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Many social science theories that examine the connection between beliefs and behaviors assume that belief
constructswill predict behaviors similarly across development. Converging research implies that this assumption
may not be tenable across all ages or all belief constructs. Thus, to test this implication, the relation between
behavior andbeliefs about the selfwas examined in 2 independent data setswith 2different constructs: aggression
and achievement. The respondents were 6 – 18 years of age and predominately Caucasian. Results using quasi-
simplex structural equationmodels suggest that self-beliefs becomemore strongly related to behavior as children
grow older independent of the reliability of the measures used. Possible limitations in the use of self-report
methodology with young children are discussed.

Children entering school are confronted with two
important tasks: to achieve and to get along cooper-
ativelywith others. Because of the importance of these
two tasks for positive development,many researchers
have focused their research on trying to understand
what might be the major influences on these out-
comes. An important tenet of this work is that a link
exists between beliefs about ability to perform
a behavior (self-efficacy) and actually performing
the behavior (e.g., Bandura, 1986; Crick & Dodge,
1994; Huesmann, 1988; Kohlberg, 1969; Wigfield &
Eccles, 1992). The theoretical models based on these
tenets are used to explain children’s behaviors by the
various belief domains that may be specific to the
behavior. For example, when trying to understand
achievement outcomes, children’s beliefs about their
ability to perform are often assessed and used to
predict behavior (Bandura, 1986; Wigfield & Eccles,
1992). A similar method is used in research in which

children’s beliefs about appropriate behavior with
peers are assessed in connectionwith their aggressive
behaviors (Crick & Dodge, 1994; Huesmann &
Guerra, 1997).

The models guiding this research imply that child-
ren’s beliefs and expectations about their behavior
will dictate or predict their behaviors and that this
prediction is similar across development. Younger
children, for example, would show similar relations
between their beliefs about achievement and actual
achievement as would older children. An assumption
from these theories, then, is that a primary interven-
tion for changing children’s behaviors in achievement
and peer relations is to change their beliefs about
important behaviors and that the age of the child
would not be a factor in this intervention. Even
though these models linking beliefs and behaviors
have beenwell examined across the years, the general
focus has been on cross-sectional relations or short-
term longitudinal studies with very limited age
ranges (e.g., middle childhood or adolescence). This
limitation primarily reflects the lack of longitudinal
data that spanned from early schooling (e.g., first/
second grade) to later schooling (high school). Thus,
little research has examined the specific relation
between self-beliefs and their associated behaviors
across time.
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A primary goal of this article is to examine the
relation between self-efficacy beliefs and behaviors
across time to determine the stability of this relation.
A question of particular interest is whether this
relation remains stable across time or changes as
children age. A related question is whether, if the
belief – behavior relation changes, the change is
related to age. A second goal of this article is to
examine these relations for two important develop-
mental outcomes: achievement and negative peer
relations (aggression). This type of research is impor-
tant for understanding whether self-referent beliefs
about behaviors are similarly predictive across time. If
self-referent beliefs do not relate to behaviors simi-
larly across time, then it is important to understand
how these relations may change so that interventions
may be appropriately targeted for the age of the child.

The Development of Beliefs and Behaviors

Considerable research has suggested that younger
children have difficulties with certain tasks and con-
cepts (e.g., future expectations, predictions of others’
behaviors, conservation tasks) but that these difficul-
ties are less apparent at older ages (Alvarez, Ruble, &
Bolger, 2001; Case, 1991; Harter, 1996; Parsons &
Ruble, 1977; Ruble, Parsons, & Ross, 1976). Piaget
(1963/2001; Siegler & Alibali, 2004) attributed these
changes to a shift from the preoperational stage of
reasoning to a concrete operational stage, which
involves more abstract thinking and use of symbolic
concepts beginning at about age 7. Although previous
cognitive development research focused on the idea
that children develop through discrete, qualitative
stages, researchers currently emphasize that children
steadily become better andmore efficient information
processors as the brain develops a greater capacity for
more complicated procedures (e.g., parallel process-
ing; Siegler & Alibali, 2004). Evidence of mental
capabilities that children did not possess at earlier
ages continues well into adolescence (Keating, 2004).

This revised view does not mean, however, that
development is linear. For example, some dramatic
changes appear to occur between the ages of 5 and 8,
making this an important focus for research (Siegler&
Alibali, 2004). Indeed, 8-year-olds have become the
most commonlyusedagegroup in studiesof children’s
ability to reason about themselves and others (Alvarez
et al., 2001; Harter, 1996). Researchers have referred to
this change as the ‘‘5 – 7 year shift’’ (Sameroff & Haith,
1986; White, 1970). White (1996), for example, referred
to the timeperiod after the age of 7 as entering the ‘‘age
of reason.’’ Historically, ages 5 – 7 have been regarded
as an important turning point distinguishing child-

hood from early adulthood because of the changes in
the mental ability of the child. However, there is also
research to suggest that adolescencemay be a key time
of change as children’s cognitive development contin-
ues to mature and shifts to reasoned action and
reflection (Keating, 2004). It is important when exam-
ining children’s beliefs to know whether or not signif-
icant shifts occur in children’s ability to understand
and then report on their beliefs across time in order
to understand when these beliefs might influence
behavior.

