-
ant across time, so we tested a model with partially invariant
factor loadings [44] by removing the invariance constraint
on the indicator for weekend physical activity. Subsequent
analysis indicated that the factor structure and factor load-
ings of the respecified model were partially invariant across
time in each group. Factor variances were invariant across
time in the intervention group but not in the control group.

2 Tables summarizing the factorial invariance analyses are available
upon request from the corresponding author.

Item uniquenesses were not invariant across time in either
group. The stability coefficient for physical activity across
the 1-year study period was 0.41.

Latent variable structural equation modeling

We tested the model depicted in Fig. 2 using LVSEM.
The model represented an acceptable fit (5* = 3389.98, df =
1273, RMSEA = 0.028 [90% CI = 0.027-0.029], CFI =
0.905, NNFI = 0.900). Initially, we inspected the path
coefficients for the relationships between theoretical con-
structs and physical activity. There were significant relation-
ships from self-efficacy and satisfaction to physical activity
at baseline. At follow-up, there were significant relation-
ships from self-efficacy, outcome-expectancy value, and
satisfaction to physical activity. The magnitude of the
relationship between satisfaction and physical activity was
larger at follow-up than at baseline. The relationship be-
tween self-efficacy and physical activity was smaller at
follow-up than at baseline.

We then inspected the path coefficients between the same
latent variables across time (e.g., path coefficient between
physical activity from before to after the intervention). As
expected with self-report measures of psychological con-
structs, the magnitude of the path coefficients between the
same latent variables across time ranged between 0.34 and
0.58. Hence, there was some degree of change in the relative
rank ordering of participants on scores from the measures
across the year.

Most importantly, we inspected the path coefficients in
Fig. 2 to identify the effect of the intervention on mediator
variables. The intervention had statistically significant, but
small direct effects on self-efficacy, goal setting, and phys-
ical activity. Self-efficacy, outcome-expectancy value, and
satisfaction had statistically significant direct effects on
physical activity. Thus, the effect of the intervention on
physical activity was partially mediated by self-efficacy.

3 Because of the large number of degrees-of-freedom with 53 observed
variables in the structural model, we tested the fit of a similar, but smaller,
model using parcels [45—47] for the indicators on the unidimensional
measures of self-efficacy, outcome-expectancy value, and goal setting. This
was necessary because the Monte Carlo research has indicated that as the
number of indicators per factor increases, there are concomitant decreases in
the value of many commonly employed fit indices [48,49]. The parcels were
formed by summing scores from pairs of indicators on each measure based
on previously published methodology [47]. The smaller structural model
represented an improved and good fit to the data (3> = 1103.75, df = 393,
RMSEA = 0.029 [90% CI = 0.027-0.031], CFI = 0.951, NNFI = 0.941).
Nonetheless, the parsimony CFI and NNFI values (e.g., PNNFI = NNFI
[degrees-of-freedom for the substantive model / degrees-of-freedom for null
model] [50] were better for the larger model (PCFI = 0.836; PNNFI=0.831)
than the smaller model with item parcels (PCFI = 0.804; PNNFI = 0.795).
Moreover, the magnitude and direction of the path coefficients from the
smaller model with parcels did not differ from those obtained with the larger
structural model. Hence, we believe the large structural model represents a
good fit to the data, with clearly interpretable path coefficients, despite the
observed fit indices meeting minimally acceptable standards.
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In a secondary analysis, we tested whether the mediator
effect of self-efficacy was influenced by school using a
standard, three-step mixed model regression procedure
[43]. First, we regressed the postintervention physical activ-
ity scores on the intervention variable while controlling for
baseline physical activity and the nested effect of school
within the intervention groups. Next, we repeated that model,
substituting self-efficacy for physical activity. Finally, we
repeated the first step, adding the postintervention self-
efficacy score to the initial regression model. Results indi-
cated effects of the intervention on physical activity ( #(2,21)
=4.39, P=0.02) and self-efficacy (F(2,21)=3.51, P=10.05).
The intervention effect on physical activity was attenuated,
but remained statistically significant (F(2,21) = 3.88, P =
0.04), with the addition of self-efficacy. Thus, the results
extend the SEM analysis, indicating that the partial mediation
effect of self-efficacy was not confounded by school.

Discussion

The primary novel finding of the study is that self-
efficacy partially mediated the effect of the LEAP interven-
tion on physical activity among adolescent black and white
girls. In addition to its direct effect on physical activity, the
intervention had a direct effect on self-efficacy which had a
subsequent direct effect on physical activity. To our knowl-
edge, we have provided in this report the first and only
experimental evidence showing that increased self-efficacy
directly results in increased physical activity among adoles-
cent girls. In addition, the prospective prediction of physical
activity by self-efficacy, independent of the experimental
intervention, extends prior correlational evidence that pro-
spectively linked self-efficacy with physical activity among
5th grade girls [51]. Hence, collective evidence encourages
the use of self-efficacy as a mediator variable in interven-
tions designed to increase physical activity among adoles-
cent black and white girls.

