
G
D
R
R

B

M

R

C

I

I
i
p
f
v
g
s
a
i

F
m
c
E
l
N

P
R

A
©

oals and Intentions Mediate Efficacy Beliefs and
eclining Physical Activity in High School Girls

od K. Dishman, PhD, Ruth P. Saunders, PhD, Gwen Felton, PhD, Dianne S. Ward, EdD, Marsha Dowda, DrPH,
uss R. Pate, PhD

ackground: According to theory, girls who set goals about increasing their physical activity and who are
dissatisfied with their current activity level are likely to form intentions to be active and to
carry out those intentions, especially if they have high efficacy and control beliefs about
being physically active. We tested those ideas while observing naturally occurring change
during high school.

ethods: A cohort of 431 black and white girls was tested at the end of their 9th- and 12th-grade
academic years. Confirmatory factor analysis established the structural invariance of the
measures across the 3-year study period. Structural equation modeling and panel analysis
were used to determine whether changes in goal setting and satisfaction would mediate
relations of self-efficacy and perceived behavioral control with changes in intention and
physical activity. Testing occurred between February and May in 1999 and 2004. Data were
analyzed in 2006.

esults: Goal setting and intention mediated the indirect relation between self-efficacy and change
in physical activity. Perceived behavioral control and physical activity change were related
directly and also indirectly by a path mediated through satisfaction and intention. Black
girls had lower self-efficacy, but changes in other variables were unrelated to race.

onclusions: These observations of longitudinal relations elaborate application of self-efficacy theory
and the theory of planned behavior to physical activity by showing that goal setting and
satisfaction mediate the relations of self-efficacy and perceived behavioral control with
changes in intention and physical activity. The results encourage additional research to
identify the sources and development of physical activity goals, and their attainment,
among girls, and whether experimental manipulation of goals and intentions can mitigate
the decline in girls’ physical activity during high school.
(Am J Prev Med 2006;31(6):475–483) © 2006 American Journal of Preventive Medicine
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nsufficient levels of physical activity among adoles-
cent girls is a public health concern in the United
States. The rate of decline in physical activity dur-

ng high school is nearly twice as great in girls com-
ared to boys.1,2 Nearly two of three girls and three of

our boys in the United States participate in sufficient
igorous physical activity when they are in the 9th
rade, but by the 12th grade only 46% of girls are
ufficiently active compared to 64% of boys.2 Black girls
re the least active, despite having a rate of enrollment
n physical education classes similar to white girls.2,3
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A popular model for understanding mediators4 of
hysical activity among adolescent boys and girls is the
heory of planned behavior,5 which proposes that the
roximal (i.e., direct) cause of behavior is intention,
hich is determined by perceived behavioral control,
ttitude, and subjective norm. Perceived behavioral
ontrol also has a direct effect on behavior indepen-
ent of intention.6 The cumulative evidence from
ross-sectional and prospective studies has supported
hose relationships for understanding adolescents’ in-
entions to be physically active7–12 and the relationship
f intentions with physical activity.9,11–16

However, the studies used correlational analyses that
ailed to identify the functional network of direct and
ndirect relationships of the variables with physical
ctivity, or they did not model change in both physical
ctivity and its predictors across time. Those ap-
roaches can yield misleading results. Other research
sing structural equation modeling (SEM), which si-
ultaneously estimates direct and indirect relation-
hips, reported that self-efficacy about overcoming bar-

4750749-3797/06/$–see front matter
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iers to physical activity accounted for the influences of
ubjective norm and perceived behavioral control on
ntention to be physically active.17 Likewise, it was
ound that self-efficacy accounted for the relationships
f physical activity with intention in cross-sectional
amples of 8th- and 9th-grade girls,18,19 but change in
erceived behavioral control, rather than self-efficacy,
as related to change in the girls’ physical activity
etween the 8th and 9th grades.20 Moreover, the rela-
ionship of self-efficacy with physical activity in the 8th
rade was not direct. It was mediated by the girls’ use of
elf-management strategies such as goal setting.19

Self-efficacy conceptualizes a belief in personal capa-
ilities to organize and execute the courses of action
equired to attain a behavioral goal.21 Like self-efficacy,
erceived behavioral control includes efficacy beliefs
bout internal factors (e.g., skills, abilities, and will
ower) and external factors (e.g., time, opportunity,
bstacles, and dependence on other people) that are

mposed on behavior.6 Although both constructs rep-
esent personal efficacy judgments about the ease or
ifficulty of performing a behavior, perceived behav-

oral control also emphasizes beliefs about personal
ontrol over the performance of the behavior.6 Each
onstruct is distinguishable from outcome expectancy,
hich is the perceived likelihood that performing a
ehavior will result in a specific outcome. Although
eople are more likely to form an intention to behave
hen they value an expected outcome of the behavior
i.e., they have a positive attitude), that likelihood is
ncreased when a proximal goal is set.22 Self-efficacy
heory21 proposes that people who set goals about
eing more active and who are dissatisfied with their
urrent activity level will be more likely to adopt
hysical activity, especially if they have high self-efficacy
bout their ability to be physically active. Like perceived
ehavioral control, self-efficacy affects behavior directly
nd also indirectly by influencing intentions.21

