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Objective The factorial validity and measurement equivalence/invariance of scales used to measure social-

cognitive correlates of physical activity among adolescent girls were examined. Methods Confirmatory factor

analysis was applied to questionnaire responses obtained from a multi-ethnic sample (N¼ 4885) of middle-

school girls from six regions of the United States. A cohort of 1893 girls completed the scales in both sixth

and eighth grades, allowing longitudinal analysis. Results Theoretically and statistically sound models

were developed for each scale, supporting the factorial validity of the scales in all groups. Multi-group and

longitudinal invariance was confirmed across race/ethnicity groups, age within grade, BMI categories, and the

2-year period between grades. Conclusions The scores from the scales provide valid assessments of social-

cognitive variables that are putative mediators or moderators of change in physical activity. The revised scales

can be used in observational studies of change or interventions designed to increase physical activity among

girls during early adolescence.
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The cumulative evidence supports that regular physical

activity is strongly associated with positive health out-

comes among adolescents (Strong et al., 2005; U.S.

Department of Health and Human Services, 2008).

However, their participation (Grunbaum et al., 2004) is

below recommended levels (Strong et al., 2005). Girls

have twice the rate of decline in physical activity during

adolescence compared to boys (Grunbaum et al., 2004).

Point-prevalence estimates indicate that leisure time

physical activity among girls in the U.S. declines by 45%

between ages 12 and 17 (Caspersen, Pereira, & Curran,

2000). Evidence also suggests that activity levels are lowest

among girls of African American or Hispanic/Latino

ancestry or who have high body mass index (BMI)

(Gordon-Larsen, Adair, & Popkin 2002; Kimm et al.,

2002; Sulemana, Smolensky, & Lai, 2006).

The search for mediators and moderators of change in

physical activity that can guide interventions to increase

physical activity levels among adolescent girls (e.g.,

Luban, Foster, & Biddle, 2008) has been hampered by

the absence of validated instruments that have measure-

ment equivalence across time and between girls who differ

in age, race/ethnicity, or BMI. Mediators are variables in a

causal sequence that transmit the relation or effect of an

independent variable on a dependent variable. Moderators

are variables not in a causal sequence but which modify the

relation or effect between an independent variable and a

dependent variable (MacKinnon, Fairchild, & Fritz, 2007).

Only a few studies of putative mediators and modera-

tors of change in physical activity have established the fac-

torial validity and invariance of self-report measurement

instruments to ensure that their underlying constructs

were each being measured similarly in different groups of

people or at separate times (e.g., Dishman et al., 2002;

Dishman, Saunders, Motl, Dowda, & Pate, 2008; Motl

et al., 2000). Factorial validity is the degree to which the

structure of a measure conforms to the theoretical defini-

tion of its construct (Messick, 1995). Multi-group factorial
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invariance is the degree to which factor structure (i.e.,

configural), factor loadings (i.e., metric), factor variances/

covariances, item intercepts or means (i.e., scalar), and

item errors (i.e., uniquenesses) are similar between differ-

ent types of people (e.g., Friedman, Bryant, & Holmbeck,

2007; Vandenberg & Lance, 2000). Longitudinal factorial

invariance is the degree to which those measurement prop-

erties are similar across points in time and is necessary

for the proper interpretation of change across time in

tests of mediation or moderation (Mackinnon et al.,

2007). Without evidence for factorial invariance, dif-

ferences between groups or across time in scores on a

measure might reflect differences in the measurement

properties of the self-report instrument (i.e., a change in

meaning of the items and their relations) used rather than

true differences in the latent variable.

Social-cognitive variables are putative moderators and

mediators of self-initiated change in health behaviors such

as physical activity (Bandura, 2004). For example, efficacy

beliefs about the ease or difficulty of overcoming personal

and environmental barriers to physical activity moderated

the relation between naturally occurring change in per-

ceived social support and declines in physical activity

during high school among girls (Dishman et al., 2008).

They also partially mediated the positive effect of a

school-based intervention to increase ninth grade girls’

physical activity, regardless of outcome-expectancy values

(Dishman et al., 2004). Consistent with social-cognitive

theory (Bandura, 1997), other research found that self-

management strategies, perceived barriers to physical

activity, and enjoyment partially mediated relations

between efficacy beliefs and physical activity participation

among girls (Dishman, Motl, Sallis, et al., 2005; Dishman,

Motl, Saunders et al., 2005).

Very few studies have examined whether these

variables similarly help explain physical activity among

younger girls (e.g., Garcia et al., 1995). The Trial of

Activity for Adolescent Girls (TAAG) was a randomized

controlled multi-center trial sponsored by the National

Heart, Lung, and Blood Institute (NHLBI) designed to

implement and evaluate a school and community linked

intervention aimed to reduce by half the decline in physical

activity in middle school girls between the sixth and eighth

grades (Stevens et al., 2005; Webber et al., 2008). The

intervention, based on the social ecological model, was

intended to affect physical and social environments

through programs in health education and physical

education that link schools with community organizations

(Elder et al., 2007).

Several social-cognitive variables were included in

TAAG as possible mediators of change in physical activity.

These included: self-efficacy for overcoming barriers to

physical activity; self-management strategies, perceived

barriers to physical activity; outcome-expectancy value of

physical activity; enjoyment of physical activity, and social

support of physical activity. The validity of the measures

had not been reported among sixth grade girls, so in a pilot

study prior to the TAAG trial we used confirmatory factor

analysis to establish the factorial validity and multi-group

(i.e., between grades) and longitudinal (i.e., 2 weeks)

invariance of the measures (with the exception of social

support) in separate samples of sixth (n¼ 309) and

eighth (n¼ 296) grade girls (Dishman, Motl, Sallis, et al.,

2005). The sample sizes in the pilot study were too small

to permit tests of the measurement equivalence/invariance

of the measures according to age, race/ethnicity or BMI,

and longitudinal invariance was limited to the 2-week test-

retest stability of the measures.

Here, we report on the factorial validity in each grade

and the multi-group (i.e., White, Black, Hispanic/Latina in

each grade; age levels within grade; and low, average, and

high BMI) and longitudinal (i.e., 2-year period) invariance

of scales used to measure these putative social-cognitive

mediators of change in physical activity among a large,

diverse sample of sixth and eighth grade girls who were

students at schools participating in the TAAG trial.

Methods
Participants

The multi-ethnic sample included 4,885 adolescent girls

representing six geographically diverse areas of the US

who were recruited from schools participating in TAAG.

