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Abstract
Children’s self-efficacy for fruit and vegetable consumption (FVC) and proxy efficacy to
influence others to make fruit and vegetables (FV) available may influence their FVC. A previous
investigation has demonstrated that self-efficacy for fruit consumption, self-efficacy for vegetable
consumption, proxy efficacy to influence parents to make FV available, and proxy efficacy to
influence after-school staff to make FV available can be measured with four independent but
related scales. The purpose of the present investigation is to confirm this factor structure and
determine if the scales were invariant across gender, ethnicity, and socioeconomic status (SES)
subgroups of children attending after-school programs. Results provide further validity evidence
for the four correlated scales. In addition, results confirm measurement invariance across gender,
SES, and ethnicity, confirming the unbiased generalizability of the current measure to these
demographic groups. Lastly, tests of population heterogeneity reveal no meaningful differences in
self- and proxy efficacy among gender, SES, and ethnicity subgroups.
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Social cognitive theory (SCT) is a predominant model to understand and positively affect
health behaviors, such as fruit and vegetable consumption (FVC). Self-efficacy, a central
influence on FVC according to the SCT, was defined as a child’s belief that he or she can
execute a behavior at a necessary level in order to obtain a desired outcome (Bandura,
1986). Previous research has demonstrated a positive association between self-efficacy and
FVC among elementary school–aged youth (Domel et al., 1996; Kratt, Reynolds, &
Shewchuk, 2000; Perez-Lizaur, Kaufer-Horwitz, & Plazas, 2008; Reynolds et al., 1999;
Reynolds, Yaroch, Franklin, & Maloy, 2002; Sharma, Wagner, & Wilkerson, 2005) and
middle school–aged youth (Cullen, Bartholomew, Parcel, & Koehly, 1998).

According to the SCT, children have two ways of exerting control to reach a desired
outcome: direct personal agency and proxy agency (Bandura, 2001). Measurement of
children’s self-efficacy, or their personal estimate regarding their confidence to consume
fruit and vegetables (FV), is primarily a reflection of beliefs about direct personal agency,
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but children’s self-efficacy judgments also tap beliefs about proxy agency. Proxy agency can
also be assessed directly by obtaining children’s estimates of their belief that they can get
others to act on their behalf to reach desired outcomes. To better distinguish between beliefs
about these two forms of agency, researchers and practitioners may need to assess both self-
efficacy beliefs and beliefs about proxy agency using scales that assess proxy efficacy
judgments.

Previous FV research has reported some inconsistency in distinguishing between self-
efficacy and proxy efficacy in measurement (Geller, Dzewaltowski, Rosenkranz, &
Karteroliotis, 2009; Reynolds et al., 2002). In a research study measuring FV self-efficacy in
elementary school–aged children, Reynolds and colleagues (2002) performed analyses and
demonstrated that self-efficacy was best assessed as a single construct, with self- and proxy
efficacy items loading on one factor.

However, a more recent exploratory factor analysis (EFA) illuminated that self- and proxy
efficacy scales can assess independent but related constructs. This previous investigation
identified four underlying self-efficacy FV factors: self-efficacy for fruit consumption, self-
efficacy for vegetable consumption, proxy efficacy to influence parents to make FV
available, and proxy efficacy to influence after-school staff to make FV available (Geller et
al., 2009). Perhaps Geller and colleagues found different results than Reynolds because their
scale was based on items generated specifically to assess direct personal agency and proxy
agency independently. Thus, the initial objective of the current research is to further
investigate if self- and proxy efficacy are multidimensional and best assessed through
independent but related scales.

In addition to examining the theoretical framework of self- and proxy efficacy, a second
objective was to determine the consistency of these scales across different subgroups of
children. For example, Dishman and colleagues (2002) tested a measure of self-efficacy for
physical activity, determining invariance across Caucasian and African American adolescent
girls. Specifically, four questionnaires assessing determinants of physical activity had
equivalent factor structure, factor loadings, and factor variance. Similarly, a measure of
motivation for sport that included self-efficacy as an underlying construct demonstrated
equal factor structure and factor covariance across gender and grade level among 12 to 18
year olds (Martin, 2008). Although there is some work for physical activity, there is no
research examining the consistency of self- and proxy efficacy for FV scales across different
groups that vary on gender, race/ethnicity, and socioeconomic status (SES).