Although perceived behavioral control and self-
fficacy each are theorized to influence intentions
egarding goal-directed behavior, past studies of physi-
al activity have not examined whether their effects on
ntentions and behavior are mediated by goal setting.
side from studies of motivation in youth sports,23

esearch on correlates of physical activity among ado-
escents has paid little attention to goals,24–26 which are
undamental to self-initiated behavior change.27 The
ifestyle Education for Activity Program (LEAP)28 was
uccessful in increasing physical activity goals among
lack and white girls during the 9th grade, but only the

ncreases in self-efficacy, not goals, were related to
ncreased physical activity after the intervention.29 Not-
ithstanding those findings, it is possible that the

nfluence of goals on physical activity might increase
uring high school when physical activity increasingly
ecomes a leisure choice and girls’ physical activity
evels decline. [

76 American Journal of Preventive Medicine, Volume 31, Num
This report describes a longitudinal, observational
tudy of the relationship between naturally occurring
hanges in goals and physical activity during high
chool among black and white girls who were members
f the experimental and control cohorts of the LEAP

ntervention. The girls were reassessed in the 12th
rade, 3 years after the LEAP intervention ended.
Measurement properties of the instruments used in

his study had not been reported among 12th-grade
irls, so confirmatory factor analysis was used first to
stablish the factorial validity and longitudinal (i.e., 3
ears) invariance of the measures in this sample. Fac-
orial validity is the degree to which the structure of a

easure conforms to the theoretical definition of its
onstruct.30–33 Longitudinal factor invariance is the
egree to which a construct is measured similarly across
oints of time.33

Structural equation modeling and panel analysis
ere then used to determine whether the decline in
hysical activity observed between the ends of the 9th-
nd 12th-grade academic years was related to concur-
ently assessed changes in the girls’ goals and inten-
ions about physical activity and satisfaction with their
urrent level of physical activity. The girls’ perceived
ehavioral control and self-efficacy beliefs about over-
oming barriers to physical activity were also assessed
long with attitude and subjective norm.

Consistent with theory and previous studies of phys-
cal activity, it was hypothesized that self-efficacy would
ot have a direct effect on physical activity, but rather
n indirect effect mediated by goal setting, satisfaction,
nd intention. In contrast, it was hypothesized that
erceived behavioral control would have both a direct
ffect on physical activity and an indirect effect medi-
ted by intention, independent of attitude and subjec-
ive norm.

ethods
articipants

articipants were from 22 public high schools in South
arolina who were in the LEAP trial. Recruitment and data
ollection are described elsewhere.28 Three years after the
EAP intervention ended, 243 members of the intervention
ohort (n�863) and 200 members of the control cohort
n�741) were assessed again at the end of their 12th-grade
cademic year. Loss to follow-up resulted mainly from failure
o complete high school (45%), transferring out of the
chools (10%), or nonattendance on testing days (5%). The
wo re-tested groups did not differ (mean � standard devia-
ion) from other LEAP 9th graders who were subsequently
ost to follow-up, or between each other in 9th and 12th
rades, respectively, in age (14.6�0.6 and 17.7�0.6 years),
tness (physical working capacity at a heart rate of 170 beats
er minute) (10.6�3.2 and 11.2�3.6 kg�m/min/kg), body
ass index (24.5�5.6 kg/m2 and 24.2�5.5 kg/m2), physical

ctivity (63.1�9.9 and 61.4�11.5 metabolic equivalents

METs]/3 days), and in participation in organized sports or

ber 6 www.ajpm-online.net
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nrollment in physical education classes. Compared to other
EAP 9th graders who were subsequently lost to follow-up,

he participants had higher (p�0.01) scores on perceived
ehavioral control, attitude, and goal setting, but similar
p�0.10) scores on self-efficacy, satisfaction, subjective norm,
nd intention. The differences were small (�2 ranged from
.001 to 0.03). The participants were all females and mainly
lack (56.9%) or white (40.5%), with only 2.7% reporting
nother race. Analyses were conducted on black (n�252) and
hite (n�179) girls. The proportion of black girls in the

ntervention cohort (151 of 243) was higher than in the
ontrol cohort (101 of 200) (p�0.01), so statistical models for
ypothesis testing controlled race and cohort group.

easures

hysical activity was assessed using the 3-Day Physical Activity
ecall (3DPAR), which has been described elsewhere.34 The
DPAR required participants to recall physical activity behav-
or from 3 previous days of the week (first Tuesday, then

onday, and then Sunday); the instrument always was com-
leted on Wednesday. Based on specific activities and level of

ntensity, each 30-minute block of time during the day is
ssigned a MET value (i.e., physical activity level expressed as
ultiples of basal metabolic rate). The MET values were then

ummed across the 3 days. The validity of the 3DPAR as a
easure of usual activity has been established based on

ositive correlations with accelerometry counts.34

The measures of self-efficacy, perceived behavioral control,
ttitude, subjective norm, and intention have been described
lsewhere.18,35,36 They each conform to a single-factor model
hat is structurally invariant between black and white girls in
he 8th grade and across time between the 8th- and 9th-grade
ears. Goal setting was assessed by the item, “a goal of mine
ow is to be physically active.” Satisfaction was assessed by the

tem, “I am happy with the amount of physical activity I get
ow.” The items were rated on a 5-point scale with anchors of
(disagree a lot) and 5 (agree a lot).29