The effects of intervention on self-efficacy (I',5s = 0.07)
and self-efficacy on physical activity (s, = 0.08) are similar
in magnitude to those reported by other investigators who
have studied social-cognitive correlates of physical activity
among the youth [8—10]. Though small in size when judged
against conventional guideposts for sample statistics [52],
the observed direct and mediated effects of the intervention
are equivalent to increasing physical activity among four
girls per 100 [53], an effect that would be practically
meaningful in the population.

A special feature of our analysis was the use of process
evaluation of the fidelity of each school’s implementation of
the LEAP intervention components for the purpose of
categorizing the schools according to their level of imple-
mentation. Process evaluation has rarely been included in
prior reports of school-based physical activity interventions
[54], but our results illustrate the utility of assessing
intervention fidelity [55] in the evaluation of a physical

activity intervention’s impact. They indicate that the ob-
served effects underestimate the potential efficacy of the
intervention had it been fully implemented by all the schools
in the intervention arm of the experiment. Our findings
further suggest that the lack of success in increasing leisure-
time physical activity reported previously by many school-
based interventions might be partly explained by inadequate
implementation of the intervention components.

An increase in self-efficacy was a cornerstone objective
of the LEAP intervention. Consistent with Social Cognitive
Theory’s concept of reciprocal determinism of personal,
behavioral, and environmental influences on physical activ-
ity, LEAP included both environmental and curricular
(especially LEAP PE) components specifically designed to
enhance the girls’ self-efficacy for physical activity. None-
theless, given the multifactorial nature of the LEAP inter-
vention and the complexity of other factors that influence
self-efficacy beliefs and physical activity, the effects ob-
served may underestimate the potential impact of interven-
tions that focus on self-efficacy. Another focus of the LEAP
intervention was the development of behavioral skills such
as goal setting needed to adopt a healthy lifestyle. We found
that there was a significant effect of the intervention on goal
setting, but goal setting was unrelated to changes in physical
activity. Moreover, goal setting did not exhibit a cross-
sectional relationship with physical activity in the baseline
data. Hence, the establishment of goals does not appear to
be an important influence of physical activity among ado-
lescent girls, as measured in the present study.

There were differential effects of the primary cognitive
processes within SCT on physical activity. Self-efficacy and
satisfaction were consistently related to physical activity,
outcome-expectancy value was related to physical activity
only at follow-up, and goal setting was not significantly
related to physical activity. The lack of a consistent direct
effect of outcome-expectancy value on physical activity
agrees with previous research [17] and suggests that imag-
ined incentives for being physically active are weak deter-
minants among girls. We are unaware of any cross-sectional,
prospective, or experimental studies providing evidence
linking goal setting with physical activity among adolescent
girls. Our results provide initial support for self-efficacy and
satisfaction as the primary cognitive processes from SCT
that predict physical activity among adolescent girls.

We tested the multigroup and longitudinal factorial
invariance of the measures in the present study before
examining the effect of the intervention. This was important
because nonequivalent measurement operations can con-
found the interpretation of research findings when the
effects of an intervention (e.g., experimental vs. control
groups) on longitudinal changes in constructs are measured
by self-report questionnaires. The measures of self-efficacy,
outcome-expectancy value, and goal setting exhibited in-
variance of the factor structure and factor loadings between
the groups and across the 1-year period of the LEAP PE
intervention. The measure of physical activity exhibited
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invariance of the factor structure and factor loadings be-
tween groups, and partial invariance of factor loadings
across the year. Thus, the intervention did not influence
the interpretation of the questionnaires, but rather the actual
latent constructs. Hence, the observed effects of the inter-
vention are correctly attributed to a treatment effect rather
than nonequivalent measurement operations.

The structural model supported the stability of the
measures of self-efficacy, outcome-expectancy value, goal
setting, satisfaction, and physical activity. The magnitude of
the path coefficients between the same social-cognitive
constructs across time was moderately high (0.51-0.58),
except for satisfaction (0.34), which was indicated by a
single item. The stability coefficient for physical activity
(0.41) compares favorably to stability estimates of physical
activity assessed by other self-report measures of physical
activity and objective motion sensors over shorter periods of
time [56]. These results, in combination with longitudinal
invariance analyses, indicate that the measures exhibited
stationarity and stability. Stationarity demonstrates that the
same construct is being measured across time. Stability
demonstrates that the relative rank ordering of participants
on the construct remains constant across time. An objective
measure of physical activity would add concurrent evidence
for the validity of the self-report of physical activity used in
the present study. Nonetheless, the present evidence of the
factorial invariance and stability of the 3-Day Physical
Activity Recall, coupled with our prior accelerometry study
[24] showing its positive relationship with an objective
measure of physical activity, gives us confidence that the
effects on physical activity that we report are real.

We recommend that future interventions designed to
increase physical activity among adolescent girls target
self-efficacy as a mediator variable. Self-efficacy can be
influenced by reinforcement history, observational learning,
persuasion, and perceived exertion [12]. Thus, future re-
search is needed to identify how those influences can be
optimally incorporated into interventions that will increase
the girls’ self-efficacy beliefs about their ability to be
physically active. Ways by which self-efficacy regulates
thoughts and behaviors that prompt and reinforce physical
activity among girls also require study.
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