Cross-sectional samples included all volunteers who

completed the study’s measurement protocol in the sixth

grade (N¼ 2818; mean age¼ 12� 0.5) and in the eighth

grade (N¼ 3960; mean age 14� 0.5). The sample

included girls randomly selected from TAAG schools for

the purpose of evaluating the TAAG intervention and

adventitious recruits who participated but were not

included in the test of intervention outcomes (Webber

et al., 2008). Sixty-one percent of the girls included here

were in the sixth grade random sample used to evaluate the

intervention. Eight-eight percent were in the eighth grade

random sample. The race/ethnicity proportions in the

sixth and eighth grades were: 44.1% and 45.8% White,

24.3% and 22.2% Black, 20.4% and 21.0% Hispanic/

Latina, 3.7% and 4.6% Asian, 0.7% and 0.4% American

Indian and 6.8% and 6.1% other (e.g., multi-ethnic).

BMI was significantly higher for eighth grade girls

(22.8� 5.3 vs. 20.8� 4.9), but the proportion of girls

with BMI values above the age-specific 95th percentile
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did not change from sixth grade (15%) to eighth (14.2%)

grade. Sample sizes (n) in sub-groups analyzed in this

report were: Race/Ethnicity [White sixth (1,235) eighth

(1814), Black sixth (679) eighth (878), Hispanic/Latina

sixth (571) eighth (830), Asian sixth (104) eighth (181)];

Age (years) within grade 6 [11–11.5 (278), 11.5–12 (818),

12–12.5 (614)]; Age within grade 8 [13–13.5 (558), 13.5–

14 (1,623), 14–14.5 (1,231), 14.5–15 (290)]; BMI

[< 85th percentile sixth (1308) eighth (2821), 85th to

95th sixth (306) eighth (510), > 95th sixth (285) eighth

(553)].

Among the eighth grade girls, 1,893 completed

measures in the sixth grade, providing an adventitious

cohort which permitted longitudinal analysis of repeated

measures across 2 years. This prospective cohort was

generally representative of the TAAG sample. Half the

cohort was assigned to treatment and half was in the

random samples from TAAG schools in the sixth grade

(49%) and the eighth grade (51%). The race/ethnicity

proportions were: 50.7% White, 21.9% Black, 17.9%

Hispanic/Latina, 4% Asian, 0.3% American Indian, and

5.3% other. The cohort did not differ (p > .05 adjusted

for multiple comparisons) from other TAAG participants

on physical activity, BMI, or the social-cognitive variables,

with the exception that in the eighth grade the cohort had

lower mean scores (95% CI) on perceived barriers, 2.06

(2.05, 2.06) versus 2.13 (2.12, 2.14) and higher scores

on perceived family support, 3.2 (3.15, 3.25) versus 3.1

(3.06, 3.14). Differences in all comparisons were small

(!2 < 0.01).

Study Design

TAAG involved collaboration among six field centers

(the Universities of Arizona, Maryland, Minnesota, and

South Carolina, San Diego State University, and Tulane

University), the coordinating center at the University of

North Carolina, Chapel Hill, and the NHLBI. A Data and

Safety Monitoring Board provided oversight. Six schools

per field center (n¼ 36 schools) were randomized to

intervention or control conditions. Schools eligible for

participation in the trial were publicly funded schools

with no magnet or special populations and had less than

28% student drop-out rate. The measurement design

consisted of sequential, cross-sectional measurements

which provided baseline and follow-up data (Stevens

et al., 2005).

Data Collection Procedures

All measurement protocols were reviewed and approved by

the respective Institutional Review Boards at each of the

seven universities involved in the study. Girls participated

in measurement only after they provided written parental

consent and signed an assent form. A student was

excluded if she had limited English-speaking skills or was

unable to participate in physical education classes because

of a medical condition or disability. Data collection docu-

ments were pre-labeled prior to field use with either

a unique identification (ID) number for each student or

a bar code representing the ID. Student enrollment lists

and ID labels were generated by the Coordinating Center

through the TAAG Data Management System (DMS). All

data were collected by TAAG staff trained according to

standardized protocols and certified for data collection

only after practice administrations.

Measures

Each girl responded to two questions about race/ethnicity.

The first asked whether the girl thought of herself as

Hispanic or Mexican American or of Spanish origin. The

second asked whether the girl thought of herself as White,

Black or African American, Asian, Native Hawaiian or other

Pacific Islander, American Indian or Alaska Native, or

other (e.g., multi-ethnic).

Height and weight were each assessed with two

trials using a Shorr height board and a Seca Model 880

weight scale. Height measurements were repeated if the

difference between the two measurements was �1 cm.

Weight measurements were repeated if the difference was

�0.5 kg. Girls were evaluated in their bare feet or wearing

socks after removing all excess clothing and any heavy

accessories. BMI was computed as kg/m2.

A Student Questionnaire was developed by a TAAG

working group for the purpose of measuring mediators,

moderators and secondary outcomes as specified by the

TAAG theoretical model. The working group included

representatives from all sites, the coordinating center,

and NHLBI and was supervised by the TAAG

Measurement Sub-Committee and Steering Committee.

Based on prior studies (Dishman, Motl, Sallis, et al.,

2005) and focus groups (Vu, Murrie, Gonzalez, & Jobe,

2006) of girls, measures of six social-cognitive constructs

were included in TAAG as possible mediators of change in

physical activity. Items retained from each scale after the

analyses reported here can be found in the appendix. All

items were rated by the girls using a 5-point Likert-type

response format.

Self-efficacy was measured using an eight-item

questionnaire developed for use with fifth, eighth, and

ninth grade girls (Dishman et al., 2002; Motl et al., 2000;

Saunders et al., 1997). The test-retest stability in sixth and

eighth grade girls approximated .84 across 2 weeks in the

TAAG pilot study (Dishman, Motl, Sallis, et al., 2005).
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Self-management Strategies were measured using a

modified version (Dishman, Motl, Sallis, et al., 2005) of

a scale derived from self-management theory for use with

college students (Saelens et al., 2000). The scale included

four items that represented cognitive strategies and four

items that represented behavioral strategies. The correla-

tion between the cognitive and behavior factors approxi-

mated .85 test-retest stability of the total score was .84

across 2 weeks in the TAAG pilot study.

Enjoyment of physical activity was measured using the

seven negatively worded items from the modified 16-item

version of the Physical Activity Enjoyment Scale (Motl

et al., 2001). The test-retest stability approximated .73

across 2 weeks in the TAAG pilot study.

Perceived barriers to physical activity were assessed by

an abridged 10-item version of a measure developed for the

TAAG pilot study (Dishman, Motl, Sallis, et al., 2005). The

test-retest stability approximated .77 across 2 weeks.

Outcome-expectancy value of physical activity was

measured by the product of nine belief statements and

their corresponding value statements adapted from

previously developed scales for the TAAG pilot study

(Dishman, Motl, Sallis, et al., 2005). The test-retest stabil-

ity approximated .64 across 2 weeks.

