
Sex Differences in the Stability of Self-Regulation
Across Childhood

Michelle Anne Coyne & Jamie C. Vaske &

Danielle L. Boisvert & John Paul Wright

Received: 7 October 2014 /Revised: 10 January 2015 /Accepted: 19 January 2015 /
Published online: 25 February 2015
# Springer International Publishing AG 2015

Abstract
Purpose Self-regulation has gained wide-spread attention across a number of social
science disciplines in recent years. It is clear that a lack of self-regulation is related to a
host of behavioral, social, and criminogenic outcomes. Questions remain, however,
regarding between and within sex differences in the change and stability of self-
regulation across time.
Methods Using data from a large representative sample of children in the USA, we
employed latent class growth analyses to examine the patterns of development in self-
regulation in males (N=10,293) and females (N=9873) over a 5-year time span from
kindergarten through fifth grade.
Results Results indicated that females had a higher mean level of self-regulation across
time and that both the male and female samples yielded three classes. In both samples,
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all three classes remained relatively stable across time, with particular stability in the
lowest self-regulatory groups.
Conclusion There was little change in mean self-regulatory behavior regardless of class
membership or sex. These findings have important implications for early identification
of and early intervention with children exhibiting self-regulatory problems.
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Introduction

Self-regulation and related concepts such as self-control, impulsivity, and anger regulation
have been cited as some of the strongest predictors of concurrent and future social and
behavioral problems in both criminology and psychology [11, 46, 52]. In traditional
criminological literature, many studies have focused on self-control measured in terms
of impulsivity, risk-taking, insensitivity towards others, and preference for physical over
mental activities [21, 22]. Self-regulation is a similar but broader concept that has been
defined a variety of ways by different scholars and theories [7]. One view of self-
regulation is that it is the ability to control or direct one’s attention, emotion, cognition,
and behavior in ways that allows for successful adaptation to environmental demands,
achievement of goals, and compliance with group norms [39, 47]. This is a broad
conceptualization of self-regulation that incorporates a number of processes related to
attention and regulation, such as attention shifting, concentration, persistence, organiza-
tion, flexibility, self-control, impulsivity, risk taking, effortful control, and appropriate
expression of emotion, cognition, and behavior. A broad definition of self-regulation is in
line with current theoretical perspectives on regulation and research from neuroscience
which shows that the same brain regions (i.e., anterior cingulate gyrus, frontal cortex,
insula, temporal cortex) are involved in these multiple, interrelated processes [13, 55].

Research has shown that individuals with low levels of self-regulation are more likely
to have problems with school, employment, relationships, substance abuse, and are
more likely to be involved in criminal activities [2, 61, 64]. Poor self-regulationmay also
predict continuity in criminal activity as Monahan et al. [38] noted that adolescents with
impulsivity and aggression suppression issues were most likely to remain persistent
offenders in early adulthood. Given the importance of self-regulation to healthy social
functioning, investigators have begun to examine the development of self-regulation
across the life course. The general findings from the literature are that self-regulation,
like self-control and other traits, typically emerges early during toddlerhood and that the
ability to self-regulate one’s affect, behavior, and attention increases throughout early
childhood and becomes moderately stable during middle childhood for the majority of
individuals [7, 16, 28, 47]. This type of information has provided theoretical and
empirical support for the emergence of early intervention programs that assess and
target toddlers’ progress towards psychosocial developmental milestones.

While there are a growing number of studies that investigate the development of
self-regulation, some questions remain regarding the applicability of self-regulation
trajectories within and between sexes. The majority of studies that have assessed
whether sex conditions the development of self-regulation have assumed that (1) the
development of self-regulation is captured by one trajectory that equally applies
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(more or less) to the population, rather than multiple trajectories explaining self-
regulation development for males and females and (2) if multiple trajectories explain
the development of self-regulation, the number and shape of the trajectories is the
same for males and females.

There are reasons to believe, however, that the development of self-regulation is
heterogeneous both within and between sexes. Potential heterogeneity in self-regulation
may relate to and help explain differential levels of self-control, impulsivity, and
criminal propensity between sexes. Research into other psychological and behavioral
constructs has shown that development cannot be clearly summarized by one trajectory,
and that the types and/or numbers of developmental trajectories may differ between
males and females ([6, 17, 20, 43]; except see [14]). A clearer understanding of the
development of self-regulation within and between sex is important for clinicians who
are attempting to identify and treat at-risk children and children with self-regulation
problems.