The consequences of a measurement instrument that does not generalize to all demographic
groups of a target population are problematic. For instance, when a measure is valid and
accurate for one group but less valid for another, findings may demonstrate demographic
differences where none exist. For example, Granner and colleagues (2004) reported no
ethnic or gender differences in self-efficacy among 11- to 15-year-old children; however,
research has demonstrated lower dietary self-efficacy among lower SES youth (6 to 18 years
old; O’Dea & Wilson, 2006). Furthermore, Geller and colleagues (2009) reported higher
proxy efficacy for FV from parents among children attending higher SES and less ethnically
diverse schools compared to children attending lower SES and more ethnically diverse
schools. But since the measurement invariance across subgroups on the scales used in these
studies had not been determined, it is unclear if these are true mean differences between
these subgroups or a consequence of shifts in measurement validity.

In summary, the current study had two primary aims: first, to confirm that self-efficacy is
multidimensional, containing both direct and proxy constructs that can be assessed with
independent but related scales, and second, to determine if the factor structure of self- and
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proxy efficacy scales were similar across subgroups from the same population of elementary
school–aged children (gender, SES, and ethnicity), and to identify any subgroup mean
differences.

Overall, we hypothesized that a multidimensional scale, containing self- and proxy efficacy
items would be confirmed (Geller et al., 2009). Specifically, the self-efficacy scale would
distinguish between self-efficacy for fruit consumption, self-efficacy for vegetable
consumption, proxy efficacy for FV from parents, and proxy efficacy for FV from after-
school staff. Furthermore, measurement invariance was expected across gender, SES, and
ethnicity groups, supporting the unbiased generalizability of the current measure to different
subgroups of elementary school–aged children.

Mean differences were not expected between gender, ethnicity, and SES subgroups for fruit
self-efficacy, vegetable self-efficacy, and proxy efficacy from after-school staff because of
previous reports of similar means among these subgroups on these constructs (Geller et al.,
2009; Granner et al., 2004). However, proxy efficacy for FV from parents was expected to
be higher among children categorized as higher SES and less ethnically diverse compared to
their counterparts, paralleling previous research (Geller et al., 2009).

METHOD AND PROCEDURE
The current analyses drew data from the Healthy Opportunities for Physical Activity and
Nutrition (HOP’N) project, a school-randomized controlled trial targeting the prevention of
obesity. Prior to randomization, seven participating after-school sites located in Lawrence,
Kansas, were categorized into two groups based on the concentration of both SES (based on
free or reduced-price lunch status) and racial/ethnic diversity. The SES and race/ethnicity
classifications were clustered; thus, four sites were categorized as lower SES, higher
diversity, and the other three as higher SES, lower diversity. Data for the current analysis
were drawn from both lower SES, higher diversity sites (69%) and higher SES, lower
diversity sites (31%).

During after-school time, children were led through a paper-and-pencil survey in small
groups assessing psychosocial variables related to physical activity and nutrition. Research
assistants followed a verbatim script and read each question aloud to the participating
children. Example questions with directions were displayed on a poster board and realistic
FV food models were used to clarify serving sizes. The institutional review board at a U.S.
midwestern university approved all procedures.

Measures
Four groups of items were developed based on SCT and previous FV literature (Reinaerts,
Nooijer, Candel, & Vries, 2006; Vereecken, Van Damme, & Maes, 2005). The self-efficacy
construct was assessed with three items representing self-efficacy for fruit consumption
(SEFC) and three items representing self-efficacy for vegetable consumption (SEVC). Proxy
efficacy from parents (PEFV-P) and proxy efficacy from after-school staff (PEFV-S) were
each captured with four items. The separation of these four factors was suggested in a
previous EFA study, which reported high internal consistency (α = .81, with subscale αs
ranging from .75 to .84) and provided detailed information on each of the included items
(Geller et al., 2009).