The measure of self-efficacy for overcoming barriers con-
ains eight items rated on a 5-point scale ranging from 1
disagree a lot) to 5 (agree a lot).35 Example items follow: “I
an be physically active during my free time on most days,” “I
an be physically active during my free time on most days
ven if I could watch TV or play video games instead,” and “I
an be physically active during my free time on most days no
atter how busy my day is.”
The measure of perceived behavioral control contains four

tems rated on a 5-point scale ranging from 1 (very easy) to 5
very difficult) and are reverse scored.35 Example items
ollow: “I have control over my being physically active during

y free time on most days,” and “I believe I have all the things
need to be physically active during my free time on most
ays.”
The measure of attitude includes eight items that consist of

utcome-expectancy beliefs and corresponding value state-
ents. The common stem is, “If I were to be physically active

uring my free time on most days.” Example items follow: “It
ould help me make new friends,” “It would get or keep me

n shape,” and “It would give me energy.”
Belief statements were rated on a 5-point scale anchored by
(disagree a lot) and 5 (agree a lot). Value statements were
ated on a 5-point scale with responses ranging from 1 (very r

ecember 2006
ad) to 5 (very good). The attitude items were formed as a
roduct of the belief and corresponding value item scores.35

he measure of subjective norm contains four items rated on
5-point scale ranging from 1 (disagree a lot) to 5 (agree a

ot).18 An example item is “My best friend thinks I should be
hysically active during my free time on most days.” The
easure of intention contains four items rated on a 5-point

cale ranging from 1 (disagree a lot) to 5 (agree a lot).18 An
xample item is “I intend to be physically active during my
ree time on most days.”

ata Analysis

onfirmatory factor analysis (CFA) and SEM were performed
sing full-information maximum likelihood (FIML) estima-
ion in AMOS, version 5.0 (SmallWaters Corp., Chicago IL,
004). The FIML uses iterative simultaneous equations to
stimate missing data by computing a likelihood function for
ach individual based on all the available data.37 In contrast
o other techniques such as pairwise and listwise deletion of
ases, FIML yields accurate fit indices and parameter esti-
ates with up to 25% of simulated missing data.38,39

Descriptive statistics were computed using SPSS, version
3.0 (SPSS Inc., Chicago IL, 2004). Missing responses to items
n the questionnaires ranged from 0.7% to 1.1% for the
easures of physical activity goals and satisfaction to 4% for

he measure of attitude.
Model fit was assessed using multiple indices. The �2

tatistic is too sensitive to sample size and assumes the correct
odel,32,40 so other fit indices are commonly used for

udging model fit. Values of the root mean square error of
pproximation (RMSEA) equaling 0.08, 0.06, and 0 (and the
0% confidence interval [CI]) represent acceptable, close,
nd exact fit, respectively.41 The comparative fit index (CFI)
nd non-normed fit index (NNFI) test the proportionate
mprovement in fit by comparing the target model with the
ndependence model.42 Values exceeding 0.90 and 0.95
ndicate minimally acceptable and good fit, respectively.41,43

The analysis of longitudinal factorial invariance involved a
ingle-group, two-factor correlated measurement model with
utocorrelations specified between the uniquenesses of iden-
ical indicators of the single factor model assessed at the
th-grade baseline and the 12th-grade follow-up. Successive
odels were compared that imposed restrictions on model

arameters for the equality of: overall structure (Model 1),
actor loadings (Model 2), factor variance (Model 3), and
tem uniquenesses (Model 4).32,40 The comparison of the
uccessive nested models was based on �2 difference tests and
hanges in the values of the RMSEA, CFI, and NNFI. The
riterion of decreases of �0.01 in the NNFI and CFI (e.g.,
FI

Model 2
� CFIModel 1) is robust for testing longitudinal

nvariance.44 Invariant factor structure and loadings (i.e.,
odels 1 and 2 have acceptable fit and do not differ) are

onventionally viewed as sufficient evidence for structural
nvariance.43

Structural equation modeling and panel analysis were used
o test the hypothesized relationships among perceived be-
avioral control, self-efficacy, goal setting, satisfaction, atti-

ude, subjective norm, and intention as influences on natu-
ally occurring change in physical activity between the 9th
nd 12th grades, as depicted in Figure 1. In panel analysis,

elationships observed at the follow-up measurement (12th

Am J Prev Med 2006;31(6) 477
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rade) can be interpreted in terms of standardized residual
hange from the baseline measurement (9th grade).45 Path
nalysis was used to model observed variables (i.e., summed
cores from the items for each scale) rather than latent
ariable SEM because of the high ratio of sample moments in
he augmented variance–covariance matrix to the number of
articipants. Item parcels were not used because they can bias
arameter estimates and influence fit statistics.46 Single-item
easures of goal setting and satisfaction were modeled as

bserved variables. The other measures were modeled with a
ingle indicator using the observed reliability of the items
i.e., Cronbach �) and the variance of the mean to set the
actor loading (i.e., the square root of r) and variance (i.e.,
1 � r] � S2) for each variable.