Social Support was measured using two correlated

scales from the student survey of the Amherst Health

and Activity Study (Sallis, Taylor, Dowda, Freedson, &

Pate, 2002) that represented family and friend support

for physical activity.

Data Analysis

Confirmatory factor analysis (CFA) models were tested

with full-information maximum likelihood (FIML) estima-

tion using Mplus 5.1 (Muthén & Muthén, 1998–2008).

The proportion of missing item responses for each scale

ranged from 0.1% to 7.1% in sixth grade and 0.2% to 1.5%

in eighth grade. Overall missingness was 2.6% (4,439 of

169,080 responses) among sixth graders and 0.79%

(1,887 of 237,600 responses) among eighth graders.

In contrast to other techniques such as pair wise and list

wise deletion of cases, FIML yields accurate fit indices and

parameter estimates with up to 25% simulated missing

data (Enders & Bandalos, 2001). Covariances could be

computed for > 96% and > 98.5% of the variables for

sixth and eighth grade girls, respectively. List wise deletion

per scale would have retained 90% to 96.5% of sixth girls

and 95.9% to 98.3% of eighth grade girls. Item/scale

descriptive statistics were obtained using SPSS 16.0.

Internal consistency reliability of each scale was estimated

by the Cronbach alpha coefficient and by composite

reliability based on CFA. Alpha underestimates the

reliability of a composite score, especially for a multidi-

mensional scale, because it assumes uncorrelated errors

among the indicators (Bollen, 1989). Hence, composite

reliability was also estimated from each factor structure

[� factor loadings]2/[� factor loadings]2
þ� [1 � (factor

loading2)]. Mardia’s coefficient of multivariate kurtosis was

significant for each scale, indicating violations of multi-

variate normality (Mardia, 1970). The univariate kurtosis

values (Table I) indicated that violations of multivariate

normality should have minimal effect on model estimates

(Kline, 2004). Only two items from the enjoyment scale

had kurtosis values greater than 2.0 (‘‘it’s no fun at all’’

and ‘‘it’s not at all interesting’’).

Final factor models were adjusted for nesting effects of

girls within schools and schools within sites by using

the within-subjects covariance matrix centered on school

means and correcting the standard errors of the adjusted

parameter estimates for between-site variance using the

Huber-White sandwich estimator (Muthén & Muthén,

1998-2008). In models M4–M5 for the multi-group and

longitudinal invariance analyses, standard errors were

corrected for between-school variance.

Analysis and fit

The root mean square error of approximation (RMSEA),

standardized root mean square residual (SRMR), non-

normed fit index (NNFI), comparative fit index (CFI)

and the chi-square (w2) statistic were used to evaluate

and compare model fit. The w2 statistic was used to

assess absolute fit of the model to the data. This statistic

is very sensitive to sample size and suggests rejection of the

hypothesized model in most cases (Bollen, 1989). For this

reason, it is reported but is not used alone to draw specific

conclusions about model fit (Hu & Bentler, 1999). The

RMSEA is a standardized estimate that represents closeness

of fit of population data to the model and is widely

considered one of the most informative fit criteria

(Vandenberg & Lance, 2000). Values of the RMSEA

�0.06 and �0.08 reflect close and acceptable fit of

the model. (Browne & Cudeck, 1989; Hu & Bentler,

1999) The 90% confidence interval (CI) for the RMSEA

is also presented. The SRMR represents the average error

between the observed and specified covariances. The CFI

and NNFI test the proportionate improvement in fit by

comparing the target model to a baseline model (Bentler

& Bonett, 1980). Unlike the CFI, the NNFI is affected by

model parsimony (more complex models are penalized).

Values for the CFI and NNFI around 0.90 are con-

sidered acceptable while values �0.95 indicate good fit

(Bentler & Bonett, 1980; Hu & Bentler, 1999).

Concurrent values �0.96 for CFI and �0.08 for SRMR
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provide optimal protection against type I and type II error

rates, especially in sample sizes �250 (Hu and Bentler,

1999). Although factors such as the number of indicators

and non-normal distributions affect statistical power, the

available sample size was adequate for model tests in the

overall sample and for sub-group analyses according to

condition (Kaplan & George, 1993).

Nested models were compared based on w2 difference

tests and changes in the values of the CFI, RMSEA, NNFI,

and SRMR (Vandenberg & Lance, 2000). Although

w2 difference tests were conducted and reported, their

utility is limited because of the large samples used in this

analysis. Examining differences in the RMSEA, CFI, and

NNFI has been found to be superior to interpretations

based strictly on w2 difference tests (Cheung & Rensvold,

2002). The main criterion used to judge significant model

differences was a change in CFI of > .01 between nested

models (Cheung & Rensvold, 2002). Overlap in the

RMSEA point estimates and 90% CIs between two

nested models was also used to judge meaningful change

in fit between models.

Models

The factor validity of each scale was examined first by

fitting the hypothesized model to the data using CFA.

Based on the TAAG pilot study, the measures of self-

efficacy for overcoming barriers to physical activity, enjoy-

ment of physical activity, outcome-expectancy value, and

perceived barriers were hypothesized to represent single

latent factors. Self-management strategies and social

support were hypothesized to each include two correlated

factors. The social support items indicated family and

friend support. The self-management items indicated

cognitive and behavioral strategies.

If the hypothesized model was not supported, modi-

fication indices, standardized residuals, squared multiple

correlations, covariances between items, and exploratory

techniques were examined in a random hold out sample

(n¼ 500) to determine if misfit was a function of a prob-

lem item or the hypothesized factor structure (Anderson &

Gerbing, 1988). The revised model was then tested in the

full sample. After establishing a good fitting model, the

multi-group and longitudinal factor invariance for each

scale was examined. The primary analyses involved testing

the factor invariance across White, Black, and Hispanic/

Latino girls within each grade level (sixth and eighth) and

testing the longitudinal invariance in the sample of girls

that completed the questionnaires in both sixth and eighth

grade. Secondary analyses were conducted to determine

whether the instruments were invariant across age

within each grade level (sixth grade: 11–11.5,11.5–12,Ta
b
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12–12.5 years; eighth grade: 13–13.5, 13.5–14, 14–14.5,

14.5–15 years) and across BMI categories (< 85th, 85th to

95th, and > 95th percentile) using sex-specific BMI-for-age

growth charts published by the Centers for Disease Control

and Prevention (Kuczmarski et al., 2002). Invariance was

also tested between girls from the intervention (n¼ 2021)

and control (n¼ 1935) schools in the eighth grade to

determine whether exposure to the TAAG intervention

affected the measurement equivalence of the scales. The

longitudinal invariance analysis included the multi-group

comparison between girls in the control (n¼ 949) and

intervention (n¼ 944) schools to determine whether

the measurement equivalence across time was altered by

exposure to the intervention.