For instance, assuming that the development of self-regulation is the same between
males and females could lead to misidentification of at-risk youths and inappropriate
intervention approaches. Further, sex differences in the number and shape of self-
regulation trajectories could suggest that the causes and consequences of those trajec-
tories may vary by sex, thus further promoting the refinement of sex-specific theories.
At this point in the literature though, it is not clear whether the development of self-
regulation is sex neutral or sex specific. The current study addresses this gap in the
literature by using a semi-parametric group-based modeling approach to examine the
number and shape of self-regulation trajectories for males and females in a general
population sample of youths from kindergarten until the fifth grade.

The Development of Self-Regulation

The life-course development of self-regulation has been investigated using a variety of
methods and techniques. One way to categorize the development of self-regulation is
based upon absolute and relative stability. Absolute stability refers to the lack of change
in the mean level of self-regulation between two or more time periods. To say that a
behavior exhibits absolute stability over time would indicate that the mean score of self-
regulation at time 1 did not statistically differ from the mean score of self-regulation at
time 2. Relative stability, on the other hand, examines the rank order position of
individuals over time. That is, an individual’s self-regulation score at two time periods
(X1 and X2) is compared to the mean of the overall sample at time 1 and time 2 (X 1−X 1

and X 2−X 2), with consistency in distance from the mean at each time point reflecting
stability. For example, if an individual was in the top 5 % of highest self-regulation
scores at time 1 and remained in the top 5 % at time 2, this would indicate relative
stability in self-regulation.

In general, empirical evidence suggests that the average levels of self-regulation may
increase during toddlerhood and early childhood, but that self-regulation may begin to
exhibit absolute stability as youths move into middle childhood. This is the typical
pattern of development of self-regulation for the majority of youths. For example,
Raikes and colleagues’ [48] analysis of 2441 children showed that self-regulation
significantly increased from 14 months of age to 36 months of age. Similarly, other
studies have shown that there is positive growth in inhibitory control and the ability to
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delay gratification from ages 2 to 5 [34, 37]. Raffaelli et al.’s [47] study of 646 youths
from the National Longitudinal Study of Youths found that self-regulation increased
from age 4 to ages 8–9, but that there was no significant change in the mean levels of
self-regulation from ages 8–9 to ages 12–13. These findings suggest that the ability and
capacity to self-regulate may grow during childhood, but starts to stabilize at around 8
to 9 years of age [16, 39].

It is important to note, however, that some studies have shown that absolute stability
in self-control emerges around age 5–9 [57], while other studies have shown that self-
regulation and its components continue to develop into adolescence and young adult-
hood [41, 58]. For instance, Turner and Piquero [53] showed that the average levels of
self-control increased from ages 5 to 23. The inconsistency in results across studies may
be explained by the statistical approach being used. For example, latent class growth
models allow the development of self-regulation to unfold across multiple trajectories,
with some developmental trajectories being more common than others. Most latent
class growth model studies show that there is absolute stability in self-regulation and its
components for the majority of individuals, with a moderate percentage of the popu-
lation (16–28 %) exhibiting changes in the average levels of self-regulation and its
components [27, 28, 56]. Thus, self-regulation may be characterized by absolute
stability for most individuals, yet there are some individuals that exhibit changes in
their mean levels of self-regulation over time.

In terms of relative stability, the research suggests there is a moderate amount of
relative stability in self-regulation and its components from childhood into early
adulthood for most individuals [1, 47]. For instance, the correlation between self-
regulation at multiple time points often ranges from 0.33 to 0.83, with the majority
of correlations being between 0.40 and 0.60 [9, 27, 28, 53]. Similarly, Vazsonyi and
Huang’s [58] analysis of youths found that there was not significant variation in the
linear growth curve slope of self-control from ages 4.5 to 10.5, indicating that individ-
uals within the sample increased their self-control levels at approximately the same rate.
Results from latent class growth models have also shown that children and adolescents’
self-regulation may develop along multiple trajectories, but these trajectories may not
cross each other [28, 56, 57]; thus, individuals who exhibit self-regulation deficits at
later time periods are the same individuals who exhibited problems with self-regulation
in early periods of development.