After Bonferroni adjustment for multiple comparisons,
ariables did not differ significantly (p�0.05) across schools,
nd intraclass correlation coefficient (ICC[1])47 values were
mall (mean�0.012, range 0.00 to 0.046), indicating that
chool accounted for �5% of the variance in the study
ariables. Nonetheless, to correct for any nesting effect of
chools in the SEM, each variable was adjusted for school by
inear regression, and residuals from the regression were used

igure 1. Path model showing direct and indirect relation
elf-efficacy, goal setting, satisfaction, and intention with cha
dolescent black and white girls. Note: Significant path coeffi
ace and group are not shown. D1 to D14 are disturbance term
ere tested but not significant. Dotted lines between disturb
n the analysis.48 a

78 American Journal of Preventive Medicine, Volume 31, Num
The model tested (Figure 1) included paths (i.e., gammas)
mong the exogenous variables of self-efficacy and perceived
ehavioral control and the endogenous variables of goal
etting, satisfaction, attitude, subjective norm, intention, and
hysical activity at Time 1 (9th grade) and Time 2 (12th
rade). There were endogenous paths (i.e., betas) among
oal setting, satisfaction, attitude, subjective norm, intention,
nd physical activity at each time. There was a path between
ach variable assessed at Time 1 and Time 2. There were
utocorrelated disturbance terms for the measures of atti-
ude, subjective norm, and intention and correlated distur-
ance terms between goal and attitude and between self-
fficacy and perceived behavioral control to account for
ommon variance not explained by the hypothesized model.
roup was coded as control (0) and treatment (1) groups.
ace was coded as black (0) and white (1) groups.

esults
escriptive Statistics

escriptive statistics and mixed-model analysis of vari-

among residual change in perceived behavioral control,
n physical activity between the 9th and 12th grades among
are shown, while nonsignificant paths between covariates of

otted lines between endogenous variables indicate paths that
terms indicate significant paths.
ships
nge i
cients

s. D
nce results for the variables are found in Table 1. The

ber 6 www.ajpm-online.net
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orrelations among the variables and ICC(2) reliability
oefficients for observed scores across time between the
th and 12th grades are provided in Table 2.

actorial Validity and Invariance of Measures

esults of the confirmatory factor analyses of responses
o the questionnaires are provided in Table 3. The

able 1. Descriptive statistics and mixed-model analysis of va
easures across time

easure

Black girls

M SD M

oal
9th grade 4.42 0.84 4
12th grade 4.31 0.86 4

atisfaction
9th grade 3.53 1.35 3
12th grade 3.06 1.45 3

ttitude
9th grade 18.13 3.79 19
12th grade 18.13 3.40 19

elf-efficacy
9th grade 3.65 0.75 3
12th grade 3.68 0.77 4

erceived behavioral control
9th grade 4.03 0.74 4
12th grade 3.91 0.83 4

ubjective norm
9th grade 3.21 0.89 3
12th grade 3.03 0.92 3

ntention
9th grade 3.80 0.98 4
12th grade 3.77 0.95 4

hysical activity
9th grade 61.40 9.14 65
12th grade 60.90 12.31 62

p �0.05;
*p �0.01;
**p �0.001 (all bolded).
, mean; SD, standard deviation.

able 2. Bivariate Pearson correlation coefficients among th

ariables Year 1

. Goal 9th grade
12th grade 0.31

. Satisfaction 9th grade 0.08
12th grade 0.00

. Attitude 9th grade 0.45*
12th grade 0.38*

. Self-efficacy 9th grade 0.41*
12th grade 0.28*

. Perceived behavioral control 9th grade 0.41*
12th grade 0.28*

. Subjective norm 9th grade 0.41*
12th grade 0.28*

. Intention 9th grade 0.41*
12th grade 0.36*

. Physical activity 9th grade 0.19*
12th grade 0.17*
p � 0.01 (bolded).
talicized values in the diagonal are intraclass correlation (ICC[2]) reliabi

ecember 2006
easures of perceived behavioral control, self-efficacy,
ttitude, subjective norm, and intention each con-
ormed to a single-factor structure. The overall pattern
f fit indices indicated acceptable fit and supported the
actorial validity of the measures in this sample, consis-
ent with the prior results from the LEAP cohorts
etween the 8th and 9th grades.35,36 Correlated

e results for the social-cognitive and physical activity

e girls p values

SD Time Race Time � race

0.73 0.019* <0.001*** 0.975
0.65

1.36 0.001** 0.521 0.012*
1.42

3.14 0.699 <0.001*** 0.604
2.96

0.71 0.400 <0.001*** 0.954
0.63

0.75 0.001*** <0.001*** 0.607
0.77

0.76 0.014* 0.007** 0.151
0.77

0.94 0.354 <0.001*** 0.649
0.91

10.40 0.001** 0.002** 0.014*
10.21

ablesa

3 4 5 6 7 8

0.64
0.47*
0.37* 0.68
0.47* 0.57*
0.37* 0.51* 0.52
0.23* 0.36* 0.24*
0.37* 0.14* 0.04 0.58
0.47* 0.68* 0.54* 0.35*
0.35* 0.55* 0.41* 0.16* 0.58
0.16* 0.25* 0.24* 0.14* 0.27*
0.14* 0.18* 0.24* 0.13* 0.30* 0.49
rianc

Whit

.65

.54

.41

.34

.46

.31

.98

.02

.27

.11

.33

.28

.10

.03

.49

.00
e vari

2

0.55
0.05
0.01
0.26*
0.30*
0.26*
0.30*
0.26*
0.30*
0.26*
0.36*
0.16*
0.24*
lity coefficients across time (9th to 12th grade).