SEFC—The SEFC items were generated to correspond to the recommendation of one to
three servings of fruit or 100% fruit juice each day (U.S. Department of Agriculture
[USDA], 2005). Serving sizes were established from the food guide pyramid; therefore, one
serving of fruit and one serving of fruit juice was defined to the children as “1 medium piece
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of fresh fruit, ½ cup of fruit salad, ¼ cup of raisins, apricots or other dried fruit, 6 oz. of
100% orange, apple or grape juice (Do not count fruit punch, lemonade, Gatorade, Sunny
Delight or fruit drink).” Each question began with “How sure are you that you can eat … ,”
assessing in three separate questions confidence to eat one, two, and three servings of fruit
each day. Children responded using a 3-point scale, not sure at all, somewhat sure, and very
sure.

SEVC—Similar to SEFC, SEVC items were generated based on the food guide pyramid
(one to three servings each day; USDA, 2005). One serving of a vegetable was defined for
the children as “1 medium carrot or other fresh vegetable, 1 small bowl of green salad, ½
cup of fresh or cooked vegetables, ¾ cup of vegetable soup (Do not count french fries, onion
rings, potato chips or fried okra).” These questions were grouped with fruit consumption
items and began with “How sure are you that you can eat ….” Three separate questions were
included assessing children’s perceived ability to consume one, two, and three servings of
vegetables. Children responded using the same 3-point scale: not sure at all, somewhat sure,
and very sure.

PEFV-P—This measure was defined as children’s confidence in their skills and abilities to
get their parent to make FV available. Specifically, PEFV-P accessed children’s confidence
in having a parent or guardian provide FV opportunities for them. Each question began with
“How sure are you that you can get your parents to … ,” with example questions including
“buy fruit for a snack” and “fix your favorite vegetable dish.” Children responded to each
item on a 3-point scale, not sure at all, somewhat sure, and very sure.

PEFV-S—This measure was defined as children’s confidence in their skills and abilities to
get the after-school program staff members to make FV available. Each question began with
“How sure are you that you can get the teachers or staff members of the after-school
program to … ,” with example questions including “offer fruit and vegetable snack options”
and “offer 100% real fruit juice.” Again, children responded to each item using a 3-point
scale, not sure at all, somewhat sure, and very sure.

Statistical Analyses
Factorial structure of the current measure was evaluated with several confirmatory factor
analyses (CFAs) using Mplus 4.2 (Muthen & Muthen, 2007) and a weighted least square
with mean and variance correction (WLSMV) estimator function for categorical data. In
addition to the overall fit of the hypothesized model, several nested model comparisons were
made. Because of categorical data and WLSMV estimation, the χ2 difference test had to be
calculated from the derivatives of each model (Brown, 2006). First, the baseline model was
fitted to the data and the model derivatives saved for the nested χ2 test. Next, the more
constrained model was fit to the data and the χ2 difference test calculated using the
derivatives from both analyses.

Multigroup CFAs were conducted to analyze the across-group equivalence (measurement
invariance) as well as the group concordance of structural parameters (population
heterogeneity) for gender and SES subgroups. First, the baseline model was tested
separately for each subgroup with no invariance constraints. Next, the χ2 difference test
calculated from model derivatives was used to access possible degrade at each level of
model constrain. If a new set of parameters was found to be noninvariant across subgroups,
the constraint was lifted and the nonequivalent parameters were located in the model. If
parameters were invariant, parameter equality constraints were cumulatively held in place
and invariance tests continued.
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Because of an inadequate sample of African American children (n = 50) for multigroup
comparisons, a multiple-indicators, multiple-causes model (MIMC) was used to test
invariance across Caucasian and African American subgroups. MIMC modeling began by
confirming a sound CFA measurement model using a collapsed data set with both racial/
ethnic subgroups. Next, the indicators and latent factors were regressed onto the ethnicity
covariate (i.e., 0 = African American, 1 = Caucasian). By examining the direct effect of the
race/ethnicity covariate on both the indicator variables and the latent variables, indicator
thresholds and factor means were tested for invariance, respectively.