Similar to the results on absolute stability, there is also evidence that there is relative
instability in self-regulation for a subset of the population. For instance, Burt et al.’s [9]
analysis of African American youths found that 50 % of the sample exhibited signif-
icant changes in self-control levels from ages 10 to 14, and in a recent study, Burt et al.
[8] also noted a large proportion of instability in impulsivity and risk-taking traits in
their sample of people 10–25 years of age. Studies employing linear growth curve
models have shown significant variation in the slope for self-regulation measures as
well [8, 41, 48, 62]. Hay and Forrest’s [27] latent class growth models showed that
approximately 46 % of the sample exhibited relative instability in self-control from
ages 6 to 15.

Overall, the evidence suggests that, in general, there is absolute and relative stability
in self-regulation from childhood to early adulthood for the vast majority of individuals.
Yet, there are groups of individuals who experience significant changes in the mean
levels of self-regulation over time (absolute instability). Further, these individuals may
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exhibit significant changes in self-regulation relative to their peers (relative instability).
These nuances in the literature may be exacerbated when one considers how sex
conditions the development of self-regulation, as most researchers have merely used
sex or gender as a covariate in their models rather than exploring whether self-
regulation develops along different trajectories for males and females.

Sex Differences in the Development of Self-Regulation

Self-control and social control theorists have argued that females should exhibit higher
levels of self-control, relative to males, because females are subjected to higher levels
of parental supervision than males and are more likely to be reprimanded for deviant
behaviors [21]. In particular, Hagan’s power-control theory states that females should
exhibit lower levels of risk-taking and greater self-regulation due to the intersection of
family structures, gender stereotypes, and parental supervision practices [24, 25]. In
patriarchal families, fathers may enjoy higher class positions within the workplace and
greater access to resources outside the home, especially due to risky decisions that lead
to success for the company or the individual. In contrast, mothers are considered
subservient to fathers, and are responsible for child rearing and tending to the family.
These gender norms are reproduced within the household to where daughters are
expected to stay close to the family to help their mother with household responsibilities,
while sons are encouraged to explore the outside world. This approach to childrearing
produces a situation where females develop higher levels of self-regulation than males
due to their higher levels of supervision, greater detection of risky behavior, and greater
punishment for risky behaviors. Thus, power-control theory suggests that there should
be sex differences in the average levels of self-regulation because of gender stereotypes
and gender differences in monitoring, recognition of deviance, and punishment. While
this provides a broad theoretical framework for gender differences in self-regulation,
power-control theory and other criminological theories do not give us insight into sex
differences in the longitudinal development of self-regulation. For guidance on these
issues, we turn to the empirical evidence on sex and the development of self-regulation.

A review of the research on sex differences in the development of self-regulation
shows that (a) females typically exhibit higher levels of self-regulation than males over
the life course [12, 19, 29, 30], (b) there is a lack of absolute stability in self-regulation
early in life for both males and females [37, 48, 58], (c) self-regulation begins to exhibit
absolute stability for the majority of individuals as males and females approach middle
childhood and adolescence (with some subgroups lacking absolute stability) [47, 49],
and (d) self-regulation is characterized by moderate relative stability for both males and
females [34]. Studies employing linear growth curve models have also shown that self-
regulation or its subcomponents may increase in early childhood, but the rate of change
in self-regulation does not significantly vary between sexes [34, 37, 48, 58].

While research has suggested that the development of self-regulation does not vary
by sex, there are at least two important limitations to this previous research. First, most
of the studies merely used sex or gender as a covariate in the analysis and few studies
conducted separate analyses by sex ([27, 48, 49]; except see [34, 47]; but see [39]).
Second, previous research has assumed that pooled estimates or single trajectories
accurately summarize the development of self-regulation for the entire sample.
Research from latent class growth models, however, have shown that the development
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of self-regulation is characterized by multiple trajectories [27, 28, 49, 56, 57] and that
the use of pooled estimates may provide an inaccurate picture on the development of
self-regulation. Thus, the use of single trajectories and the use of sex as a covariate
(rather than estimating separate models for males and females) may underestimate
heterogeneity in the development of self-regulation.