Am J Prev Med 2006;31(6) 479
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niquenesses between Items 1 (my fellow students) and
(my best friend) were modeled for the subjective

orm measure.
The longitudinal invariance analyses (Table 4) indi-

ated that the factor structure, factor loadings, and the
actor variance were invariant (i.e., Models 1 through 3

able 3. Fit indices and internal consistency reliabilities (Cro

easure year �2 (df) RM

elf-efficacy
9th grade 45.6 (20) 0.05
12th grade 76.6 (20) 0.08

erceived behavioral control
9th grade 7.5 (3) 0.06
12th grade 13.5 (3) 0.08

ttitude
9th grade 27.8 (20) 0.03
12th grade 56.6 (20) 0.06

ubjective norm
9th grade 32.8 (19) 0.04
12th grade 76.6 (20) 0.07

ntention
9th grade 16.7 (2) 0.10
12th grade 26.5 (2) 0.10

FI, comparative fit index; CI, confidence interval; df, degrees of fr
pproximation.

able 4. Confirmatory factor analysis testing for longitudina

odel df �2

elf-efficacy
Model 1 95 177.5
Model 2 102 180.00
Model 3 103 180.10
Model 4 111 188.2

erceived behavioral control
Model 1 16 34.6
Model 2 18 34.9
Model 3 19 40.4
Model 4 23 49.1

ttitude
Model 1 95 158.4
Model 2 102 170.2
Model 3 103 172.3
Model 4 111 211.1

ubjective norm
Model 1 93 160.7
Model 2 100 172.4
Model 3 101 172.9
Model 4 111 216.8

ntention
Model 1 20 58.0
Model 2 22 69.7
Model 3 23 69.8
Model 4 27 85.3

p � 0.05;
*p � 0.01;
**p � 0.001;
p � 0.10;
p � 0.10.

FI, comparative fit index; CI, confidence interval; NNFI, non-normed
hi-square statistic; �2

diff, chi-square difference test.

80 American Journal of Preventive Medicine, Volume 31, Num
ere similar) between 9th and 12th grades for attitude
nd subjective norm; and the factor structure, factor
oadings, factor variance, and item uniquenesses were
nvariant (i.e., Models 1 through 4 were similar) for the

easures of self-efficacy, perceived behavioral control,
nd intention. Stability coefficients (p�0.01) across the

h �) for the measures assessed in the 9th and 12th grades

90% CI) CFI NNFI Cronbach �

3–0.07) 0.97 0.94 0.80
6–0.09) 0.93 0.90 0.80

0–0.11) 0.99 0.98 0.76
4–0.14) 0.98 0.96 0.77

0–0.05) 0.99 0.98 0.75
4–0.08) 0.93 0.90 0.72

1–0.06) 0.98 0.97 0.72
5–0.09) 0.95 0.93 0.72

8–0.12) 0.99 0.96 0.91
9–0.14) 0.98 0.94 0.91

; NNFI, non-normed fit index; RMSEA, root mean square error of

riance of the measures

diff RMSEA (90% CI) CFI NNFI

0.044 (0.034–0.054) 0.96 0.94
.5† 0.042 (0.031–0.051) 0.96 0.95
.1† 0.041 (0.031–0.051) 0.96 0.95
.1† 0.040 (0.030–0.049) 0.96 0.95

0.069 (0.037–0.101) 0.97 0.95
.03† 0.046 (0.022–0.069) 0.98 0.97
.5** 0.050 (0.029–0.072) 0.98 0.97
.7* 0.051 (0.031–0.070) 0.97 0.97

0.039 (0.028–0.049) 0.96 0.94
.8† 0.039 (0.028–0.049) 0.96 0.94
.1† 0.039 (0.029–0.049) 0.95 0.94
.8*** 0.045 (0.036–0.054) 0.93 0.92

0.041 (0.030–0.051) 0.96 0.95
.7† 0.042 (0.031–0.051) 0.96 0.95
.05† 0.040 (0.030–0.050) 0.96 0.95
.9‡ 0.047 (0.038–0.056) 0.94 0.93

0.066 (0.046–0.086) 0.98 0.98
.7** 0.070 (0.052–0.089) 0.98 0.98
.1† 0.068 (0.050–0.086) 0.98 0.98
.5** 0.070 (0.053–0.087) 0.98 0.98

2

nbac

SEA (

(0.0
(0.0

(0.0
(0.0

(0.0
(0.0

(0.0
(0.0

(0.0
(0.0

eedom
l inva

�2

4
0
8

0
5
8
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2
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0
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fit index; RMSEA, root mean square error of approximation; � ,
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-year period for scores on the constructs derived by
he CFA were 0.55, 0.39, 0.53, 0.47, and 0.45 for
elf-efficacy, perceived behavioral control, attitude, sub-
ective norm, and intention, respectively.

tructural Equation Model

he model shown in Figure 1 provided an acceptable
t (�2�147.7, df�71, p�0.01, CFI�0.96, NNFI�0.91,
MSEA�0.05, 95% CI�0.04–0.06). The fit and param-
ter estimates were the same regardless of the direction
f paths between goal setting and intention. The fit was
etter than an alternative model that specified self-
fficacy, perceived behavioral control, goal setting,
atisfaction, attitude, subjective norm, and intention in
he 9th grade as correlated exogenous variables (�2 �
19.7, df�81, p�0.001, CFI�0.84, NNFI�0.66,
MSEA�0.10, 95% CI�0.09–0.11). Significant paths
p�0.05) and their standardized coefficients are de-
icted in Figure 1. In the 9th grade, physical activity was
irectly related to race and intention. The relationships
f self-efficacy and perceived behavioral control with
hysical activity were indirect, each mediated by inten-
ion but through different paths. The path from self-
fficacy to intention was mediated by goal setting,
ttitude, and social norm. The path from perceived
ehavioral control to intention was mediated by goal
etting, satisfaction, and attitude.