Factor invariance for each scale was examined by

testing and comparing a series of nested models using

standard procedures (Vandenberg & Lance, 2000). The

first step was to fit the model for a given instrument to

the data from each group separately (e.g. White, Black, and

Hispanic/Latina for the race analysis). This allowed the

adequacy of the model to be assessed within each group

prior to the multi-group invariance analysis. Sample sizes

were too small (e.g., <200) to estimate stable parameters

for other racial groups (Comrey & Lee, 1992; Kaplan &

George, 1993). The invariance analysis involved testing

and comparing five models. Each successive model

(M1 to M5) included previous model restrictions

(i.e., M3 included restrictions from M2) plus additional

constraints, resulting in a series of nested models, Model

1 (M1) tested the equivalence of the hypothesized pattern

of paths, factor variances, item means, and item errors

across groups. In this model, all hypothesized parameters

were freely estimated in the groups. Model 2 (M2) had

restricted paths from the factor(s) to the observed items

(factor loadings). In model 3 (M3), the factor variance and

covariance were added to those being held invariant.

Model 4 constrained item intercepts (means) to be equal,

while in model 5 (M5) the item uniquenesses (errors) were

constrained across groups. When model fit is compared

across gradually more restrictive models (more parameters

constrained to be equal across groups) it can be

determined if model fit is affected by constraining sets of

parameters to be equal across groups. Item errors reflect

random variance or systematic variance otherwise not

explained by the factor model. Testing the equivalence of

item means and errors is very restrictive, and equivalence

of factor structure (configural invariance) and loadings

(metric invariance) is conventionally considered a suffi-

cient criterion for concluding factorial invariance across

groups (Vandenberg & Lance, 2000).

The general model used to test longitudinal invariance

of each instrument was a two-wave (time 1 and 2) single

factor model which includes auto-correlated errors (Pitts,

West, & Tein. 1996). The measurement error terms (item

uniquenesses) are allowed to co-vary because some of the

systematic variance unaccounted for by the latent factor

should be the same over time. Comparisons of successive,

nested models M1–M5 tested the stationarity of the scales

(i.e., are measurement properties of the scales equivalent

across time?). The stability (do participants remain in the

same rank order over time?) was also assessed. The stability

coefficient is estimated as the correlation between factor

scores at two time points.

Results
General Descriptives

Scale means, standard deviations, reliabilities, and kurtosis

values are shown in Table I. The internal consistency

reliabilities ranged from 0.50 to 0.90. Most were above

0.70. Values for the perceived barriers subscales were

lower (0.50–0.71), but the reliability of the second-order

barriers factor was �0.90 in both sixth and eighth grade

samples. The difference in mean scores between sixth and

eighth grade girls was not significant for outcome-

expectancy value, the cognitive self-management subscale,

and the social evaluation and outcomes factors of the

perceived barriers scale. All other mean scale scores were

significantly worse for eighth compared to sixth grade girls.

The effect size estimates (Cohen’s d) were generally

small with values around 0.20 SD for the scales having

significant mean differences. The scales each had equiva-

lent measurement properties between eighth grade girls in

the intervention and control schools (i.e., �CFI� 0.01

across nested models M1–M5). Results of the CFA were

not substantively different (i.e., fit remained good or

acceptable and results of difference tests of nested

models were unchanged) after adjustment for the nesting

effects of sites and schools, so unadjusted results are

presented unless otherwise noted.

Factor Validity and Invariance

The results for each scale are presented separately. Fit of

the models in White, Black, Hispanic/Latino, and Asian

girls is presented in the text. For each scale, invariance

was assessed at each grade (Table II) and across race at

each grade (Table III). Asian girls were excluded because of

small samples in sixth (n¼ 104) and eighth (n¼ 181)

grades. Invariance was also tested across age within

each grade level and across BMI categories (Table IV).

Longitudinal invariance analysis comparing girls in the
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control and intervention schools is presented in Table V.

To conserve space, the fit of all models used in the invar-

iance analyses is not presented. Tables contain the fit of the

base model (all parameters free; M1) and the most con-

strained model judged to be invariant for each analysis

(e.g., if factor loadings were invariant but not the factor

variance, M2 would be presented). Configural (i.e., factor

structure) and metric (i.e., factor loadings) invariance was

supported in all multi-group and longitudinal analyses.

Factor variances/covariances were also found to be invar-

iant for each scale except enjoyment among sixth grade

girls. Although w2 difference tests comparing the nested

models were frequently significant, the median decrease

in CFI across the invariant models was only 0.004.

In addition, values of RMSEA were very similar across

models for a given scale. The median difference between

the most constrained model judged to be invariant and

the next model (in most cases M3 vs M4) was 0.025.

Self-efficacy

The hypothesized 8-item single factor model provided

good fit to the data for both sixth and eighth grade girls

(see Table II). The fit of the model for white (sixth:

CFI¼ 0.986, NNFI¼ 0.980, RMSEA¼ 0.037, SRMR¼

0.020; eighth: CFI¼ 0.986, NNFI¼ 0.980, RMSEA¼

0.040, SRMR¼ 0.018), Black (sixth: CFI¼ 0.950,

NNFI¼ 0.930, RMSEA¼ 0.061, SRMR¼ 0.035;

eighth: CFI¼ 0.991, NNFI¼ 0.988 RMSEA¼ 0.029,

SRMR¼0.019), and Hispanic/Latina (sixth: CFI¼ 0.996,

NNFI¼0.994, RMSEA¼ 0.020, SRMR¼ 0.019); eighth:

CFI¼0.980, NNFI¼ 0.986, RMSEA¼ 0.043,

SRMR¼ 0.022) girls was also good. Fit was acceptable

among Asian girls (CFI > 0.95, NNFI > 0.94,

RMSEA < 0.07, SRMR� 0.05). Factor structure (config-

ural), loadings (metric), and factor variance were invariant

across race/ethnicity groups in sixth and eighth grades. In

addition, item means (scalar) and errors (uniquenesses)

were invariant across age groups within grade, BMI

levels, and across time between sixth and eighth grades.

The stability coefficient (SE) was 0.40 (.024), p < .001.

Self-management

The eight item self-management scale was designed

to assess both cognitive and behavioral strategies. The

hypothesized two–factor correlated model had acceptable

fit for the sixth grade girls (CFI¼ 0.957, NNFI¼ 0.919,

RMSEA¼ 0.067), but poor fit for the eighth grade girls

(CFI¼ 0.926, NNFI¼ 0.860, RMSEA¼ 0.102). An explor-

atory analysis revealed a large covariance between items 2

(‘‘I think about the benefits I will get from being physically

active’’) and 3 (‘‘I try to think more about the benefits

of physical activity and less about the hassles of being

active’’). Because of the similar content and the complex

nature of item 3, it was removed from the model.