Beyond χ2, additional fit indices were used to determine adequacy of each model fit. The
comparative fit index (CFI) was adequate at values above .90 (Bentler, 1990) and the
Tucker–Lewis index (TLI; Bentler & Bonett, 1980) at values greater than or equal to .95
(Hu & Bentler, 1999). In addition, a root mean square error of approximation (RMSEA)
value less than .05 was indicative of a close fit, less than .08 was considered reasonable, and
between .08 and 1.00 was mediocre (Browne & Cudeck, 1993). Finally, the presence of
localized areas of model strain was determined from standardized residuals greater than 2.00
and modification index (MI) values greater than 4.00.

RESULTS
Participants and Descriptive Statistics

Participants were elementary school–aged children attending seven after-school programs on
elementary school sites. Of the 246 youth, 232 (94%) had complete self- and proxy efficacy
scores. The children were among an after-school group primarily composed of fourth-
graders but contained other grades of similar age (9% fifth grade and 3% sixth grade). The
mean age of the 232 students during the time of questionnaire completion was 9.68 years,
ranging from 8.00 to 12.55 years. Fifty-one percent were male, 39.2% were racially/
ethnically diverse (African American, n = 50; Native American/Alaska Native, n = 19;
Hispanic/Latino, n = 16; Asian, n = 3; other, n = 3), and 52.6% were considered lower SES
(eligible for free or reduced-price lunch). Because χ2 is sensitive to sample size, random
samples of males and lower SES children were taken to maintain an equal number of
subgroup participants for the multigroup CFAs. Specifically, 94% of the male sample was
randomly selected to equal the female sample (n = 119), and 90% of the lower SES sample
was randomly selected to equal the higher SES sample (n = 110). In consideration of
cultural differences and low sample sizes, analyses examining racial/ethnic differences only
included Caucasian (n = 141) and African American children (n = 50).

Overall Model Fit
Figure 1 depicts the complete specification of the baseline model along with the means and
standard deviations for the entire sample (N = 232) on each of the four latent constructs. The
first indicator of each latent construct was used as a marker indicator for its corresponding
latent construct. The measurement model contained no double loading indicators and all
measurement error was presumed to be uncorrelated. Accordingly, the model was
overidentified with 33 df.

The baseline model fit well, χ2(33) = 62.025, p = .002, CFI = .979, TLI = .986, and RMSEA
= .062. All freely estimated unstandardized parameters were statistically significant (ps < .
001). Inspection of residual variances and modification indices indicated no ill fits within
the solution, and factor loading estimates were strongly related to their supposed latent
factors (R2s = .456-.918). Finally, the four latent constructs were moderately correlated
(ranging from .145 to .458). Additional models were analyzed and compared to the baseline
model. As depicted in Table 1, these models all fit the data poorly, demonstrating inadequate
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fit indices. Furthermore, χ2 difference tests revealed that all additional constraints
significantly degraded the fit of the baseline model (all ps <.001). Latent construct means for
the entire sample are depicted in Figure 1.

Baseline Model Fit Across Subgroups
Tables 2 and 3 provide latent construct means and baseline model fits for each subgroup,
respectively. Ethnicity was controlled for in the model fit for SES subgroups and vice versa.
As depicted, the baseline models fit well for all subgroups. For the gender subgroups, all
freely estimated factor loadings were statistically significant (all ps < .001) and salient (R2s
range = .377-.958), which also resulted for both SES subgroups (R2s range = .284-.933) and
for the ethnicity group (R2s range = .321-.914). Lastly, there were no remarkable points of
strain noted in any of the models. Thus, results provide strong support for the structure of
the baseline model across each child subgroup.

Measurement Invariance and Population Heterogeneity Across Gender Groups
Table 3 provides χ2 values for invariance testing across gender groups. Model 1 analyzed
factor structure equality across gender (equal form), which fit the data well and served as the
baseline model for subsequent tests of invariance, χ2 = 88.670, p = .002. Next, factor
loadings and indicator thresholds were tested for equivalence (Model 2), determining
whether the measures had the same meaning and structure for males compared to females.
Model 2 had an overall good fit to the data and did not significantly degrade fit relative to
the equal form solution, χ2(8)Diff = 7.858, p = .448.