There are at least two additional reasons why one might expect the development of
self-regulation to vary between and within sexes. First, neuroimaging research has
shown that there are significant sex differences in the development of brain regions that
are implicated in self-regulation [15], and thus, there may be between sex differences in
the absolute stability of self-regulation. For instance, Lenroot and colleagues [32, 33]
reported that development of the frontal lobe appeared to peak approximately 1 to
2 years earlier for females than males. Raznahan et al.’s [50] analysis of 284 healthy
individuals from ages 9 to 22 showed that regions of the frontal lobes were slower to
mature (as measured by loss of cortical thickness) for males than for females. These
findings suggest that sex may condition the development of self-regulation because
there are between sex differences in the development of the brain regions typically
linked to self-regulation. Further, it is likely that there are within sex differences in the
development of self-regulation because the development of the frontal cortex within
males and females may not be homogeneous.

Second, research has shown that there are within and between sex differences in the
development of other psychological and behavioral constructs that are related to self-
regulation [20, 43]. Within sex differences may occur when there are multiple trajec-
tories (rather than one trajectory) that explain the development of a construct within
males or females. For instance, Côté and colleagues [14] found that impulsivity and
fearlessness was described by multiple trajectories for males and females, suggesting
that there is significant within sex variation in the development of those constructs.
Between sex differences may be evident when the number, shape, or type of develop-
mental trajectories differs between males and females. Broidy et al.’s [6] latent class
growth model of data from six samples found that there were significant sex differences
in the number and types of trajectories that best described physical aggression for males
and females. For example, the authors found that physical aggression was described by
two trajectories for females (one stable, one decreasing) in the Dunedin
Multidisciplinary Health and Development Study, but physical aggression patterns
were explained by three stable trajectories for Dunedin males. Further, the degree of
absolute and relative stability in physical aggression varied between sexes. Dekker
et al. [17] also found that (1) multiple trajectories explained the development of
depressive symptoms within each sex, (2) the number and type of trajectories charac-
terizing depressive symptoms varied between sexes, and (3) the degree of absolute and
relative stability in depressive symptoms differed for males and females. Together,
these findings indicate that there may be significant between and within sex variation in
the development of self-regulation which may be an important finding for identification
and intervention of problem behavior.

Current Study

Given the limitations of previous research and questions surrounding the absolute and
relative stability of self-regulation by sex, the current study examines the development
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of self-regulation from kindergarten to fifth grade among males and females. The
current investigation addresses the limitations of previous research by the following:
(1) estimating separate models for males and females and (2) employing latent class
growth models to examine the development of self-regulation. This approach allows
researchers to examine whether there are multiple trajectories that explain the devel-
opment of self-regulation and whether there are significant differences in the trajecto-
ries both within and between sexes.

Methods

Sample

This study used data from the Early Childhood Longitudinal Study, Kindergarten Class
of 1998–1999 (ECLS-K). The ECLS-K is sponsored by the U.S. Department of
Education and the National Center for Education Statistics. With data from over
21,000 children, the ECLS-K is one of the largest nationally representative samples
of kindergarten children, parents, teachers, and schools in the USA. A variety of
information was collected through parent and child interviews, teacher and school
administrator questionnaires, and observations by trained evaluators in the schools.
The data provide detailed information about the subjects’ school and classroom envi-
ronments, mental and physical health, home and family relationships and environ-
ments, and the child’s cognitive, emotional, and social development across early
childhood.

The initial data were collected in the fall of 1998 when the children first entered
kindergarten. Subsequent data was collected later in the spring of 1999 and then again
in both the fall (1999) and spring (2000) of first grade. Follow-up data were collected in
the spring sessions of third grade (2002), fifth grade (2004), and eighth grade (2007). In
order to ask developmentally appropriate questions, the eighth grade wave used entirely
different measures of self-regulation. Therefore, the eighth grade wave was excluded
from the current study. More specifically, the current study used the following four
waves of data: fall of kindergarten (1998), spring of first grade (2000), spring of third
grade (2002), and the spring of fifth grade (2004). As our interest is to examine sex
differences in self-regulation, we used the full sample and divided the sample into
males and females. This resulted in a sample of 10,293 males and a sample of 9873
females followed from kindergarten through fifth grade.