Development of Belief – Behavior Relations

Though few direct tests exist of the developmental
change in belief – behavior relations, differences in
belief – behavior connections before and after 8 years
of age have been reported frequently. Findings from
developmental research suggest that younger child-
ren’s beliefs and behaviors may be only negligibly
related before the age of 7 (Parsons & Ruble, 1977;
Spencer & Bornholt, 2003) and that beliefs are unreli-
able predictors of future behaviors until after the age of
8 (Huesmann & Guerra, 1997). This phenomenon has
beendocumented in researchon suchdiversedomains
as self-esteem (Davis-Kean & Sandler, 2001), expec-
tancies regarding success and failure (Parsons &
Ruble, 1977), beliefs about the acceptability of aggres-
sion (Huesmann & Guerra, 1997), and social informa-
tion processing in relation to externalizing behavior
(Lansford et al., 2006). These arrays of findings give
some indication that the relations between self-efficacy
beliefs and behaviors may vary across development.

Further support comes from research on expectan-
cies for success and failure. Parsons and Ruble (1977),
for example, showed that older children incorporated
information regarding their outcomes quickly and
changed their predictions about future successes or
failures accordingly, whereas children younger than
age 8 typically did not. This is consistent with
developmental work byHarter (1999) suggesting that
possible cognitive limitations to young children’s abi-
lity to answer these types of questions (self-reflective)
at earlier ages.

These findings, though suggestive, do not consti-
tute direct evidence on the question of whether
stability or change occurs in the relation between
self-efficacy beliefs and behaviors across develop-
ment. In order to test for stability, one would need to
examine the synchronous correlations between self-
efficacy behavioral beliefs and their associated behav-
iors and see if they differ across time. If they do not
significantly differ across time, then these relations
are stable. Conversely, if the synchronous correlations
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do significantly differ across time, then these relations
are changing and it will be important to specify at
what age these relations may be changing.

The current study is intended to describe and test
whether or not the relations between self-efficacy
beliefs and behaviors stay stable or change across time.
We examine these relations across time by using
information frommultiple data sets andmultiplebelief
domains. If the relations change, are the relations
weaker in childhood than in adolescence, as previous
research appears to suggest or do the associations
differ from one age period to another across early
childhood, middle childhood, and adolescence? An
important consideration in examining these changes is
whether reliability of the measures is a factor in the
change, such that younger children are less reliable in
their answers, thus attenuating the correlations
between beliefs and behaviors (Davis-Kean & Sandler,
2001; Trzesniewski, Donnellan, & Robins, 2003).

We use two different longitudinal data sets with
observations collected both in childhood and in
adolescence. In these data sets, we have information
on two different behaviors (i.e., academic achieve-
ment and aggressiveness) and self-efficacy beliefs
regarding these behaviors (e.g., self-concept of ability
and self-efficacy of aggression). Thus, a unique fea-
ture of this study is that we will test the generaliz-
ability of change in associations between self-efficacy
beliefs and behaviors both through analyzing two
independent data sets and by using two different
important childhood outcomes.

Method

The data sets for the study come from a collaboration
of longitudinal researchers who have made their data
sets available to answer and replicate developmental
questions. The data sets selected for the analyses met
two criteria. First, both had been guided by theories
(e.g., information processing theories, expectancy-
value theory) positing similar self-efficacy belief –
behavior relations across development. Thus, the
researchers had collected data that measured beliefs
and behaviors onmultiple occasions across childhood
and adolescence. Second, the self-efficacy beliefs and
behaviors were assessed in a similar manner across
time. The two data sets that met these criteria and
their relevant methodology are summarized below.

Data Sets and Measures

Childhood and Beyond (CAB). Three cohorts of chil-
dren from 28 schools located in four southeastern

Michigan school districts provided data for the current
analysis (Eccles, Wigfield, Harold, & Blumenfeld,
1993). Academic belief (math self-concept of ability)
and behavior (math grades) data were collected start-
ing in the fall and spring of the 1988– 1989 school year,
respectively, from children in Grade 1 (n5 317), Grade
2 (n5 330), andGrade 4 (n5 423) each year for 3 years.
In a follow-up study starting in 1994, data were
collected from these cohorts each year for 3 years. Thus,
the Grade 1 cohort has data from six periods (Grades 1,
2, 3, 7, 8, and 9), the Grade 2 cohort has data from six
periods (Grades 2, 3, 4, 8, 9, and 10), and the Grade 4
cohort has data from six periods (Grades 4, 5, 6, 10, 11,
and 12). Ninety-three percent of participants in the
sample are Caucasian, 50% are female, and all gener-
allywere of relatively high socioeconomic status (SES).

Self-concept of math ability (SCMA) and math
grades served as the primary belief and behavior
variables of interest, respectively. SCMA is a compos-
ite variable that includes five items: ‘‘How good at
math are you?’’ ‘‘If you had to list all the students from
best to worst in math where are you?’’ ‘‘Compared to
other subjects howgood are you atmath?’’ ‘‘Howwell
do you expect to do in math this year?’’ and ‘‘How
good would you be at learning something new in
math?’’ Responses were measured on a Likert-type
scale ranging from 1 to 7 (e.g., 15 one of the worst, 75
one of the best) and collected in the spring of the child’s
academic year. SCMA Cronbach’s alphas were .76,
.79, .85, .90, .92, and .93 for Waves 1 through 6,
respectively.

Math gradeswere obtained from school records. In
the first three waves, math grades correspond to the
child’s math performance during the spring only; in
the latter three time periods, the child’s final math
grade for the academic year was used. Grades were
coded on a scale of 1 – 16 where 1 represented an F�
and 16 anA+. The grades ranged between 1 and 16 for
the Grade 1 cohort, between 3 and 16 for the Grade 2
cohort, and between 1 and 16 for the Grade 4 cohort.

