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The current study tested a set of interrelated theoretical propositions based on a dual-systems model of
self-control. Data were collected from 2135 children aged 3 to 9 years. The results suggest that (a) there was
positive growth in good self-control, whereas poor control remained relatively stable; and (b) girls
performed better than boys on tests of good self-control. The results are discussed in terms of their
implications for a dual-systems model of self-control theory and future empirical work.

T
he ability to control one’s impulses and modulate one’s emotional expressions is the earliest and most
ubiquitous demand that societies place on children. Moreover, success at many life tasks depends critically
on children’s mastery of such self-control. Early self-control has a profound and lasting effect on one’s life in

adulthood. A 32-year longitudinal study indicated that possessing self-control in childhood (defined as 2–10 years
of age) predicts physical health, substance dependence, personal finances, and criminal-offending outcomes in
adulthood (i.e., there is a self-control gradient)1. Moreover, in that study, the effects of children’s self-control were
separated from the effects of intelligence, social class, and mistakes that were made when the children were
adolescents. Similarly, there is evidence that individuals who have strong self-control in early childhood are more
successful in school and are more likely to have successful careers and harmonious family relationships in
adulthood1,2. Furthermore, numerous studies have confirmed that self-control at an early age has positive effects
on preschool and middle-childhood academic, social, and emotional ability, as well as on the development of
conscience1,2. Moreover, self-control can also alleviate behavior, academic, and emotional problems3–7. Therefore,
the form, development, and influence of factors effecting children’s early self-control has attracted the attention of
developmental psychologists1,8.

A majority of the research that has been conducted has explored the development of self-control during two
periods: preschool and adolescence. The studies that have focused on the preschool period have tried to determine
when self-control emerges and its developmental trajectory6,9,10. In contrast, because the adolescent period is
characterized by sweeping biological, emotional, cognitive, and social changes, the research has focused on topics
such as sensation seeking and impulsivity and their relation to risk-taking behavior and psychopathology11–13.
Thus, there is a significant gap in the research literature representing the period of kindergarten through primary
school. This gap is notable because there is a significant change between a child’s life in kindergarten versus
primary school: in the latter, children are required to regulate their behavior in the classroom and to attend to the
teacher’s lessons. These environmental changes, in addition to natural maturation, may result in some interesting
changes to self-control during this period. Thus, the present study investigated the developmental trajectory of
self-control in the period of kindergarten through primary school.

Because self-control is one of the most heavily researched topics in psychology, there are numerous explanatory
theories. Recently, a new perspective on self-control has emerged that is informed by advances in psychological
science14. According to this view, failure at or low levels of self-control may stem from strong impulses, weak
control, or a combination of both. Although different researchers have used different terms for these so-called
‘‘dual systems’’ (e.g., ‘‘impulse and constraint’’15, ‘‘effortful control and impulsivity’’3, ‘‘reflective and impulsive’’16,
‘‘X-system and C-system’’17, etc.), they all share the same conceptual framework. In Wills and colleagues’
studies18,19, the dual system of self-control was defined as good self-control and poor control. Individuals with
a large amount of good self-control can attend to on-going tasks without rewards, and they can make more careful
plans. By contrast, individuals with a large amount of poor control act more directly and impulsively, and they are
sensitive to immediately available cues and rewards. There are also neural correlates of these two systems.
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Researches have showed that the good self-control system is based on
the prefrontal cortex20,21, whereas the poor self-control system is
based on the ventral striatum and amygdala22–25. Numerous empir-
ical studies have confirmed that the two systems are distinct con-
structs and that there is a moderate negative correlation between
them. Moreover, several studies have shown that the dual-systems
model fits the data significantly better than a uni-dimensional
model3,15,18,19,26,27. Because it is likely that studying the two systems
jointly will enable a more precise prediction of self-control outcomes
than when each system is studied in isolation, we explored the
development of self-control from a dual-systems perspective in chil-
dren aged 3 to 9 years.