In addition, item 1 (‘‘I do things to make physical activity

more enjoyable’’) is conceptualized as a behavioral

Table II. Model fit for girls in sixth and eighth grades

Scale/Sample w2 df p-value NNFI CFI RMSEA (90% CI) SRMR

Self-efficacy

Sixth grade n¼ 2804 131.209 20 <.001 0.971 0.979 0.045 (0.037�0.052) 0.022

Eighth grade n¼ 3956 104.049 20 <.001 0.987 0.991 0.033 (0.027�0.039) 0.015

Self-management strategies

Sixth grade n¼ 2804 36.953 8 <.001 0.987 0.993 0.036 (0.025�0.048) 0.013

Eighth grade n¼ 3956 104.276 8 <.001 0.973 0.986 0.055 (0.046�0.065) 0.017

Enjoyment

Sixth grade n¼ 2811 79.672 9 <.001 0.983 0.990 0.053 (0.043�0.064) 0.016

Eighth grade n¼ 3956 270.837 9 <.001 0.967 0.980 0.086 (0.077�0.095) 0.021

Perceived Barriers

Sixth grade n¼ 2797 187.377 24 <.001 0.945 0.963 0.049 (0.043�0.056) 0.027

Eighth-grade n¼ 3950 372.923 24 <.001 0.925 0.950 0.061 (0.055�0.066) 0.033

O-E Value

Sixth grade n¼ 2741 35.695 5 <.001 0.988 0.994 0.047 (0.033�0.062) 0.014

Eighth-grade n¼ 3926 66.907 5 <.001 0.984 0.992 0.056 (0.045�0.069) 0.015

Social support

Sixth grade n¼ 2669 261.607 13 <.001 0.937 0.961 0.085 (0.076�0.094) 0.039

Eighth-grade n¼ 3934 273.865 13 <.001 0.967 0.979 0.071 (0.064�0.079) 0.029

w2
¼ chi-square test statistic, df¼ degrees of freedom, p-value¼ probability value, NNFI¼ non-normed fit index (i.e., Tucker–Lewis index), CFI¼ comparative fit index,

RSMEA¼ root mean square error of approximation, SRMR¼ standardized root mean square residual.
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strategy, but cross-loaded significantly with several of the

cognitive strategy items and was also removed. The final

model contained two correlated factors indicated by three

items each. The fit of this model was good for girls in the

sixth and eighth grade (Table II). The correlation between

the cognitive and behavior factors was 0.87 in both sixth

and eighth grade girls. The fit for white, black, and

Hispanic/Latino girls was also good in each grade

(CFI > 0.97, NNFI > 0.95, RMSEA < 0.06,

SRMR < 0.03). Fit was acceptable among Asian girls

(CFI > 0.95, NNFI > 0.91, RMSEA < 0.09,

SRMR < 0.05). Factor structure, loadings, and factor var-

iances/covariances were invariant across race/ethnicity

groups in sixth and eighth grades and across time between

sixth and eighth grades. In addition, item means and errors

were invariant across age groups within grade and BMI

levels. The stability coefficient (SE) was 0.41 (.030) for

the cognitive factor and 0.44 (.026) for the behavioral

factor, p < .001.

Enjoyment

The enjoyment scale was composed of seven negatively

worded items from a modified version of the PACES.

Preliminary analysis of item kurtosis suggested that item

4 (‘‘When I am active it makes me depressed’’) should be

dropped. It had a large kurtosis value (5.622) and more

than 76% of girls ‘‘Disagree a lot’’ with the item. The single

factor model for the six-item scale fit well for both sixth

and eighth grade girls (Table II). Although the fit was

adequate or good for each of those models in the groups

of black, white and Hispanic/Latino girls (CFI > 0.95,

NNFI > 0.920, SRMR < 0.040), the RMSEA suggested

some degree of misfit for Hispanic/Latino girls in the

sixth (RMSEA¼ 0.110) and black girls in the eighth

grade (RMSEA¼ 0.108). Adjustment for between-school

variation improved fit in each of those groups

(RMSEA < 0.07). Results were similar for Asian girls in

both sixth and eighth grades (CFI > 0.95, NNFI > 0.920,

SRMR < 0.04, RMSEA¼ 0.130 and 0.102), but RMSEA

was <0.08 after adjustment for school. Configural and

metric invariance was supported across race in both sixth

and eighth grade girls. Factor variance was not equivalent

in the sixth grade, but adjustment for between-school

variation improved fit of model 3 (CFI¼ 0.974,

NNFI¼ 0.970, RMSEA¼ 0.047, SRMR¼ 0.08) without

influencing models 1 and 2. Item means were equivalent

across race in the eighth grade. Item means and errors were

also invariant across time between the sixth and eighth

Table III. Model fit and invariance across Black, White, and Hispanic/Latino girls

Scale/Grade Model w2 df NNFI CFI RMSEA (90% CI) SRMR

Self-efficacy sixth M1 149.363 58 0.971 0.980 0.044 (0.035�0.052) 0.025

M3 200.440 74 0.969 0.972 0.046 (0.038�0.053) 0.057

Self-efficacy eighth M1 163.937 58 0.977 0.987 0.038 (0.031�0.045) 0.020

M3 205.418 74 0.981 0.984 0.039 (0.033�0.045) 0.057

SM Strategies sixth M1 60.721 24 0.982 0.990 0.043 (0.030�0.057) 0.018

M3 81.063 38 0.986 0.989 0.037 (0.026�0.048) 0.036

SM Strategies eighth M1 125.726 24 0.968 0.983 0.060 (0.050�0.071) 0.022

M3 158.438 38 0.976 0.980 0.052 (0.044�0.061) 0.050

Enjoyment sixth M1 123.209 27 0.974 0.984 0.066 (0.054�0.078) 0.022

M2 172.083 37 0.973 0.978 0.066 (0.057�0.077) 0.042

Enjoyment eighth M1 278.937 27 0.965 0.979 0.089 (0.080�0.099) 0.022

M4 372.125 51 0.976 0.973 0.073 (0.066�0.080) 0.045

Barriers sixth M1 231.110 72 0.939 0.960 0.052 (0.044�0.059) 0.032

M3 282.724 94 0.945 0.952 0.049 (0.043�0.056) 0.042

Barriers eighth M1 423.394 72 0.917 0.945 0.065 (0.059�0.071) 0.037

M3 482.139 94 0.930 0.939 0.059 (0.054�0.065) 0.045

O-E Value sixth M1 64.977 15 0.978 0.989 0.064 (0.049�0.081) 0.018

M4 104.493 35 0.987 0.985 0.050 (0.039�0.061) 0.051

O�E Value eighth M1 84.021 15 0.980 0.990 0.063 (0.050�0.076) 0.017

M4 95.652 35 0.981 0.984 0.056 (0.043�0.069) 0.046

Social Support sixth M1 257.430 39 0.936 0.960 0.085 (0.075�0.095) 0.040

M3 285.039 55 0.952 0.958 0.073 (0.065�0.082) 0.063

Social Support eighth M1 285.806 39 0.965 0.978 0.074 (0.066�0.082) 0.031

M3 333.329 55 0.972 0.976 0.066 (0.059�0.073) 0.042

w2
¼ chi-square test statistic, df¼ degrees of freedom, NNFI¼ non-normed fit index (i.e., Tucker–Lewis index), CFI¼ comparative fit index, RSMEA¼ root mean square error of