Child Development Project (CDP). The families in
the CDP (Dodge, Bates, & Pettit, 1990) were re-
cruited when the children entered kindergarten in
1987 or 1988 at three sites: Knoxville and Nashville,
TN, and Bloomington, IN. The combined sample
consisted of 585 families at the first assessment.
Males comprised 52% of the sample. Eighty-one
percent of the sample were Caucasian, 17% were
African American, and 2% were from other ethnic
groups. Follow-up assessments used in the present
study were conducted in Grades 1 – 3, 8, and 11,
giving a total of six waves of data. Compared to the
original sample, the families who provided data in
Grade 11 (78% of the original sample) were of
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slightly higher SES, but participants and nonparti-
cipants did not differ by race, single-parent status,
or mothers’ reports of children’s externalizing be-
haviors in kindergarten.

In Grades kindergarten through 3, children were
presented with a series of four cartoon pictures and
brief verbal descriptions of the cartoon events. In each
cartoon, children were told to imagine being the pro-
tagonist. After hearing the description of each event,
children were presented with alternative strategies
(competent, aggressive, and inept) for dealing with
the situation. Efficacy for aggression was assessed by
askingchildren to ratehoweasy itwouldbe for them to
act aggressively in each situation (15HARD, 25 hard,
35 easy, 45 EASY). Efficacy for aggressionwas scored
as the average of this item following the aggressive
response across the four vignettes. Cronbach’s alphas
for this measure in Grades 1 – 3 were .64, .59, and .55,
respectively. In Grades 8 and 11, participants were
shown six video vignettes that started with a social
interaction and culminated in an ambiguous provoca-
tion by peers or adults directed toward a protagonist
adolescent. Participants were asked to imagine being
the protagonist. Three vignettes depicted provocations
that were relevant to both boys and girls and were
presented to all participants; the remaining three
vignettes were sex specific. Each provocation segment
was followed by two segments that presented an
aggressive and a nonaggressive response to the prov-
ocation, respectively. After each of the responses
presented on the video, efficacy for aggression was
assessed by asking adolescents how easy it would be
for them to act aggressively in each situation (15 very
hard, 5 5 very easy). A composite variable was created
in Grade 8 and Grade 11 by averaging this item from
the aggressive responses across the six vignettes.
Cronbach’s alphas for these measures were .82 and
.86, respectively.

Mothers completed the Child Behavior Checklist
(CBCL; Achenbach, 1991) annually when their chil-
dren were in kindergarten through grade 11. Mothers
reported whether each item was 0 5 not true, 1 5

somewhat or sometimes true, or 2 5 very or often true of
the child. The 20 items in the aggression subscalewere
summed to create a separate scale for each year.
Cronbach’s alphas were high and stable (.87, .87, .87,
.89, .89, .90 for Waves 1 through 6, respectively).

Attrition and Missing Data Plan

The problem of missing data is inherent in the use
of longitudinal data sets. Each of the data sets used in
this study had various amounts of missing data—
ranging from a low amount of missing (CDP; 5%) to

a rather high amount of missing (CAB ; 40%). In
order to minimize bias due to attrition, the CAB and
CDP missing data were multiply imputed using the
NORM program (Schafer, 1999). Compared to other
missing data procedures, multiple imputation (MI) is
superior when it comes to minimizing bias due to
attrition (Graham, Hofer, & Piccinin, 1994; Little &
Rubin, 1987; Schafer & Olsen, 1998). In the same
regard, MI is also far superior to simple casewise
deletion (Little & Rubin, 1987; Schafer & Olsen, 1998).
Moreover, not only are the parameter estimates more
trustworthy when usingMI (due to its accounting for
attrition more effectively) but also standard errors
associated with the parameter estimates are not
artificially decreased, and as such inferences are
trustworthy as well (Graham et al., 1994; Schafer &
Olsen, 1998).

One assumption of the MI procedure is that all
variables included in the procedure are approximately
normallydistributed (Schafer&Olsen, 1998).Anydata
with violations of normality (e.g., aggressive behavior
variables) were transformed prior to imputation. A
second assumption of theMIprocedure is that the data
imputedaremissingat random.WhenutilizingMI, the
first step is to empirically identify asmany variables as
possible that are related to the missingness of the
variables to be imputed. Once identified, these varia-
bles are included in the imputation process as ‘‘auxil-
iary variables,’’ and their inclusion helps to ensure that
the imputed data resulting from the MI procedure are
unbiased. However, once the data are imputed, the
auxiliary variables are dropped, and the imputed data
are then analyzed separately from the auxiliary varia-
bles. Because the auxiliary variables are not included in
the actual analyses, they are not equivalent to control
variables.

Separately forCABandCDP, the number ofmissing
time points for each variable was used as a grouping
variable, and a series of one-way analyses of variance
were conducted to determine what auxiliary variables
were significantly related to missingness. Several aux-
iliary variables were identified and incorporated into
the MI model for both data sets, including SES in-
dicators (i.e., income, education, and occupation), IQ
measures (e.g., Slossan, Wechsler Intelligence Scale for
Children –Revised), sex, race/ethnicity, and demo-
graphic location variables such as neighborhoods or
school districts.