Results
Correlation between variables. The relation between poor control
and good self-control was statistically significant (r 5 2.34, p 5
.000), indicating that the two subscales were moderately correlated
and independent (see Table 1). The scores on the two subscales were
also moderately correlated with the scores on the TSCRS criterion
scale. In addition, the correlation coefficients between the two DSSC
subscales and age suggest that good self-control (r 5 .15, p 5 .000)
has a closer relationship with age than does poor control (r. 5 2.02,
p 5 .480).

The predictive value of age and gender on self-control. In order to
investigate the effect of age and gender on children’s self-control,
taking age and gender as independent variables, good self-control
and poor control as dependent variables, respectively, two regression
analyses were made. The predictive value of age and gender on self-
control was examined by making use of step-wise regression models.
The criterion of probability of F to enter is 0.05 and 0.10 for remove.
The regression analysis (see Table 2) corroborates the predictive
values of age and gender on the two aspects of self-control (i.e.,
good self-control and poor control). As can be seen in Table 2, the
development of good self-control can be predicted by both age and
gender, whereas poor control can be predicted only by gender.

The development of self-control in different age groups.
Nonparametric tests were used to analyze the differences between
age groups because the data were not normally distributed. A K-
independent Samples test showed that the differences between age
groups was significant for good self-control (x2(6) 5 40.02, p 5 .000)
but not poor control (x2(6) 5 9.03, p 5 .172). Post-hoc analysis

indicated that, for poor control, there were no differences between
adjacent age groups. However, for good self-control, the differences
between age groups were not significant except the difference
between the ages of 5 and 6 years (Z 5 22.94, p 5 .000). As
shows in Figure 1.

In order to analyze the difference between good self-control and
poor control in different age groups, a 2-independent Samples
Nonparametric Test was used. The results showed that, except for
the 3-year-old group, scores on good self-control were significantly
higher than those on poor control. To further analyze the effect of age
on self-control, we divided the children into two groups: children
who were in kindergarten and those who were in primary school. The
results showed that primary-school children scored higher on good
self-control than those in kindergarten (3.18 6 0.52 vs. 3.36 6 0.61, Z
5 25.89, p 5 .000). However, there was no significant difference
between the two groups on poor control (2.99 6 0.46 vs. 2.97 6 0.54,
Z 5 21.50, p 5 .134).

Gender-related differences in self-control. A 2-independent
Samples Nonparametric Test was used to analyze the differences
between boys and girls because the data were not normally
distributed. As a whole, the results show statistically significant
differences between boys and girls for both good self-control and
poor control (see Table 3). Specifically, girls scored higher than
boys on good self-control and lower than boys on poor control.
With respect to age groups, girls scored higher than boys at 3, 8,
and 9 years on good self-control, but there were no differences
between boys and girls on poor control.

Discussion
It can clearly be seen from the results of the present study that the
dual systems of self-control had different developmental curves. It
was shown that, during the ages of 3–9 years, children’s poor control
system remained relatively stable, whereas there was improvement in
the good self-control system between the ages of 5 and 6 years.
Further analysis showed that kindergartners and primary-school
students differed on good self-control rather than poor control.
This developmental trajectory is consistent with previous studies that
have indicated that levels of self-control increase from early to mid-
dle childhood28–30. Studies on brain development have shown that the
frontal lobe has significant growth from the ages of 5 to 7 years and
that the myelination of nerve fibers is completed gradually during
this period31, providing physiological evidence for the results of our

Table 1 | Correlation between age, gender and self-control

1 2 3 4 5 6

1. Age -
2. Gender r .01 -

p .706 -
3. Poor control r 2.02 2.05 -

p .480 .022 -
4. Good self-control r .15 .10 2.34 -

p .000 .000 .000 -
5. Behavior r .05 .21 2.15 .12 -

p .018 .000 .000 .000 -
6. Cognition r .13 .14 2.20 .19 .43 -

p .000 .000 .000 .000 .000 -

Table 2 | Results of a stepwise regression analysis predicting the variance in self-control attributable to age and gender

Subsystem Predictor Beta SE Standardized Beta t p DR2

Good self-control age .05 .01 .15 6.96 .000 .022
gender .12 .02 .10 4.77 .000 .010

Poor control gender 2.05 .02 2.05 22.29 .022 .002
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study to a certain degree. However, at least one study has suggested
that children’s behavioral regulation remained relatively stable
between the ages of 4 to 10 years32. To some extent, the current
finding that poor control remained stable is consistent with this latter
study. That is, although children in this age period can realize that
their thoughts can be controlled, they are not always able to do so,
which results in impulsive actions.