Change between the 9th and 12th grades in physical
ctivity was directly related to changes in perceived
ehavioral control, goal setting, and intention, and was

ndirectly related to change in self-efficacy by paths
ediated through goal setting and intention. Perceived

ehavioral control was also indirectly related to physical
ctivity by a path mediated through satisfaction and
ntention. Black girls were initially less active, more
atisfied, and had lower levels of self-efficacy and per-
eived behavioral control than white girls, but the
hanges in all variables except self-efficacy were unre-
ated to race or group.

iscussion and Conclusion

hese longitudinal observations extend past applica-
ions of the theory of planned behavior and self-efficacy
heory by demonstrating that goal setting and satisfac-
ion mediated relationships of self-efficacy and per-
eived behavioral control with changes in intention and
hysical activity between the 9th and 12th grades
mong adolescent girls. This analysis does not deter-
ine potentially reciprocal influences of physical activ-

ty change on the variables. Experimental research is
eeded to determine the causal primacy of goal setting
r intention for explaining change in physical activity.
Goal setting has been effectively used to increase

hysical activity among adults, but surprisingly few

tudies have examined goal setting as an influence on e

ecember 2006
hysical activity among adolescents.29,49 Two known
xperimental studies included goal setting in compre-
ensive self-management interventions with boys and
irls in the 4th and 5th grades, but the interventions
id not increase physical activity.24,25 The magnitude of

he direct relationships among changes in physical
ctivity and changes in goals, perceived behavioral
ontrol, and intention that is reported here ranged
rom 0.13 to 0.23 of a standard deviation, which is small
hen judged by conventional standards for sample

tatistics.50 However, when judged as a binomial ef-
ect,51 the practical impact of relationships this size
pproximates an effect of 14% above a control rate,
ypothetically influencing the physical activity of about
0 girls in this sample.
Contrasted with a previous report that change in

hysical activity during the 9th grade was unrelated to
oal setting,29 the present findings suggest that fluctu-
tions in the goals that girls have about physical activity
ay assume more importance to their behavior as they

rogress from the 9th to the 12th grades. Although the
lack girls were initially less active, more satisfied, and
ad lower levels of perceived behavioral control and
elf-efficacy than white girls, the changes in the vari-
bles, and their relationships, were unrelated to race or
roup, with the exception that black girls still had lower
elf-efficacy in the 12th grade.

The observation that goal setting and satisfaction
ediated the relationships of intention with self-

fficacy and perceived behavioral control also helps
econcile previous reports on the LEAP cohorts in
hich self-efficacy and perceived behavioral each were
elated to physical activity in a cross-sectional sample of
th-grade girls,18 but change in perceived behavioral
ontrol, rather than self-efficacy, was related to change
n the girls’ activity between the 8th and 9th grades.20

he results indicate that relationships of perceived
ehavioral control and self-efficacy with physical activ-

ty, goals, satisfaction, and intentions are independent,
ot redundant.6,21 Also, this factor analysis indicated

hat perceived behavioral control is best conceptualized
s one dimension,52 rather than as two dimensions of
fficacy and control, although the factor structure
ight have been under-identified. Additional research

s needed to clarify that efficacy and control beliefs
ifferently influence physical activity goals. The find-

ngs agree with other reports7,9,17 that subjective norm
s not independently related to physical activity inten-
ion among adolescents. They contrast with previous
ross-sectional reports that self-efficacy accounts for the
elationship between intention and physical activity in
dolescents.9,18 Consistent with theory,22,27 attitude
hange was not independently related to intention
hen goal setting was included in the model.
The influences of other social–cognitive or environ-
ental influences on physical activity53 that undoubt-
dly change during the high school years were not

Am J Prev Med 2006;31(6) 481
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ontrolled. In other analyses, self-efficacy accounted for
he cross-sectional relationship between physical activ-
ty and girls’ perceptions about environmental access in
he 9th grade54 and the 12th grade,55 and accounted
or part of the relationship between perceived social
upport and physical activity in the 12th grade.55 How-
ver, the naturally occurring decline in physical activity
etween the 8th and 12th grades among the LEAP
ohorts was not explained by change in self-efficacy or
hose environmental perceptions (R.K. Dishman et al.,
niversity of Georgia, unpublished observation, 2006).

n contrast, self-efficacy had an indirect effect on the
inear decline in physical activity by its moderation of
erceived social support. Viewed collectively, these
tudies suggest that self-efficacy about overcoming bar-
iers to physical activity does not directly influence
hysical activity among adolescent girls. Instead, self-
fficacy operates as a moderator (i.e., an effect modi-
er), influencing the relationships of other cognitive
ariables that are more directly involved with decision
aking about being physically active, which in this

tudy were goal setting and intention.
Goal-setting theory proposes that goals influence

ehavior through the mobilization, direction, and per-
istence of effort, as well as by the development of new
ehavioral strategies to achieve the goal.27 Girls were
sked whether increasing physical activity was a goal
ow, but specific aspects of goal behavior or the goal’s
ontext of place or type of physical activity were not
ssessed, and it was not determined whether the goals
ere perceived as challenging or attainable. Also, there
as no assessment of the girls’ levels of intention,
ommitment, or confidence about goal achievement,
ll factors that are believed to affect goal pursuit.56

uture studies of physical activity goals should assess or
anipulate those aspects of goal setting. Nonetheless,

hese longitudinal observations of correlated changes
n goal setting and physical activity encourage addi-
ional research to identify the sources and development
f physical activity goals and their attainment among
dolescent girls and whether experimental manipula-
ion of goal setting and intentions can mitigate the
ecline of physical activity among girls during high
chool.
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No financial conflict of interest was reported by the authors

f this paper.

eferences
1. Caspersen CJ, Pereira MA, Curran KM. Changes in physical activity patterns

in the United States, by sex and cross-sectional age. Med Sci Sport Exerc
2000;32:1601–9.