Due to the cohort-sequential design of CAB, there
are many instances of planned missingness (e.g.,
a respondent is missing data due to the design
of the study as opposed to nonresponse). In instances
of planned missingness, data were not imputed.
For example, due to the design of the study, no
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respondent in the first cohort of CABprovided data at
Grades 4, 5, 6, 10, 11, and 12. Thus, individuals in the
first cohort of CABdid not have data imputed at these
grades, and instead only had data imputed for the
grades where data were actually collected (Grades 1,
2, 3, 7, 8, and 9). In a similar fashion, for the remaining
two CAB cohorts, data were imputed only for the
grades where data were actually collected. For each
respondent, datawere imputed at the individual item
level (as opposed to the scale level). This was done for
three reasons. First, when using MI and imputing
scale data, it is standard practice to carry out those
imputations at the item level (Schafer & Olsen, 1998).
Second, when possible, we model the multiitem
scales as latent constructs in our structural equation
models, and therefore, our analyses demand item-
level data. Finally, as is standard practice when
utilizing MI (Graham et al., 1994; Schafer & Olsen,
1998), in instances where respondents had complete
missing data for a givenmeasure at a particular grade
(whether based on a single-item or amultiitem scale),
and that complete missingness was not due to
planned missingness, data were imputed.

Among the 1,070 respondents included in the CAB
analyses, the mean percentage missing across the 36
measures for which missing values were imputed
(five observations for the math self-concept of ability
scale at six time points and one observation of grades
at six time points) was 40.1%. Based on this fraction,
eight data sets were imputed to reach an efficiency
level above .95 (Rubin, 1987).Among the 585 respond-
ents included in the CDP analyses, the mean
percentagemissing across the 148measures forwhich
missing values were imputed (20 observations for the
CBCL at six time points, 4 observations for the efficacy
for aggression scale at the four initial time points, and
6 observations for the efficacy for aggression scale at
the last two time points) was 5.3%. Based on this
fraction, only three data sets needed to be imputed in
order to reach an efficiency level above .95 (Rubin,
1987); however, because five imputed data sets is the
standard minimum for number of imputed data sets
(Schafer&Olsen, 1998), five data setswere imputed to
reach an efficiency level well above .95.

Analysis Strategy

Imputed means and estimates of their standard
errors were calculated using PROC MIANALYZE
within SAS (SAS Institute, 1999), which was deve-
loped to estimate standard errors ofmultiply imputed
data. All analyses were conducted within Mplus
(Muthen & Muthen, 1998 – 2006), using the imputa-
tion option developed for multiply imputed data.

In order to assess if the association between SCMA
and math grades changes over time, we used the
quasi-simplex measurement model presented in Fig-
ure 1. In order to asses if the relation between efficacy
for aggression and aggressive behavior changes over
time, we used the quasi-simplex measurement model
presented in Figure 2. First, the models in Figures 1
and 2 are measurement models (as opposed to causal
path models) because there are no causal paths in
either model and, instead, only correlations are
included. The inclusion of causal paths (say, autore-
gressive paths) would answer a different question—
namely, ‘‘how does the relationship between changes
in beliefs and changes in behaviors between time t
and time t�1 itself change over time?’’

Second, the models in Figures 1 and 2 are both
quasi-simplex models because in both models the
behavior measure (i.e., math grade for the model in
Figure 1 and aggressive behavior for the model in
Figure 2) is based on a single indicator. Within
a quasi-simplex model, in order to adjust for the
reliability of each measure at each time point, errors
are fixed basedon the following equation: e5r2[1� a]
(Joreskog, 1970). For the model in Figure 1, the
measure for behavior (i.e., final math grade) is based
on a single indicator; as such the interitem reliability
between fall math grade and final math grade was
used as a proxy measure for interitem reliability
(allowing for the fact that grades generally represent
a true scorewith some error). For each of the six points
in time, a given point in time’s interitem reliability
between fall math grade and final math grade was
applied. Across the six time periods, the alphas were
.85, .85, .88, .95, .96, and .96, respectively. For the
model in Figure 2, the measure for behavior (i.e.,
aggressive behavior) is based on the aggregate of 20
CBCL indicators for which the interitem reliability at
each time point was applied. Across the six periods,
the alphas were .87, .87, .87, .89, .89, and .90, respec-
tively. For both of the latent behavior constructs (math
grades and aggressive behavior), it is not possible to
correlate the error variances of matching items across
time because they are based on a single observed
indicator (Marsh, 1993). However, for both the latent
belief constructs (SCMA and efficacy for aggression),
which were based on multiple observed indicators,
the error variances of matching items were correlated
across time.

In order to empirically assess whether or not the
relation between behaviors and beliefs changes over
time, we compared models where the synchronous
covariances between beliefs and behaviors are con-
strained to be equal across time to models where the
synchronous covariances are free to vary across time.
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According to convention, model comparisons were
based on changes in chi-square relative to changes in
degrees of freedom (Kline, 1998). The chi-square
value used in themodel comparisons is the chi-square
value provided in the Mplus output, which is the
average chi-square value (Muthen, 2005) across them
data sets, wherem is the number of imputed data sets.

Results

Basic Descriptive Statistics

The imputedmeans and standarddeviations for all
measures for CAB and CDP are presented in Table 1.
The means and standard deviations are presented
separately for each cohort. The factor loadings for the
latent belief constructs, math self-concept of ability
(CAB), and efficacy for aggression (CDP), and the
latent behavior constructs, math grades, and aggres-
sive behavior, were computed from the measurement
models in Figures 1 and 2 and are listed in Table 2.
Also listed in Table 2 are the residual variances for
each observed variable included in the measurement
models in Figures 1 and 2. Because there are eight
imputed data sets for CAB and five imputed data sets
for CDP, there are 13 covariance matrices in all. As
such the covariance matrices are not presented here
but are available from the authors upon request.