Measures

Our measure of self-regulation comes from Gresham and Elliot’s [23] Social Skills
Rating System (SSRS). The SSRS has been used in a variety of studies that have
assessed self-regulation and other related social skills and behaviors [3, 31, 58, 63].
Furthermore, while the scales in the SSRS have been used and combined in many
different ways, overall, it has been regarded as both valid and reliable [4, 18, 35].
The ECLS-K is composed of both parent and teacher measures from the SSRS. The
parent and teacher measures were moderately correlated at 0.40 in kindergarten and
in the first grade. Unfortunately, parent measures were only available in
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kindergarten and first grade, which was insufficient for our analyses. Therefore, we
used the teacher-reported SSRS measures across four waves, from kindergarten
through the fifth grade. The self-regulation measure is comprised of four SSRS
subscales including the following: (1) approaches to learning, (2) self-control, (3)
externalizing problem behaviors, and (4) interpersonal skills (see Appendix A for a
complete list of items). These scales tap a range of behaviors such as controlling
one’s temper, responding appropriately to pressure from peers, expressing thoughts
and feelings, attentiveness, impulsivity, arguing, disturbing ongoing classroom
activities, and fighting among others. Using a Likert scale ranging from 1 (never
exhibits this behavior) to 4 (very often/ exhibits behavior most of the time), teachers
reported about student behavior at each wave. The mean of these items was then
used as the reported score (1–4) on each of the four subscales. Our self-regulation
measure is a combination of four SSRS subscales with scores ranging from 4 (very
low self-regulation) to 16 (very high self-regulation).1

Analytical Plan

As unique trajectories may be present within the data, latent class growth analyses were
used to examine the patterns of change in self-regulation across males and females.
Latent class analyses involve estimating a model which identifies unmeasured (latent)
classification of individuals based on observed patterns of change in self-regulation.
These latent patterns of change are defined by unique growth curves. The selection of
the appropriate number of classes is based on fit statistics and classification benchmarks
such as the Bayesian Information Criterion (BIC), which is calculated using the log-
likelihood value of the model while adjusting for sample size. While there is no specific
benchmark for BIC, a value indicating good model fit is generally closer to zero. Other
statistics include the entropy value and latent class probabilities. The entropy value
measures how clearly classes are defined, with values approaching 1 indicating clear
delineation. Similarly, latent class probabilities measure the degree of certainty in
placing individuals in certain classes with values approaching 1 indicating the best
placement of individuals into estimated classes. Finally, the Lo-Mendell-Rubin (LMR)
is used to examine model fit. The LMR test compares a given model (k) to a model with
one fewer class (k-1). P values that are not statistically significant (>0.05) indicate that
the (k-1) model is a better fit for the data than the current model (k). These statistics are
commonly used when conducting latent class analyses [36, 40, 60].

Results

The male and female samples were nearly identical across demographics such as age
and race (55 % white; 45 % non-white) but were different in mean levels of self-
regulation. Table 1 illustrates the mean levels of self-regulation at each wave as well as

1 We recognize that this conceptualization of self-regulation is somewhat broad. However, our measure of self-
regulation has strong psychometric properties (alpha=0.85), and factor analyses confirm that these four
subscales reflect one unitary construct across time. Furthermore, identical analyses were conducted with the
self-control subscale only, and the results were nearly identical to those reported within (and are available upon
request).
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the combined mean score across kindergarten through fifth grade for both males and
females, separately. The female sample had consistently higher mean levels in self-
regulation at each wave. However, the degree of difference varied slightly, with the
smallest difference exhibited in the initial (kindergarten) wave, and the largest differ-
ence exhibited in the fifth grade. Nonetheless, t-tests indicated that self-regulatory
differences between males and females at each wave were statistically significant. In
general, females exhibited about a one point higher score in mean self-regulation than
did males at each wave and in a combined measure of self-regulation averaged across
time with females averaging a score of 13.28 and males a score of 12.30.