To test population heterogeneity, three additional models were analyzed, progressively
constraining factor variances, factor covariances, and factor means, respectively. Model 3
examined equality of variances among the four constructs across gender and did not degrade
the model fit, χ2(10)Diff = 10.686, p = .383. Thus, each latent construct has equal within-
variance dispersion across gender subgroups. Second, Model 4 constrained factor
covariances to be equal, testing whether the latent variables are more strongly related to each
other in one gender compared to the other. As shown, this constraint did not degrade the
model, χ2(9)Diff = 9.112, p =.427. Finally, Model 5 constrained the factor means to equality,
which again did not degrade model fit, indicating that males and females do not differ in
their levels of the four latent constructs, χ2(9)Diff = 6.137, p = .726.

Measurement Invariance and Population Heterogeneity Across SES Groups
The models tested across SES subgroups are presented in Table 3. Model 1 examined equal
form, providing an acceptable fit to the data, χ2 = 92.983, p = .001, CFI = .960, TLI = .973,
and RMSEA = .081. Model 2 tested equality of factor loadings and indicator thresholds,
which demonstrated good fit to the data and did not significantly degrade fit relative to the
equal form solution, χ2(8)Diff = 5.490, p = .704. Thus, the indicators evidence comparable
relationships to the four latent constructs in both SES subgroups.

Concerning population heterogeneity, the equal factor variance constraint did significantly
degrade the fit of the model (p value < .05), indicating that the within-group dispersion of
one or more of the constructs differs across the SES groups, χ2(10)Diff = 21.723, p = .017.
To identify the unequal latent variable(s), constraints on factor variances with the highest
modification index (MI) values were released consecutively until the partially unconstrained
model did not significantly degrade model fit. The SEVC constraint had the highest MI
value, which was released first and led to a nonsignificant degrade in model fit, χ2(9)Diff =
11.544, p = .240 (Model 3).
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Nonequality of SEVC factor variances did not allow equality of factor covariance tests for
this construct; however, constraints placed on the equality of the remaining three latent
variable covariances did not degrade the fit of the model, χ2(7)Diff = 8.666, p = .278 (Model
4). This demonstrates equal factor covariances across SES groups for the latent constructs
SEFC, PEFV-P, and PEFV-S. Model 5 examined equality latent construct means and did not
degrade model fit, indicating that higher and lower SES children do not significantly differ
in their average levels of the four latent factors, χ2(10)Diff = 14.285, p = .160.

Measurement Invariance and Population Heterogeneity Across Ethnicity Groups
The MIMC model, controlling for SES, provided a good fit to the data (Table 4), χ2(40) =
70.293, p = .004, CFI = .980, TLI = .986, and RMSEA = .054. Inclusion of the ethnicity
covariate did not alter the factor structure, and all items remained significant indicators of
their hypothesized latent factor (all ps < .001). Next, regression coefficients provided
information regarding equal indicator thresholds across ethnicity groups. An invariant
indicator was determined by fixing all the direct effects between the covariate and the
indicators to zero and inspecting MI values. MI values for all fixed effects between ethnicity
and each indicator were appropriately low, with the highest index equaling .773,
demonstrating indicator invariance across Caucasian and African American children.

Finally, equality of the four latent factor means was analyzed. Specifically, any significant
direct effect of the ethnicity covariate on any of the four latent factors represented
population heterogeneity. Although the African American subgroup demonstrated higher
mean scores on all latent variables except for SEVC (see Table 2), these differences were
not significant (all ps >.05).

DISCUSSION
This study supported the hypothesis that self-efficacy is multidimensional among
elementary school–aged children, characterized by self-efficacy for fruit consumption, self-
efficacy for vegetable consumption, proxy efficacy to influence parents, and proxy efficacy
to influence after-school staff. Second, the hypothesis that self- and proxy efficacy would be
invariant across different demographic groups was also supported. Specifically, complete
invariance was established across gender, SES, and ethnicity groups. Finally, population
heterogeneity did not exist across gender and ethnicity groups and existed only minimally
among SES subgroups. Several conclusions can be made from these findings.