Changes in Synchronous Correlations Between Math
Self-Concept and Math Grades

Before examining whether or not the association
betweenmath self-concept andmath grades shown in
Figure 1 changes over time, we tested for cohort and
sex differences in the relations shown in the model.
First, we tested for cohort differences. Specifically,
a fully unconstrainedmodel (Model 1, Table 3) where
all covariances were free to vary across the three
cohorts was compared to both a model where just
the synchronous covariances were constrained to be
equal across the three cohorts (Model 2, Table 3) and
a model where all covariances were constrained to be
equal across the three cohorts (Model 3, Table 3). The
v2diff test showed that these models differed signifi-
cantly from each other, and therefore, it was not
tenable that these associations were same across the
cohorts,Model 2, v2diff(12)5 60.37, p, .001, andModel
3, v2diff(52) 5 197.19, p , .001. Next, we tested for sex
differences. Again, we compared a fully uncon-
strainedmodel (Model 4, Table 3) where all covarian-
ces were free to vary across sex to both amodel where
just the synchronous covariances were constrained to
be equal across sex (Model 5, Table 3) and a model
where all covariances were constrained to be equal
across sex (Model 6, Table 3). The fit of Model 4 (the
fully unconstrained model) did not fit the data any
better than did Model 5, v2diff(6) 5 7.96, p 5 .24, or

Table 1

Overall Means for CAB and CDP, by Cohort

N

Point of assessment

Time 1 Time 2 Time 3 Time 4 Time 5 Time 6

CAB

Cohort 1 317

Math SCA 5.62 (1.03) 5.53 (0.98) 5.54 (1.00) 4.94 (1.25) 4.69 (1.28) 4.60 (1.37)

Math grade 9.96 (2.01) 10.52 (1.91) 10.79 (1.98) 11.95 (2.78) 11.49 (2.67) 10.06 (3.42)

Cohort 2 330

Math SCA 5.49 (0.67) 5.45 (0.69) 5.32 (0.73) 5.00 (0.82) 4.76 (0.89) 4.73 (0.94)

Math grade 10.65 (1.36) 10.99 (1.47) 11.87 (1.13) 11.97 (2.00) 11.00 (2.36) 11.13 (2.23)

Cohort 3 423

Math SCA 5.35 (0.76) 5.35 (0.78) 5.25 (0.82) 4.82 (0.93) 4.66 (1.01) 4.54 (1.07)

Math grade 11.11 (1.54) 12.04 (1.67) 11.99 (1.28) 10.43 (2.26) 9.58 (2.67) 9.92 (2.53)

CDP

Cohort 1 308

Aggression efficacy 0.48 (0.32) 0.43 (0.30) 0.42 (0.33) 0.40 (0.33) 0.39 (0.32) 0.32 (0.35)

CBCL 2.64 (0.86) 2.45 (0.90) 2.38 (0.97) 2.14 (1.07) 2.08 (1.32) 1.93 (1.11)

Cohort 2 277

Aggression efficacy 0.46 (0.30) 0.41 (0.30) 0.38 (0.30) 0.37 (0.32) 0.35 (0.32) 0.33 (0.37)

CBCL 2.45 (0.85) 2.31 (0.95) 2.13 (0.98) 2.07 (1.33) 2.19 (1.35) 2.05 (1.21)

Note. Standard deviations are in parentheses. CAB 5 Childhood and Beyond Study; CDP 5 Child Development Project; CBCL 5 Child
Behavior Checklist; SCA 5 self-concept of ability.
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Model 6, v2diff(26)5 35.18, p5 .11, and the v2diff test did
not significantly differ from the unconstrainedmodel.
Thus, we can conclude that the associations between
math self-efficacy and math grades did not differ
across sex.

Given these findings, we proceeded to estimate the
simplexmodel of relations betweenmath self-efficacy
and math grades across grades separately for each
cohort with the parameters constrained to be equal
across males and females. The resulting parameter
estimates are shown in Figure 1 (note that the stan-
dardized estimates or correlations are presented
opposed to the unstandardized estimates or cova-
riances). The estimates for the synchronous correla-
tions between math self-concept and math grades are
of key interest. In order to test if the synchronous
correlations vary over time, we conducted a series of
model comparisons. First, we compared a model
where all synchronous covariances were free to vary
across time (Model 7, Table 3) to a model where all
synchronous covariances were constrained to be
equal across time (Model 8, Table 3). Model 7 (where
synchronous covariances were allowed to vary across
time) fit the data better than did Model 8, v2diff(15) 5

272.20, p , .001. Thus, the association between math
self-concept and math grades does vary across time.
Next, guided by our expectation that the association
between beliefs and behaviors would be markedly
higher during adolescence than during childhood,
we compared a model where all synchronous cova-
riances between Grade 1 and Grade 5 (i.e., childhood)
were constrained to be equal and all synchronous
covariances between Grades 6 and 12 (i.e., adoles-
cence)were constrained to be equal (Model 9, Table 3)
to the more parsimonious Model 8 (Table 3). Model 9
fit the data better than did Model 8, v2diff(3) 5 111.66,
p , .001. As expected, the estimate for the syn-
chronous association during childhood (unstandard-
ized 5 .51, standardized ; .26) was lower than the
estimate for the synchronous association during
adolescence (unstandardized 5 1.94, standardized
; .51). Finally, guided by our expectation that the
association between self-efficacy beliefs and behav-
iors would also be markedly higher during late
childhood (Grades 3 – 5) than during early childhood
(Grades 1 – 2), we compared a model where all
synchronous covariances betweenGrade 1 andGrade
2 (i.e., early childhood) were constrained to be equal,

Table 2

Factor Loadings for Math Self-Concept of Ability (CAB), Math Grade (CAB), Efficacy of Aggression (CDP), and Aggression (CDP)

Point of assessment

Time 1 Time 2 Time 3 Time 4 Time 5 Time 6

Math self-concept of ability (CAB)

How good at math are you? .776 (.41) .847 (.29) .858 (.27) .903 (.21) .921 (.18) .910 (.19)

If you had to list all the students from best to worst in

math where are you?