Table 1 also displays correlation coefficients for the self-regulation measure across
time. These correlation coefficients assess the average stability for the male and female
samples and are comparable to those found in prior studies [58]. A repeated measures
ANOVA was used to examine absolute stability in the male and female samples.
Results from the linear and quadratic tests indicate that self-regulation did exhibit
statistically significant change over time in both the male and female samples. We note
that statistical significance may be due, in part, to the large sample sizes. These
preliminary analyses indicate moderate relative stability in average self-regulation but
a lack of absolute stability for both males and females. However, as different trajecto-
ries may be present within the male and female samples, relative and absolute stability
in self-regulation was also assessed using latent growth class analyses.

Table 2 presents the fit indices for the results from the latent class growth analyses.
While the fit indices do not yield a perfectly clear solution, we determine that a three-
class solution was the most appropriate. While there is a considerable drop in entropy
and latent probability values when moving from two to three classes, the drop in BIC is
greatest when moving from the two-class to three-class solution for both male and

Table 1 Means, standard deviations, and correlation coefficients of self-regulation from kindergarten through
5th grade

Self-regulation: Mean Standard deviation Kindergarten 1st grade 3rd grade 5th grade

Males (N=10,293)

Kindergarten 11.93 2.25 1.00 0.50*** 0.45*** 0.39***

1st grade 12.20 2.32 1.00 0.55*** 0.49***

3rd grade 12.15 2.30 1.00 0.55***

5th grade 12.25 2.24 1.00

Total (K-5th) 49.21 6.83

Mean (K-5th) 12.30 1.71

Females (N=9873)

Kindergarten 12.91 2.02 1.00 0.48*** 0.43*** 0.36***

1st grade 13.19 2.06 1.00 0.53*** 0.46***

3rd grade 13.18 2.16 1.00 0.51***

5th grade 13.36 2.01 1.00

Total (K-5th) 53.13 6.26

Mean (K-5th) 13.28 1.56

*** Indicate that the correlations are statistically significant at the .01 level
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females, and the LMR and latent probabilities values still indicate that a three-class
solution is acceptable. While the LMR2 value is significant for more than three classes,
after the three-class solution, latent probabilities drop into the 0.60’s and continue to
drop as more classes are added for both sexes. Thus, given the drop in BIC, latent
probabilities, and overall fit, the three-class solution was chosen. Both male and female
samples include three distinct groups: a high, medium, and low class—all of which
remain relatively stable from kindergarten through fifth grade.

While the class structure is the same for both males and females, there are differences
in the mean levels of self-regulation across classes, the distribution of individuals in each
class, and the shape of their trajectories. Females had a higher mean level of self-
regulation across all three classes. For example, the mean score for the female’s highest
class was 13.99 as compared to the male’s highest class which was 13.52. The female
sample also had a higher proportion of individuals in their highest class (58.1 %)
compared to the proportion of individuals in the highest class for the male sample
(42.2 %) as well as a smaller proportion of individuals in their lowest class (9.4 %) as
compared to the proportion in the male’s lowest class (17.7 %). The shape of the
trajectories between males and females are similar for the high and the low classes,
but the shape is different for the middle class. In females, the middle class exhibits slight
increases in self-regulation where males in the middle class exhibit slight decreases in
self-regulation. Figure 1 illustrates the latent class trajectories for females and males
including their 95% confidence intervals. The latent class trajectories for bothmales and
females do not overlap and remain distinct across time, indicating relative stability.

Finally, the latent growth class estimates for each class in both the male and female
samples are presented in Table 3. The latent growth class estimates indicate significant
and substantive differences in the initial level of self-regulation for all three classes in
males and females. However, the slope estimates, while sometimes statistically signif-
icant, are substantively minor. In the female sample, two of the three slope estimates are
statistically significant yet are small in magnitude. In the highest class, females
increased an average of 0.14 points each year and increased only an average of 0.10

2 Recent research indicates that the LMR test tends to overestimate the number of classes [42].

Table 2 Fit statistics for latent growth class analyses by sex

No. of classes LL (HO value) BIC adjusted Entropy LMR (p value) Mean LC probabilities