approximation, CI¼ confidence interval. SRMR¼ standardized root mean square residual, M1–M4¼ nested models 1 through 4 are described in the text.
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grades, age groups within grade, and BMI levels, excepting

non-equivalent item errors across BMI levels in the sixth

grade. The stability coefficient (SE) was 0.30 (.024),

p < .001.

Perceived barriers

The hypothesized single factor model of the perceived

barriers scale did not adequately fit the data for sixth

(CFI¼ 0.922, NNFI¼ 0.877, RMSEA¼ 0.065) or eighth

(CFI¼ 0.893, NNFI¼ 0.832, RMSEA¼ 0.082) grade

girls. Exploratory analyses revealed that several items

having similar content had large covariance values. The

items related to obstacles (bad weather, don’t have time,

time away from friends), social evaluation (‘‘I don’t know

how ð’’, ‘‘ð would make me embarrassed’’, ‘‘I’m chosen

last ð’’), and outcomes (‘‘ð don’t like to sweat’’, ‘‘ð get

hurt or sore’’, ‘‘ð would make me tired’’) tended to load

together. Item 1 (‘‘physical activity is boring’’) was then

excluded because of content. Based on this exploratory

analysis, a model of three correlated first-order factors

(r¼ 0.59–0.78) subordinate to a second order factor

model was developed that had good fit in sixth and

eighth grade girls (Table II). This revised model fit

acceptably for Black, White, and Hispanic/Latino girls in

each grade (CFI > 0.94, NNFI > 0.91, RMSEA < 0.08,

SRMR� 0.04). Fit was similar among Asian girls in the

sixth grade (CFI¼ 0.935, NNFI¼ 0.902, RMSEA¼

0.066, SRMR¼ 0.057) but not the eighth grade.

Factor structure, factor loadings, and factor variance

were equivalent across groups according to race/ethnicity,

age within grade, and BMI and across time between the

sixth and eighth grades. In addition, item means and errors

were equivalent across age groups within the eighth grade.

The stability coefficients (SE) were 0.43 (.027), p < .001,

for the second order barriers factor and 0.654 (.458),

p > .05, 0.33 (.098), p < .001, and 0.352 (.027),

p < .001, for the obstacles, social-evaluation, and out-

comes subscales, respectively.

Outcome-expectancy value

This scale represents the products of ratings of outcome-

expectancy beliefs and the associated value of each belief.

The single factor model including all nine items did not

fit well for sixth (CFI¼ 0.920, NNFI¼ 0.867,

RMSEA¼ 0.114) or eighth (CFI¼ 0.907, NNFI¼ 0.845,

RMSEA¼ 0.132) grade girls. An exploratory analysis

revealed several large covariance values among similarly

worded items. Correlated uniquenesses have been used

Table V. Fit for models used to assess longitudinal invariance for each scale between control (n¼949) and intervention (n¼944) groups

Scale Model w2 df NNFI CFI RMSEA (90% CI) SRMR

Self-efficacy M1 343.555 190 0.977 0.982 0.029 (0.024–0.034) 0.027

M2 360.936 211 0.980 0.982 0.027 (0.023–0.032) 0.032

M3 362.774 213 0.980 0.982 0.027 (0.022–0.032) 0.033

M4 457.823 237 0.974 0.974 0.031 (0.027–0.036) 0.037

M5 562.573 261 0.968 0.965 0.035 (0.031–0.039) 0.047

SM Strategies M1 218.447 88 0.971 0.981 0.040 (0.033–0.046) 0.022

M2 237.956 100 0.973 0.979 0.038 (0.032–0.044) 0.028

M3 240.817 112 0.977 0.981 0.035 (0.029–0.041) 0.030

Enjoyment M1 349.824 94 0.969 0.978 0.054 (0.048–0.060) 0.027

M2 370.103 109 0.973 0.978 0.050 (0.045–0.056) 0.031

M3 396.048 112 0.971 0.976 0.052 (0.046–0.057) 0.050

M4 472.780 130 0.970 0.971 0.053 (0.048–0.058) 0.048

M5 570.090 148 0.968 0.964 0.055 (0.050–0.060) 0.052

Barriers M1 662.576 238 0.925 0.942 0.043 (0.040–0.047) 0.037

M2 709.377 262 0.928 0.939 0.042 (0.039–0.046) 0.041

M3 727.119 271 0.929 0.937 0.042 (0.038–0.046) 0.042

O-E Value M1 115.217 58 0.988 0.992 0.032 (0.024–0.041) 0.020

M2 128.278 70 0.990 0.992 0.030 (0.021–0.038) 0.025

M3 130.883 73 0.990 0.992 0.029 (0.021–0.037) 0.029

M4 220.544 88 0.981 0.982 0.040 (0.033–0.047) 0.036

M5 264.110 103 0.980 0.978 0.041 (0.035–0.047) 0.044

Social Support M1 423.307 128 0.962 0.974 0.049 (0.045–0.055) 0.034

M2 445.099 143 0.966 0.973 0.047 (0.042–0.052) 0.036

M3 487.591 155 0.965 0.970 0.048 (0.043–0.053) 0.056

w2
¼ chi-square test statistic, df¼ degrees of freedom, NNFI¼ non-normed fit index (i.e., Tucker–Lewis index), CFI¼ comparative fit index, RSMEA¼ root mean square error of

approximation, SRMR¼ standardized root mean square residual, CI¼ confidence interval. M1–M5¼ nested models 1 through 5 are described in the text.
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previously with this scale to account for the covariance

among these items (Dishman, Motl, Sallis, et al., 2005).