.720 (.49) .782 (.40) .829 (.32) .749 (.48) .779 (.44) .779 (.42)

Compared to other subjects how good are you at math? .490 (.76) .620 (.62) .664 (.57) .839 (.33) .862 (.30) .841 (.32)

How well do you expect to do in math this year? .670 (.56) .593 (.66) .710 (.51) .762 (.46) .712 (.54) .829 (.33)

How good would you be at learning something new in math? .489 (.77) .430 (.82) .574 (.68) .726 (.51) .796 (.41) .820 (.35)

Math grade (CAB) .926 (.14) .924 (.15) .942 (.11) .977 (.05) .981 (.04) .982 (.04)

Efficacy for aggression (CDP)

Pushing kids out of line is hard for you? .462 (79) .514 (.74) .552 (.70) .664 (.56)

Telling a kid to stop changing the channel or you will hit

him/her is hard for you?

.723 (.48) .666 (.56) .603 (.64) .750 (.44)

Telling a kid that he/she had better let you play is hard for you? .622 (.61) .661 (.56) .742 (.45) .766 (.41)

Telling a kid that you will hit him/her if he/she does not

let you see his/her photos is hard for you?

.608 (.63) .682 (.53) .697 (.51) .708 (.50)

How easy would it be for you to act like this? (Vignette 1) .384 (.85) .653 (.57)

How easy would it be for you to act like this? (Vignette 2) .602 (.63) .744 (.44)

How easy would it be for you to act like this? (Vignette 3) .550 (.70) .721 (.48)

How easy would it be for you to act like this? (Vignette 4) .764 (.42) .707 (.50)

How easy would it be for you to act like this? (Vignette 5) .766 (.41) .595 (.65)

How easy would it be for you to act like this? (Vignette 6) .674 (.54) .747 (.44)

Child Behavior Checklist (CDP) .933 (.13) .933 (.13) .932 (.13) .944 (.11) .945 (.11) .946 (.11)

Note. Residual variances in parentheses. CAB 5 Childhood and Beyond Study; CDP 5 Child Development Project.
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all synchronous covariances between Grades 3 and 5
were constrained to be equal (i.e., late childhood), and
all synchronous covariances betweenGrades 6 and 12
(i.e., adolescence) were constrained to be equal
(Model 10, Table 3) to the more parsimonious Model
9 (Table 3). Model 10 did not fit the data any better
than did Model 9, v2diff(2) 5 2.27, p 5 .32. Thus, the
synchronous correlations between math self-efficacy
andmath grades donot appear todiffer between early
childhood and late childhood.

Changes in Synchronous Correlations Between Efficacy for
Aggression and Aggressive Behavior

Again, before examining whether or not the asso-
ciation between efficacy for aggression and aggres-
sive behavior changed over time, we tested for cohort
and sex differences in the measurement model pre-
sented in Figure 2. First, we tested for cohort differ-
ences. Specifically, a fully unconstrained model
(Model 1, Table 4) where all covariances were free to
vary across the two cohorts was compared to both
amodelwhere just the synchronous covarianceswere
constrained to be equal across the two cohorts (Model
2, Table 4) and a model where all covariances were
constrained to be equal across the two CDP cohorts
(Model 3, Table 4). The fit of Model 1 (the fully
unconstrained model) was not significantly better
than either Model 2, v2diff(6) 5 8.53, p 5 .20, or Model
3, v2diff(26) 5 35.93, p 5 .09. Thus, we concluded that
the associations between self-efficacy for aggression
and aggressive behavior did not differ across the two
CDP cohorts. Next, we tested for sex differences by

comparing a fully unconstrained model (Model 4,
Table 4)where all covarianceswere free to vary across
sex to both a model where just the synchronous
covariances were constrained to be equal across sex
(Model 5, Table 4) and a model where all covariances
were constrained to be equal across sex (Model 6,
Table 4). The fit of Model 4 (the fully unconstrained
model) did not fit the data any better than did Model
5, v2diff(6) 5 8.35, p5 .21, or Model 6, v2diff(26)5 28.95,
p 5 .31. Thus, we concluded that the associations
between self-efficacy of aggression and aggressive
behaviors (including synchronous correlations) did
not differ across sex.