Males

2 −58409.51 116873.57 0.64 0.00 0.87 0.90

3 −57893.95 115860.64 0.58 0.00 0.74 0.84 0.81

4 −57758.24 115607.40 0.54 0.00 0.79 0.60 0.67 0.80

5 −57659.19 115535.23 0.50 0.11 0.77 0.73 0.57 0.56 0.62

Females

2 −54379.68 108813.55 0.71 0.00 0.93 0.86

3 −53889.70 107851.63 0.66 0.00 0.82 0.75 0.88

4 −53703.27 107496.84 0.64 0.04 0.80 0.65 0.70 0.86

5 −53633.73 1073735.81 0.62 0.00 0.83 0.64 0.64 0.67 0.77

Sex Differences in the Stability of Self-Regulation 13



points in the middle class. The slope estimates for the lowest female class were not
statistically significant. The results for the male sample were very similar. The high and
the middle male classes had significant but very minor average changes in their slopes.
The highest male class increased an average 0.12 points in self-regulation each year
while the middle class decreased an average of 0.05 points each year. As in the female
sample, the lowest male class did not exhibit statistically significant change in slope
estimates.

Discussion

Numerous studies from a variety of disciplines reveal a critical link between poor
self-regulation and a variety of social and behavioral problems. As part of that
continuing evolution of this body of research, scholars have only recently
examined possible sex differences in self-regulatory behavior. As such, the
current study sought to add to the literature by using latent class growth analyses
to examine sex differences in mean self-regulation and to examine the degree of
relative and absolute stability in mean self-regulation from kindergarten through
fifth grade.

The latent class growth analyses provide evidence for a three-class solution with
three distinct and relatively stable classes for both the male and female samples. The
three-class solution is different than other trajectory analyses that have yielded more
classes [27, 49, 57]. One possible explanation for this difference in findings may
involve the use of teacher reports of behavior. It is possible that teachers answer
behavioral questions in a systematic way, and this may have truncated some of the
variation in self-regulatory behavior and may be partially responsible for the three-class
solutions. This may also explain, in part, why the three-class model has more stable
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estimates than models with more classes. Further research regarding developmental
trajectories in self-regulatory behavior across varied reporting sources is warranted.

Regarding sex differences in self-regulation, our findings indicate that males and
females exhibit similar class structure and trajectory patterns in self-regulation, with the
exception that the shape of the middle classes was different with males decreasing in
self-regulation slightly and females increasingly slightly. In general, our results are in
line with previous research [29, 30, 34, 47] and indicate that females exhibited a higher
mean level of self-regulation across all waves. Furthermore, the female sample had a
higher proportion of individuals in the highest self-regulatory class and a lower
proportion of individuals in the lowest class as compared to male sample. A higher
level of self-regulation in females has been a consistent finding regardless of reporting
source and developmental period [19, 27, 30, 39]. As such, the next step is to delve into
the etiology of these sex differences. While it was beyond the scope of this paper to
investigate the sources of self-regulation and its development, future research should
examine the potential genetic and environmental contributions to sex differences in
self-regulatory behaviors [5, 51, 54].

Table 3 Latent growth class
estimates for males (N=10,293)
and females (N=9873)

Estimate Standard error p value

Males

Class 1 (42.2 %)

Means

I 9.13 0.08 0.00

S 0.04 0.04 0.32

Class 2 (40.1 %)

Means

I 11.62 0.06 0.00

S −0.05 0.02 0.03

Class 3 (17.7 %)

Means

I 13.52 0.04 0.00

S 0.12 0.02 0.00

Females

Class 1 (58.1 %)

Means

I 9.63 0.11 0.00

S 0.02 0.06 0.75

Class 2 (32.5 %)

Means

I 11.95 0.07 0.00

S 0.10 0.03 0.00

Class 3 (9.4 %)