Simply including correlated error terms will always

improve model fit, but highly related items within a scale

suggest redundancy in item content or a scale that is multi-

dimensional. Because the scale was hypothesized to assess

a single latent factor, a revised model of the outcome-

expectancy value scale was considered. It included five of

the original items (1,3,4,5,9). The four items eliminated

from the scale (‘‘it would help get or keep me in shape’’,

‘‘it would be fun’’, ‘‘it would make me look better’’,

‘‘I would make new friends’’) had redundant item content

and/or large modification indices. Post hoc regression

analysis suggested that very little information was lost by

omitting these items. The adjusted R-square predicting

total score (nine-item scale) from the five selected items

was 0.945. The final revised model fit well for sixth and

eighth grade girls (Table II). The fit for black (sixth:

CFI¼ 0.993, NNFI¼ 0.987, RMSEA¼ 0.043, SRMR¼

0.015; eighth: CFI¼ 0.996, NNFI¼ 0.993, RMSEA¼

0.036, SRMR¼ 0.011), white (sixth: CFI¼ 0.984,

NNFI¼ 0.968, RMSEA¼ 0.080, SRMR¼ 0.020; eighth:

CFI¼ 0.993, NNFI¼ 0.987, RMSEA¼ 0.052, SRMR¼

0.014), and Hispanic/Latina (sixth: CFI¼ 0.996,

NNFI¼ 0.992, RMSEA¼ 0.039, SRMR¼ 0.014; eighth:

CFI¼ 0.978, NNFI¼ 0.956, RMSEA¼ 0.098, SRMR¼

0.024) girls was also good or acceptable. Fit was similar

among Asian girls in the eighth grade (CFI¼ 0.985,

NNFI¼ 0.969, RMSEA¼ 0.078, SRMR¼ 0.026) but not

the sixth grade.

Factor structure, factor loadings, and factor variance

were invariant across BMI levels in each grade. Item means

were also equivalent across race/ethnicity groups in both

sixth and eighth grades. In addition, item errors were

invariant across age within grade groups and across time

between the 6 h and eighth grades. The stability coefficient

(SE) was 0.17 (.027), p < .001.

Social support

The social support scale was hypothesized to included

two correlated factors representing friend and family

support for physical activity. The family factor items 4

(‘‘encouraged you ð’’) and 5 (‘‘done physical activity . . .

with you’’) had a large covariance in the sample of eighth

grade girls. Based on this covariance, squared multiple

correlations, and several significant modification indices,

item 4 was removed. The revised two factor model fit

well for both sixth and eighth grade girls (Table II).

The model fit acceptably for Black, White, and Hispanic/

Latino girls in each grade (CFI > 0.95, NNFI > 0.92,

RMSEA� 0.08, SRMR < 0.05). Fit was similar among

Asian girls in the eighth grade (CFI¼ .976, NNFI¼ .962,

RMSEA¼ .079, SRMR¼ 0.036) but not the sixth grade.

The correlation between friend and family support was

0.66 and 0.67 for sixth and eighth grade girls, respectively.

Factor structure, factor loadings, and factor variances/

covariances were invariant across race/ethnicity groups in

both sixth and eighth grades and across time between the

sixth and eighth grades. In addition, item means and errors

were equivalent across age groups within each grade and

BMI levels. The stability coefficient (SE) was 0.41 (.027)

for the friends factor and 0.53 (.021) for the family

factor, p < .001.

Discussion

The results confirm the factorial validity and the multi-

group and longitudinal invariance (at least equal structure

and factor loadings) of revised self-report scales used to

measure putative social-cognitive mediators of change in

physical activity in a large sample of racially/ethnically

diverse middle-school girls from six different regions of

the US. The scales are thus suitable for use and further

evaluation in studies of White, Black, and Hispanic/Latino

girls in the sixth and eighth grades and in studies of

long-term change between the sixth and eighth grades.

The revised scales were also invariant (usually

including equal item means and errors) between age

levels within each grade and across levels of BMI. Hence,

the scales provide a technology for assessing cross-

sectional differences between 6-month age groups in

social-cognitive correlates of physical activity among

middle-school girls regardless of their BMI.

The present findings improve upon and extend our

earlier findings from the TAAG pilot study (Dishman,

Motl, Sallis, et al. 2005) to support valid assessment of

self-efficacy, self-management, enjoyment, perceived

barriers, and outcome-expectancy value. We provide the

initial evidence of factor validity for girls’ self-ratings of

the social support scales. Not all the initially hypothesized

models based on our prior studies fit adequately in all

groups, so re-specified models that appeared theoretically

and statistically sound were developed in random hold out

samples and then confirmed in all groups of the full

sample. Two items were dropped from the original self-

management scale (‘‘I do things to make physical activity

more enjoyable’’ and ‘‘I try to think more about the ben-

efits of physical activity and less about the hassles of being

active’’) with no loss of information. The strong correlation

between the cognitive and behavioral sub-factors suggest a

higher order, single factor structure, so it will be important
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for future studies to determine whether the two scales yield

independent results in observational or intervention

studies of physical activity. Study logistics and participant

burden led to the decision to use only the negative items

from the original enjoyment scale (Motl et al., 2001).

The item, ‘‘When I am active, it makes me depressed’’

was dropped because of extreme kurtosis; three of four

girls disagreed a lot with the item. Our results suggest

that further reduction of the six retained items could

occur with little loss of information. The adjusted R2 was

0.94 for predicting a total enjoyment score from four items

(‘‘I feel bored’’, ‘‘I dislike it’’, ‘‘it’s not at all interesting’’,

‘‘I would rather be doing something else’’). Redundant

items also were dropped from the measures of perceived

barriers (‘‘physical activity is boring’’), outcome-

expectancy value (‘‘ð keep me in shape’’, ‘‘ð be fun’’,

‘‘ð make me look better’’, and ‘‘ð make new friends’’)

and family support (‘‘encourage me ð’’) with no loss of

information. The perceived barriers sub-scales had low

internal consistency, but, the composite reliability for the

second-order factor was high. Thus, we suggest that the

score be summed score across the nine items.

In earlier studies of black and white high school girls,

we found that the barriers self-efficacy scale reported here

was invariant across one year (Motl et al., 2000) and three

years (Dishman et al., 2008) and mean scores did not

change during high school. The present results confirm

that scores on the scales obtained as long as 2 years

apart can be interpreted as having similar meaning.

Other studies using different measures have reported

shorter-term change in girls’ and boys’ self-efficacy for

physical activity (Duncan, Duncan, Strycker, &

Chaumeton, 2007; Edmundson et al., 1996; Garcia

et al., 1995; Nader et al., 1999; Neumark-Sztainer, Story,

Hannan, & Tharp, 2003). However, those reports did not

establish the measurement equivalence/invariance of

the questionnaires to insure that the same construct was

being measured at each time.