Given these findings, we proceeded to estimate the
simplex model of relations between self-efficacy of
aggression and aggressive behaviors with the param-
eters constrained to be equal across sex and cohort.
The resulting parameter estimates are shown in
Figure 2 (note that the standardized estimates or
correlations are presented opposed to the unstan-
dardized estimates or covariances). The estimates for
the synchronous correlations between self-efficacy of
aggression and aggressive behaviors are of key inter-
est. In order to test if the synchronous correlations
vary over time, we conducted a series of model
comparisons. First, we compared a model where all
synchronous covariances were free to vary across
time (Model 7, Table 4) to a model where all synchro-
nous covariances were constrained to be equal across
time (Model 8, Table 4). Model 7 (where synchronous
covariances were allowed to vary across time) fit
the data better than did Model 8, v2diff(5) 5 49.65, p ,

.001. Thus, the association between self-efficacy of

Table 3

Childhood and Beyond Model Comparisons

Model v2 df Chi-square, p value CFI RMSEA v2diff df diff p value

Cohort comparison

(1) Cohort—unconstrained model 3,339.58 1425 , .001 .919 .061

(2) Cohort—synchronous covariances constrained 3,399.95 1437 , .001 .917 .062 60.37 12 , .001

(3) Cohort—‘‘structural’’ covariances constrained 3,536.77 1477 , .001 .912 .063 197.19 52 , .001

Gender comparison

(4) Gender—unconstrained model 2,472.67 942 , .001 .932 .055

(5) Gender—synchronous covariances constrained 2,480.63 948 , .001 .932 .055 7.96 6 .24

(6) Gender—‘‘structural’’ covariances constrained 2,507.85 968 , .001 .932 .055 35.18 26 .11

Structural comparison

(7) Unconstrained 3,339.58 1425 , .001 .919 .061

(8) All synchronous covariances constrained 3,611.78 1440 , .001 .908 .065 272.20 15 , .001

(9) Constraining 1st – 5th versus 6th – 12th 3,500.13 1437 , .001 .912 .063 111.66 3 , .000a

(10) Constraining 1st – 2nd versus 3rd– 5th versus 6th – 12th 3,497.86 1435 , .001 .912 .063 2.269 2 .32b

Note. CFI 5 comparative fit index; RMSEA5 root mean square error of approximation.
aModel comparison is based on comparing Model 9 –Model 8 (i.e., Model 9 fits better).
bModel comparison is based on comparing Model 10 –Model 9 (i.e., Model 9 and 10 fit equally well).
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aggression and aggressive behaviors does vary across
time. Next, guided by our expectation that the asso-
ciation between beliefs and behaviors would be
markedly higher during adolescence than during
childhood, we compared a model where all synchro-
nous covariances between kindergarten and Grade 3
(e.g., childhood) were constrained to be equal and
all synchronous covariances between Grades 8 and
11 (i.e., adolescence) were constrained to be equal
(Model 9, Table 4) to the more parsimonious Model 7
(Table 4). Model 9 fit the data better than didModel 7,
v2diff(1) 5 34.99, p , .001, demonstrating that the
relations between self-efficacy of aggression and
aggressive behavior were similar within childhood
and within adolescence but differed between child-
hood and adolescence. As expected, the estimate for
the synchronous association during childhood
(unstandardized 5 .00, standardized ; .01) was
lower than the estimate for the synchronous associa-
tion during adolescence (unstandardized5 .06, stan-
dardized ; .30). Finally, guided by our expectation
that the association between beliefs and behaviors
would be markedly higher during late childhood
(Grades 3) than during early childhood (kindergar-
ten—Grade2), we compared a model where all syn-
chronous covariances during early childhood were
constrained to be equal, all synchronous covariances
during late childhood were constrained to be equal,
and all synchronous covariances during adolescence
where constrained to be equal (Model 10, Table 4) to
themoreparsimoniousmodel 9 (Table 4).Model 10 fit
the data better than did Model 9, v2diff(1) 5 11.17, p ,

.001.As expected, the synchronous associationduring
late childhood (unstandardized 5 .04, standardized
; .15) was higher than the synchronous association
during early childhood (unstandardized 5 .00, stan-
dardized 5 �.02) but lower than the synchronous
association during adolescence (standardized 5 .06,
unstandardized ; .30).

Discussion

Decades of theoretical and empirical developmental re-
search have suggested that a cognitive-developmental
shift in middle childhood may account for well-
documented differences between cognitive function-
ing in early and later childhood (Case, 1991; Harter,
1996; Sameroff &Haith, 1986). Among these develop-
mental progressions are several that involve how
children think about and judge the behaviors of self
and others (Flavell & Miller, 1998; Wellman, Cross, &
Watson, 2001). This article presents evidence of a sim-
ilar developmental progression in links between
children’s self-efficacy beliefs and their own behav-
iors. Although many theoretical models in the social
sciences imply that this link should be stable across
development (Crick & Dodge, 1994; Fazio, 1995), our
results suggest that, at least in the case of some self-
efficacy beliefs, this assumption is not tenable.

Underlying this conclusion are our findings that
the relation between beliefs in two different psy-
chological domains (self-concept of ability for math,
self-efficacy for aggression) and behaviors (grades,

Table 4

Child Development Project Model Comparisons

Model v2 df

Chi-square,

p value CFI RMSEA v2diff df diff p value

Cohort comparison

(1) Cohort—unconstrained model 1,646.59 896 , .001 .899 .054

(2) Cohort—synchronous covariances constrained 1,655.18 902 , .001 .899 .053 8.525 6 ns

(3) Cohort—‘‘structural’’ covariances constrained 1,682.52 922 , .001 .898 .053 35.928 26 ns

Gender comparison

(4) Gender—unconstrained model 1,669.37 896 , .001 .898 .054

(5) Gender—synchronous covariances constrained 1,677.71 902 , .001 .898 .054 8.348 6 ns

(6) Gender—‘‘structural’’ covariances constrained 1,698.31 922 , .000 .897 .054 28.945 26 ns

Structural comparison

(7) Unconstrained 1,103.86 437 , .001 .909 .051

(8) Constraining all synchronous covariances 1,153.52 442 , .001 .903 .053 49.653 5 , .001

(9) Constraining K to 3 versus 8 – 11 1,118.52 441 , .001 .908 .052 34.997 1 , .001a

(10) Constraining K to 2 versus 3 versus 8 – 11 1,107.35 440 , .001 .909 .051 11.167 1 , .001b

Note. CFI 5 comparative fit index; RMSEA 5 root mean square error of approximation.
aModel comparison is based on comparing Model 9 –Model 8 (i.e., Model 9 fits better).
bModel comparison is based on comparing Model 10 –Model 9 (i.e., Model 10 fits better).
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mother reports of child aggression) increases with
development independently of the ability to measure
the constructs. It is notable that these relations do not
differ by sex for either math achievement or aggres-
sion where we might have expected differences to
exist.