First, the existence of four underlying factors representing self-efficacy for FVC suggests
that self-efficacy can be assessed as an independent but related construct to proxy efficacy.
This result supports findings from a previous EFA (Geller et al., 2009) and findings in the
physical activity domain (Dzewaltowski et al., 2007) but refutes reports of self-efficacy for
FVC as a unidimensional construct (Reynolds et al., 2002). An explanation for this contrast
may be the face validity of the different measures used among these separate studies.
Specifically, Reynolds and colleagues (2002) used 17 self-efficacy items targeting children’s
self-efficacy (“I can …”) and only 4 proxy efficacy items (“I can ask my mom or dad …”).
Thus, weak factor separation may have resulted from inclusion of more than 3 times as
many self-efficacy items. Previous research (Geller et al., 2009) and the current study
devoted specific attention to the conceptual distinction between self- and proxy efficacy,
illuminating these to be independent but related constructs.

Second, there are additional latent constructs that define self- and proxy efficacy for FV.
First, self-efficacy for fruit consumption is an independent but related construct to self-
efficacy for vegetable consumption. This supports previous research, reporting that fruit
consumption and vegetable consumption are independent behaviors (Gibson, Wardle, &
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Watts, 1998; Reinaerts et al., 2006; Vereecken et al., 2005). Thus, interventions should take
into account that these are separate behaviors with different influencing factors. Second, two
separate scales for proxy efficacy were also confirmed, capturing children’s proxy efficacy
to influence both their parents and their after-school staff. Thus, children’s proxy efficacy to
influence others to provide FV varies according to the authority figure in control of their
environment.

Third, our findings indicate that the current measure is invariant across gender, SES, and
ethnicity groups; thus, it is completely generalizable to these subgroups. This supports
previous research reporting that self-efficacy is invariant across separate subgroups for
physical activity, a related health behavior to FVC (Dishman et al., 2002; Martin, 2008;
Paxton et al., 2008). Furthermore, all latent variable variances were equal for males and
females; however, the latent variable SEVC was not invariant across SES subgroups.
Specifically, the amount of variability in SEVC within the lower SES subgroup was
significantly smaller, indicating more variability in SEVC among higher SES children.
Finally, results also demonstrated that the covariance between all four of the latent
constructs were equal for both genders, as were the relationships between the latent
constructs SEFC, PEFV-P, and PEFV-S for both SES subgroups.

Established measurement invariance across subgroups allowed us to analyze equality of
latent means. In other words, do subgroups differ in their levels of the latent variables?
Results demonstrated that males and females had equal latent variable means, supporting
previous research and our expectations (Geller et al., 2009; Granner et al., 2004). Therefore,
in consideration of research reporting higher FVC among females compared to males (Bere,
Brug, & Klepp, 2007; Lien, Jacobs, & Klepp, 2002; Lien, Lytle, & Klepp, 2001; Rasmussen
et al., 2006; Sweeting, Anderson, & West, 1994), results here suggest that these gender
differences in FVC are not resulting from differences in self- or proxy efficacy.

Furthermore, no latent mean differences were found between SES subgroups or between
Caucasian and African American subgroups. This finding contradicts previous research,
reporting differences in PEFV-P based on the SES and ethnic diversity classification of the
children’s schools (Geller et al., 2009). However, in the current analyses, SES and ethnicity
were looked at uniquely by covarying out the variance of SES in the ethnicity model and
vice versa; thus, testing only the unique impact of SES and ethnicity may have reduced
statistical strength. It is also possible that the school environment (i.e., concentration of high
and low SES and racial/ethnic diversity) affects children’s proxy efficacy rather than
individual-level demographic characteristics.

Study Limitations and Strengths
Limitations of this study should be noted. First, analyses relied on self-report data, which
can result in numerous biases, such as social desirability bias, unwillingness to be truthful,
and/or misunderstanding. Second, the subgroup sample sizes for ethnicity were not adequate
to run a multigroup CFA, limiting invariance tests to equality of indicator loadings and
equality of latent means. Lastly, the African American subgroup was considerably small and
may not be representative of the larger population.