2. Grunbaum JA, Kann L, Kinchen S, et al. Youth risk behavior surveillance—

United States, 2003. MMWR Morb Mortal Wkly Rep 2004;53:1–96.

3

82 American Journal of Preventive Medicine, Volume 31, Num
3. Kimm SYS, Glynn NW, Kriska AM, et al. Decline in physical activity in black
girls and white girls during adolescence. N Engl J Med 2002;347:709–15.

4. Lewis BA, Marcus BH, Pate RR, Dunn AL. Psychosocial mediators of
physical activity behavior among adults and children. Am J Prev Med
2002;23(suppl 2):26–35.

5. Ajzen I. The theory of planned behavior. Organizational Behav Hum
Decision Processes 1991;50:179–211.

6. Ajzen I. Perceived behavioral control, self-efficacy, locus of control, and the
theory of planned behavior. J Appl Soc Psychol 2002;32:1–20.

7. Craig S, Goldberg J, Dietz WH. Psychosocial correlates of physical activity
among fifth and eighth graders. Prev Med;1996:506–13.

8. Mummery WK, Spence JC, Hudec JC. Understanding physical activity
intention in Canadian school children and youth: an application of the
theory of planned behavior. Res Q Exerc Sport 2000;71:116–24.

9. Hagger MS, Chatzisarantis NL, Biddle SJ. The influence of self-efficacy and
past behaviour on the physical activity intentions of young people. J Sport
Sci 2001;19:711–25.

0. Hagger MS, Chatzisarantis NL, Biddle SJ. The influence of autonomous
and controlling motives on physical activity intentions within the theory of
planned behaviour. Br J Health Psychol 2002;7:283–97.

1. Trost SG, Saunders R, Ward DS. Determinants of physical activity in middle
school children. Am J Health Behav 2002;26:95–102.

2. Kerner MS, Kurrant AB. Psychosocial correlates to high school girls’
leisure-time physical activity: a test of the theory of planned behavior.
Perceptual Motor Skills 2003;97:1175–83.

3. Godin G, Shephard RJ. Psychosocial factors influencing intentions to
exercise of young students from grades 7 to 9. Res Quart Exerc Sport
1986;57:41–52.

4. Reynolds KD, Killen JD, Bryson SW, et al. Psychosocial predictors of
physical activity in adolescents. Prev Med 1990;19:541–51.

5. Chatzisarantis NL, Biddle SJ, Meek GA. A self-determination theory ap-
proach to the study of intentions and the intention-behaviour relationship
in children’s physical activity. Br J Health Psychol 1997;2:343–60.

6. Godin G, Anderson D, Lambert LD, Desharnais R. Identifying factors
associated with regular physical activity in leisure time among Canadian
adolescents. Am J Health Promotion 2005;20:20–7.

7. Hagger MS, Chatzisarantis NL, Biddle SJ, Orbell S. Antecedents of chil-
dren’s physical activity intentions and behaviour: predictive validity and
longitudinal effects. Psychol Health 2001;16:391–407.

8. Motl RW, Dishman RK, Saunders R, et al. Examining social–cognitive
determinants of intention and physical activity among Black and White
adolescent girls using structural equation modeling. Health Psychol
2002;21:459–67.

9. Dishman RK, Motl RW, Sallis JF, et al. Self-management strategies mediate
self-efficacy and physical activity. Am J Prev Med 2005;29:10–8.

0. Motl RW, Dishman RK, Ward DS, et al. Comparison of barriers self-efficacy
and perceived behavioral control for explaining physical activity across 1
year among adolescent girls. Health Psychol 2005;24:106–11.

1. Bandura A. Self-efficacy: The exercise of control. New York: W.H. Freeman
and Company, 1997.

2. Azjen I. Nature and operation of attitudes. Ann Rev Psychol 2001;52:27–58.
3. Duda JL. Motivation in sport: the relevance of competence and achieve-

ment goals. In: Elliot AJ, Dweck CS, eds. Handbook of competence and
motivation. New York: Guilford Press, 2005:318–35.

4. Coates TJ, Jeffery RW, Slinkard LA. Heart healthy eating and exercise:
introducing and maintaining changes in health behaviors. Am J Public
Health 1981 71:15–23.

5. Sallis JF, McKenzie TL, Alcaraz JE, Kolody B, Faucette N, Hovell MF. The
effects of a 2-year physical education program (SPARK) on physical activity
and fitness in elementary school students. Sports, Play and Active Recre-
ation for Kids. Am J Public Health 1997;87:1328–34.

6. Biddle SJ, Soos I, Chatzisarantis NL. Predicting physical activity intentions
using goal perspectives and self-determination theory approaches. Eur
Psychol 1999;4:83–9.