Another strong finding is that these changes rep-
licate in four independent samples. In the case ofmath
achievement, three independent cohorts assessed
with the same self-efficacy and behavior measures
across time showed the same shift in relations
between childhood and adolescence and also dis-
played very similar relations at the same point in
development (grade). The same findings replicated
for self-efficacy of aggression and aggressive behav-
iors with two independent cohorts. Interestingly,
when examining aggression beliefs and behaviors,
there appears to be an additional significant shift in
the relations between early childhood and middle
childhood. Thus, theredoes appear to be an important
adolescent change in the relation between self-efficacy
beliefs andbehaviors for both achievementandaggres-
sion beliefs but an additional shift for aggression
beliefs in middle childhood. Examining whether this
shift is consistent with cognitive-developmental
changes that are being seen in early adolescence
(Keating, 2004)will be an important avenue of research
to pursue in the future.

One of the many challenges in explaining this
change is accounting for the possibility that the
reliability of the relevant measures may increase
across time, thus producing the more stable age-
related relations. Previous research has indicated that
reliabilities and stability in measurement do increase
by age (Davis-Kean & Sandler, 2001; Guay, Marsh, &
Boivin, 2003; Trzesniewski et al., 2003), though even
young children appear to respond reliably in these
domains and can even make complicated differentia-
tions across multiple aspects of the self (Marsh,
Debus, & Bornholt, 2005). To rule out measurement
unreliability as an alternative explanation for the
present findings, our analyses corrected for attenua-
tion by using latent variables withmultiple indicators
in structural equationmodels. Furthermore, as can be
seen in the Method section, the internal reliability
coefficients at both the earliest and the later ages
showed adequate to good internal reliability. Simi-
larly, the within-construct correlations across time
(i.e., the extent to which beliefs and behaviors corre-
lated with themselves across time) were both sizable
and stable, revealing that belief and behavior struc-
tures remain relatively stable across time. Thus, the
measures across the studies appear to be generally
good indicators of the constructs measured, and the

observed changes in the concurrent relations across
time are unlikely to be due to changes in the reliability
of the measures.

Developmental psychologists have demonstrated
that children are capable of certain thoughts and
actions well before the classic Piagetian stages would
have predicted them (Gelman & Baillargeon, 1983).
However, isolating a reliable developmental progres-
sion in belief – behavior relations implies both groups
have been correct in concluding that the early devel-
opment of beliefs is a precursor to later knowledge
about the self. This knowledge, however, may only
become accessible and predictive at a certain point in
development (Harter, 1999).

The present findings thus underscore the impor-
tance of several methodological issues for future
studies of belief – behavior relations. Our data rely
on self-report methods of self-efficacy beliefs, and the
observed changes in synchronous relations can only
be generalized to other self-report findings. Similarly,
beliefs other than self-efficacy beliefs should be exam-
ined to determine whether belief – behavior relations
vary across types of self-beliefs. As Wellman et al.
(2001) have found, false beliefs arewell established by
the age of 5, and thuswewould not necessarily expect
to see these types of changes in relations across time in
tasks related to false beliefs.

Even with these limitations, the findings under-
score the importance of several methodological issues
for future studies of belief – behavior relations. Ques-
tions of how and when in development these phe-
nomena should be measured also remain important
for future research endeavors. Should researchers
collect self-report data on self-conceptions of beliefs
if the purpose is to predict behavior, especially in
cross-sectional data collection? The fact that the
beliefs data in the present study are self-reports from
children, whereas the behavior indicators are school
records and reports from parents constitutes both
a strength andweakness for interpreting the analyses.
Using reports fromothers or school records avoids the
method variance problems that occur whenmeasures
of both the independent and the dependent variables
come from self-reports of study participants. Exper-
imental studies would potentially permit testing
these hypotheses directly and give us additional
information on the potential mechanisms underlying
the change in the relations between beliefs and
behaviors across time.

Despite these remaining challenges, the present
evidence of changes across time in the connection
between self-efficacy beliefs and behaviors is a poten-
tially significant advance in understanding the nature
of belief – behavior relations. That the finding is
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robust across multiple belief – behavior domains
(achievement and aggression) and using different
measures of behavior (grades, parent reports of
aggression) strengthens the contribution of the work
as a useful beginning point for understanding this
phenomenon and its implications for future research
on theory and methods. Finally, confirming relatively
late increases in stability implies the possibility of
interveningwith young children at risk for potentially
dysfunctional behavior-relevant beliefs. If children’s
beliefs regarding their academic performance or the
appropriateness and effectiveness of certain behav-
ioral strategies are in formation well into the school
years, clinicians have a window of opportunity dur-
ing which interventions directed toward these beliefs
might lead to more positive and successful behaviors
in the future.
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