The stability of factor scores between the sixth and

eighth grades (i.e., the extent to which girls’ rank order

of scores stayed the same across time) was moderate for

self-efficacy, self-management strategies, perceived barriers,

and social support and was low for enjoyment and

outcome-expectancy value. Our pilot testing supported

the test-retest reliability of the scales (stability R¼ 0.64–

0.84) across 2 weeks (Dishman, Motl, Sallis, et al., 2005).

Thus, the lower 2-year stability of the scales shows a

considerable amount of naturally occurring change

within the girls, making these social-cognitive variables

feasible targets for intervention. Family support was more

stable over time than friend support. Previous studies of

longitudinal change in other measures of family and friend

support among adolescents (e.g., Dowda, Dishman,

Pfeiffer, & Pate, 2007; Duncan et al., 2007; Garcia et al.,

1995) did not report on the longitudinal invariance or

stability of the measures they used. Future study should

examine whether the measure of friend support is a proxy

measure of the girls’ social network or social incentives for

physical activity.

In addition to the evidence presented here supporting

the factorial validity and invariance of the measures, there

is also evidence for their construct validity. In a randomly

selected cohort of TAAG participants, we observed

direct and indirect relations among these social-cognitive

measures, consistent with self-efficacy theory (Bandura,

1997) and hypotheses about the functional network

of self-efficacy with perceived social support, self-

management, perceived barriers to physical activity,

and an objective measure of physical activity (Dishman

et al., 2009).

A strength of the study is the good representation

of Black and Hispanic/Latino girls, who have been under-

studied. However, a weakness is the poor representation of

other minority populations. The models tested had accept-

able fit among Asian girls for all scales except outcome-

expectancy value and social support in the sixth grade and

perceived barriers in the eighth grade. However, those

results are not trustworthy because of the small samples

of Asian girls in sixth (n¼ 104) and eighth (n¼ 181)

grades. Another weakness of the study is the absence of

girl-level measures of socio-economic status, so we cannot

conclude that the scales have measurement equivalence/

invariance across levels of social capital. Additional

research is needed to determine whether socio-economic

status moderates social-cognitive influences on girls’

physical activity independently of their race/ethnicity.

We conclude that the scores from these revised scales

can provide valid assessments of putative social-cognitive

mediators, or possibly moderators, of change in physical

activity that can be used in observational studies of

naturally occurring change or interventions designed to

increase physical activity during early adolescence among

girls regardless of BMI, especially those who identify

themselves as White, Black, or Hispanic/Latina.
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Appendix A – Social-Cognitive Measures

Barriers Self-Efficacy

Disagree

a lot

Disagree

a little

Neither Agree

nor Disagree

Agree

a little

Agree

a lot

1. I can be physically active during my free time on most days. � � � � �
2. I can ask my parent or other adult to do physically active things with me. � � � � �
3. I can be physically active during my free time on most days even if I could

watch TV or play video games instead.

� � � � �

4. I can be physically active during my free time on most days even if it is very

hot or cold outside.

� � � � �

5. I can ask my best friend to be physically active with me during my free time

on most days.

� � � � �

6. I can be physically active during my free time on most days even if I have to

stay at home.

� � � � �

7. I have the coordination I need to be physically active during my free time on

most days.

� � � � �

8. I can be physically active during my free time on most days no matter how

busy my day is.

� � � � �

Self-Management Strategies

HOW OFTEN was each of these things true for you in the LAST MONTH? Never Rarely Sometimes Often Very often

1. I think about the benefits I will get from being physically active. � � � � �
2. I say positive things to myself about physical activity. � � � � �
3. When I get off track with my physical activity plans, I tell myself I can

start again and get right back on track.

� � � � �

4. I try different kinds of physical activity so that I have more options to

choose from.

� � � � �

5. I set goals to do physical activity. � � � � �
6. I make back-up plans to be sure I get my physical activity. � � � � �

Enjoyment of Physical Activity

When I am active . . ..

Disagree

a lot

Disagree a

little

Neither Agree

nor Disagree

Agree

a little

Agree

a lot

1. . . . I feel bored. � � � � �
2. . . . I dislike it. � � � � �
3. . . . it’s no fun at all. � � � � �
4. . . . it frustrates me. � � � � �
5. . . . it’s not at all interesting. � � � � �
6. . . . I feel as though I would rather be doing something else. � � � � �
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Perceived Barriers

How often do these things keep you from being physically active? Never Rarely Sometimes Often Very often

1. The weather is bad. � � � � �
2. I don’t know how to do the physical activity that I want to do. � � � � �
3. I don’t have time to do physical activity. � � � � �
4. I’m chosen last for teams. � � � � �
5. I don’t like to sweat. � � � � �
6. It would take time away from my friends. � � � � �
7. I might get hurt or sore. � � � � �
8. It would make me embarrassed. � � � � �
9. It would make me tired. � � � � �

Outcome-Expectancy Value

If I were to be physically active during my free

time on most days . . . D
is

a
g
re

e

D
is

a
g
re

e
a

lit
tl
e

N
e
it
h

e
r

A
g
re

e
n

o
r

D
is

a
g
re

e

A
g
re

e
a

lit
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e

A
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re

e
a
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t

How important are

these things V
e
ry

u
n

im
p

o
rt

a
n

t

S
o

m
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w

h
a
t

u
n

im
p

o
rt

a
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t

N
e
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h

e
r
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p
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t

S
o
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w

h
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t

im
p
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a
n

t

V
e
ry

im
p

o
rt

a
n

t

1. . . . it would help me spend more time with

my friends.

� � � � � ! Spending more time with my friends

is . . .

� � � � �

2. . . . it would help me control my weight. � � � � � ! Controlling my weight is . . . � � � � �
3. . . . it would put me in a better mood. � � � � � ! Being in a better mood is . . . � � � � �
4. . . . it would make me better in sports,

dance, or other activities.

� � � � � ! Being better in sports, dance, or other

activities is . . .

� � � � �

5. . . . I would feel better about myself. � � � � � ! Feeling good about myself is . . . � � � � �

Social Support—Family

During a typical week how often has a member of your household . . . (for example, your father, mother, brother, sister, grandparent, or other relative)

Never Once Sometimes Almost every day Every day

4. . . . done a physical activity or played sports with you? � � � � �
5. . . . provided transportation to a place where you can do physical activ-

ities or play sports?

� � � � �

6. . . . watched you participate in physical activities or sports? � � � � �
7. . . . told you that you are doing well in physical activities or sports? � � � � �

Social Support—Friends

During a typical week, how often . . . Never Once Sometimes Almost every day Every day

1. . . . do your friends encourage you to do physical activities or play sports? � � � � �
2. . . . do your friends do physical activities or play sports with you? � � � � �
3. . . . do your friends tell you that you are doing well at physical activities or sports? � � � � �
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