7. Locke EA, Latham GP. Goal setting theory. In: O’Neil HF, Drillings ME,
eds. Motivation: theory and research. Hillsdale NJ: Lawrence Erlbaum,
1994:13–29.

8. Pate RR, Ward DS, Saunders RP, Felton G, Dishman RK, Dowda M.
Promotion of physical activity among high-school girls: a randomized
controlled trial. Am J Public Health 2005;95:1582–7.

9. Dishman RK, Motl RW, Saunders R, et al. Self-efficacy partially mediates the
effect of a school-based physical-activity intervention among adolescent
girls. Prev Med 2004;38:628–36.
0. Loevinger J. Objective tests as instruments of psychological theory. Psychol
Rep 1957;3:635–94.

ber 6 www.ajpm-online.net



3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

D

1. Messick S. Validity of psychological assessment: validation of inferences
from persons’ responses and performances as scientific inquiry into score
meaning. Am Psychol 1995;50:741–9.

2. Bollen KA. Structural equations with latent variables. New York: John Wiley
&Sons, 1989.

3. Hoyle RH, Smith GT. Formulating clinical research hypotheses as struc-
tural equation models: a conceptual overview. J Consult Clin Psychol
1994;62:429–40.

4. Pate RR, Ross R, Dowda M, Trost SG, Sirard J. Validation of a 3-day physical
activity recall instrument in female youth. Ped Exerc Sci 2003;15:257–65.

5. Motl RW, Dishman RK, Trost SG, et al. Factorial validity and invariance of
questionnaires measuring social–cognitive determinants of physical activity
in adolescent girls. Prev Med 2000;31:584–94.

6. Dishman RK, Motl RW, Saunders RP, et al. Factorial invariance and latent
mean structure of questionnaires measuring social–cognitive determinants
of physical activity among black and white adolescent girls. Prev Med
2002;34:100–8.

7. Enders CK. A primer on maximum likelihood algorithms available for use
with missing data. Struct Equat Model 2001;8:128–41.

8. Arbuckle JL. Full information estimation in the presence of incomplete
data. In: Marcoulides GA, Schumacker RE, eds. Advanced structural
equation modeling: issues and techniques. Mahwah NJ: Lawrence Erlbaum,
1996:243–77.

9. Enders CK, Bandalos DL. The relative performance of full information
maximum likelihood estimation for missing data in structural equation
models. Struct Equat Model 2001;8;430–57.

0. Jöreskog KG. Testing structural equation models. In: Bollen KA, Long JS,
eds. Testing structural equation models. Newbury Park CA: Sage,
1993:294–316.

1. Hu L, Bentler PM. Cutoff criteria for fit indices in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equat Model
1999;6:1–55.
2. Bentler PM. Comparative fit indices in structural models. Psychol Bull
1990;107:238–46.

5

ecember 2006
3. Byrne BN. Structural equation modeling with AMOS. Rahwah NJ:
Lawrence Erlbaum Associates, 2001.

4. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indices for testing
measurement invariance. Struct Equat Model 2002;9:233–55.

5. Kessler RC, Greenberg DF. Linear panel analysis: models of quantitative
change. New York: Academic Press, 1981.

6. Hall RJ, Snell AF, Foust MS. Item parceling strategies in SEM: investigating
the subtle effects of unmodeled secondary constructs. Organizational Res
Methods 1999;2:233–56.

7. McGraw KO, Wong SP. Forming inferences about some intraclass correla-
tion coefficients. Psychol Methods 1996;1:30–46.

8. Cohen J, Cohen P. Applied multiple regression/correlation analysis for the
behavioral sciences. Hillsdale NJ: Lawrence Erlbaum Associates, 1983.

9. Shilts MK, Horowitz M, Townsend MS. Goal setting as a strategy for dietary
and physical activity behavior change: a review of the literature. Am J
Health Promotion 2004;19:81–93.

0. Cohen J. Statistical power analysis for the behavioral sciences. 3rd ed. New
York: Academic Press, 1988.

1. Rosenthal R, Rubin DB. A simple, general purpose display of magnitude of
experimental effect. J Educ Psychol 1982;74:166–9.

2. Hagger MS, Chatzisarantis NLD. First- and higher-order models of atti-
tudes, normative influence, and perceived behavioral control in the theory
of planned behavior. Br J Soc Psychol 2005;44:513–35.

3. Kohl HW, Hobbs KE. Development of physical activity behaviors among
children and adolescents. Pediatrics 1998;101(suppl 1):549–54.

4. Motl RW, Dishman RK, Ward DS, et al. Perceived physical environment and
physical activity across one year among adolescent girls: self-efficacy as a
possible mediator? J Adolesc Health 2005;37:403–8.

5. Motl RW, Dishman RK, Saunders RP, Dowda M, Pate RR. Perceptions of
physical and social environment variables and self-efficacy as correlates of
self-reported physical activity among adolescent girls. J Pediatric Psychol
2006. In press.
6. Locke EA, Latham GP. Building a practically useful theory of goal setting
and task motivation: a 35-year odyssey. Am Psychol 2002;57:705–17.

Am J Prev Med 2006;31(6) 483


	Goals and Intentions Mediate Efficacy Beliefs and Declining Physical Activity in High School Girls
	Introduction
	Methods
	Participants
	Measures
	Data Analysis

	Results
	Descriptive Statistics
	Factorial Validity and Invariance of Measures
	Structural Equation Model

	Discussion and Conclusion
	References