The main strength of the current analyses is the use of CFA to investigate differences in
latent construct means. When using these modeling techniques to evaluate psychological
measurements, detailed invariance information and population heterogeneity tests are
provided that cannot be performed in more simplified analyses (i.e., ANOVA). For example,
the incorporation of means in a CFA allows for the analysis of between-group indicator
thresholds. Moreover, unlike simple mean comparisons, CFA comparisons are conducted
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within a measurement model that allows for the incorporation and adjustment of all
measurement error.

Implications for Practitioners
A central mechanism of health behavior change according to SCT is children’s confidence
to exert personal agency and proxy agency. Practitioners can assess children’s beliefs
underlying this behavior change mechanism with the self- and proxy efficacy scale items
validated in this study. Results demonstrated that constructs were assessed consistently
among elementary school–aged children and across different demographic subgroups. This
informs practitioners that these measures can be applied uniformly to all members of these
subgroups. For example, a school nutritionist focused on increasing students’ FVC using
self- and proxy efficacy components can apply and/or measure these constructs without the
concern of biasing toward any one subgroup. Furthermore, considering subgroups
demonstrated equal levels of self- and proxy efficacy (latent means), practitioners can apply
self- and proxy efficacy strategies to members of these different subgroups using the same
intensity.

This study illuminated that self-efficacy beliefs and proxy efficacy beliefs are independent
and related constructs. Children who lack confidence to eat fruits may be confident to eat
vegetables. As depicted in the Figure 1, children’s overall mean scores on the latent
constructs self-efficacy to eat fruit (2.527) and self-efficacy to eat vegetables (2.362) were
both high on a scale ranging from 1 to 3. In other words, on average, children are between
somewhat sure and very sure that they can consume between 1 and 3 servings of both fruit
and vegetables per day. The Centers for Disease Control and Prevention (2003) recommends
that children aged 9 to 11 years consume 1.5 to 2 cups of fruit and 1.5 to 3 cups of
vegetables per day; thus, practitioners are encouraged to continue the development of both
children’s self-efficacy to consume fruit and their self-efficacy to consume vegetables in
order to reach these goals.

Similarly, children’s confidence to influence after-school staff is not the same construct as
their confidence to influence parents. Also in Figure 1 are children’s overall mean scores on
these latent constructs. As seen, children report higher proxy efficacy from their parents
(2.501) in comparison to proxy efficacy from their after-school staff (1.997) on a scale
ranging from 1 to 3. This difference reflects children’s higher confidence to request FV
availability from their parents compared to the authority figures during after-school time.
Considering the amount of time children spend in school and the increasing use of after-
school programs, practitioners should focus on increasing children’s confidence to request
FV from authority figures who rule environments outside their home.

CONCLUSIONS
Overall, this research provides evidence supporting the factorial invariance of a theory-
derived (SCT) measurement of self- and proxy efficacy for FVC across gender, SES, and
ethnicity. This sanctions meaningful and truthful comparison of the latent constructs SEFC,
SEVC, PEFV-P, and PEFV-S between male and female children, lower and higher SES
children, and African American and Caucasian children. Research can now utilize these
measurements in studies examining the potential impact of self- and proxy efficacy for FV
on some additional variable(s) across subgroups of elementary school–aged children. Future
research should apply these latent constructs into structural equation models to evaluate
relationships with children’s FVC. Finally, interventions should be used to investigate if
altering these identified latent constructs can cause increases in children’s FVC.
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Figure 1.
Path diagram of model, including standardized factor scores and correlations. NOTE: The
table includes mean, standard deviation, skewness, and kurtosis statistics for self-efficacy
for fruit (SEFC), self-efficacy for vegetables (SEVC), proxy efficacy from parent (PEFV-P)
and proxy efficacy from after-school staff (PEFV-S). All indicators measured on scales
ranging from 1 to 3 (higher scores reflect higher levels of the assessed latent construct); N =
232.
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