Means

I 13.99 0.03 0.00

S 0.14 0.01 0.00
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Finally, our latent class growth curve estimates support previous research indicating
that self-regulation is a relatively stable trait [27, 28, 39, 57, 58] and also provides
evidence of absolute stability in the mean levels of self-regulation for both the lowest
female and male classes. There were statistically significant and substantive differences
in the initial levels (intercepts) of self-regulation both within and between sexes. This
indicates that children in our sample entered kindergarten with pre-existing differences
in self-regulation. However, regardless of class membership and regardless of sex, our
sample of children exhibited little to no substantive change in mean self-regulation
from kindergarten through fifth grade. The most substantive change in mean self-
regulation was exhibited by the highest female class with a mean increase of 0.14 in
self-regulation per year. 3 The self-regulation scale ranges from 4 to 16, and the
cumulative mean growth effect for this high female class was 0.56 points from
kindergarten through fifth grade, just over a half of a point increase in self-regulation.
The middle female class, high male class, and middle male class also produced
statistically significant slope estimates, but again, these were of small magnitude.
Both the lowest female and male classes exhibited no statistically significant change
in the mean level of self-regulation, demonstrating absolute stability for these classes.
In sum, our data provide evidence of relative stability in self-regulation across class
membership and sex from kindergarten through the fifth grade. Considering that there
were different teachers reporting on student behavior at each wave, this level of stability
is particularly noteworthy.

Limitations

While our findings are interesting and potentially valuable, limitations must be ac-
knowledged, particularly with regard to the use of teacher reports. First, although
teacher reports are said to be highly reliable [10, 26], we recognize that children may
behave differently in the home environment than in the school environment. Given that
there were no self-reports of self-regulation and that parent reports were only available
for the kindergarten and first grade waves, we were limited to using teacher-reported
self-regulation measures only. While research indicates that parent and self-reports of
behavior often produce downwardly biased estimates [26, 59], we acknowledge that
whenever possible, it is best to examine multiple reporting sources.

Second, the use of teacher reports may have affected the variation in the sample.
Specifically, it is noted that teachers may evaluate student behavior in a methodological
way. For example, a teacher may rank children on a continuum of good behavior to bad
behavior and when reporting on an individual, they may use that continuum as a
reference for how to categorize the child’s behavior. In this way, teachers may rapidly
and systematically evaluate behavior without noting important details and differences
between children [10]. This quick, methodological approach to evaluating behavior
may have constrained some variation in self-regulation. While this may not be true of
all teachers, it is a possible concern and again points to the need for employing multiple
reporting sources and for replication. Finally, it is important to note that our sample
covers a relatively small window of time in the life-course, early through late

3 While this was a statistically significant slope estimate, we acknowledge that it may be due in part to a large
sample size.
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childhood, and that differences in self-regulation between sexes may emerge earlier in
life, and the dynamics of self-regulatory patterns may change later in adolescence and
adulthood.

Despite these limitations, the current study revealed two important findings. First, as
found in several other studies, females exhibited a higher mean level of self-regulation
initially and across each wave. The consistency of this finding is noteworthy and calls
for further investigation regarding the sources behind self-regulatory behavior and
whether these sources vary by sex. Second, our analyses revealed that self-regulation
is a relatively stable trait, and that this stability does not vary across sex. In all three
classes and in both samples, mean levels of self-regulation showed little to no change
from kindergarten through the fifth grade, a time where self-regulatory behaviors are
thought to be in flux.

This implies that problems with self-regulation can be identified early in the life
course. Furthermore, without some form of intervention, these self-regulatory problems
are likely to continue across childhood, becoming more stable as children age, partic-
ularly for those with the poorest levels of self-regulation. There are several programs
that may help identify self-regulatory problems and prevent persistent problem behav-
ior. Initiatives such as early family and parenting training work to help parents identify
and prevent self-regulatory problems such as impulsivity, aggression, and oppositional
behavior. A review from Piquero et al. [44] indicated that these programs are effective
and that overall, recidivism rates of delinquency were lower in the experimental group
receiving the parent/family training (33 %) than the control group (50 %). A meta-
analysis by Piquero et al. [45] on programs targeting self-control in children under
10 years old reported that early intervention programs for self-control were effective in
identifying behavioral problems, creating better self-control, and reducing delinquency,
especially programs targeting young children, programs conducted in school settings,
and programs which used video-taping, recording, and cognitive behavioral strategies.

While more research is needed, these studies support early intervention efforts for
children exhibiting poor self-regulation. Since problems with self-regulation early in
life are related to numerous issues later on in life, such as delinquency, substance abuse,
poor performance in school, a lack of employment, and criminal involvement [2, 38,
46, 52, 64], it is vital that children with low self-regulation are identified, directed
toward and receive proper intervention early in life.
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