We also compared the differences between poor control and good
self-control across different age groups. The results showed that there
was no significant difference between the two systems when children
were 3 years old, indicating that children cannot control themselves
very well at this age. However, when children were 4 years old, they
scored higher on good self-control than poor control, indicating that
they can control their impulsivity to some degree. Thus, by synthes-
izing the information above, it is evident that self-control is not a uni-
dimensional characteristic and that examining the dual systems
allows a much more precise understanding of self-control.

Regarding the development of good self-control, in addition to
age, the effects of education also must be considered. On the one
hand, it can be seen from the current results that children have better
good self-control than poor control from the age of 4 years; this
indicates that they naturally become prepared for school. On the
other hand, when children attend primary school, the education they
receive there can promote self-control to some extent. The reason is
that the circumstances of primary school are completely different
from those of kindergarten. In primary school, children are required
to control themselves for up to 40 minutes at a time so that they can
attend to the teaching contents. This can be a challenge for some
children who have just transitioned from kindergarten, but it may

also promote children’s good self-control. However, since poor con-
trol remained relatively stable, it is not surprising if children are
unable to always control themselves (resulting in rule breaking and
out-of-seat behavior in the classroom). Therefore, it is necessary for
teachers to better understand children’s self-control characteristics at
this stage in order to achieve a better educational effect.

Gender differences are frequently studied in the self-control lit-
erature. Many previous studies on gender differences and self-con-
trol have indicated that girls perform better than boys during the
preschool stage9,10,33–36. The results in the present study, which
showed that girls not only performed better on good self-control
but also on poor control than boys, were consistent with these pre-
vious studies. However, comparison of boys and girls at each age
indicated that girls performed better than boys on good self-control
only at the ages of 3, 8 and 9 years. With respect to poor control, boys
and girls did not differ at any age. Combining these two findings, it
can be inferred that the differences between boys and girls related to
self-control are primarily related to good self-control rather than
poor control.

Kremon and Block believed that endogenous factors (such as tem-
perament and characteristics of neurons) have a large effect on the
development of self-control37. The male and female sex chromo-
somes result in differences in brain and endocrine functioning,
which results in different psychological and physical inclinations.
All these differences can affect children’s behavior directly or indir-
ectly to some degree. In particular, the relationship between tes-
tosterone and aggression had been confirmed38,39. Hence,
compared to girls, boys will show more aggressive behavior, which
is a relatively apparent characteristic of poor self-control. Further,

Figure 1 | described the scores on good self-control and poor control of children aged from 3 to 9 years old.

Table 3 | Performance on self-control by gender group

Good self-control Poor control

Boys Girls Z p Boys Girls Z p

3 years 3.01 6 0.56 3.17 6 0.43 22.12 .042 3.00 6 0.45 3.01 6 0.44 20.15 .947
4 years 3.09 6 0.54 3.20 6 0.46 21.62 .160 3.02 6 0.46 2.95 6 0.44 21.91 .056
5 years 3.19 6 0.58 3.26 6 0.50 20.87 .417 3.01 6 0.46 2.95 6 0.48 21.54 .120
6 years 3.32 6 0.59 3.37 6 0.50 20.67 .669 2.98 6 0.54 2.93 6 0.50 21.21 .248
7 years 3.31 6 0.55 3.39 6 0.56 21.23 .204 3.05 6 0.51 3.01 6 0.48 20.55 .458
8 years 3.28 6 0.66 3.41 6 0.60 22.14 .032 2.94 6 0.57 2.94 6 0.58 20.73 .317
9 years 3.22 6 0.65 3.48 6 0.60 23.32 .005 3.03 6 0.52 2.91 6 0.57 21.62 .054
total 3.21 6 0.60 3.33 6 0.54 24.42 .000 3.01 6 0.50 2.96 6 0.51 22.89 .001
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society and culture model the core values and behaviors of males and
females to some extent. In most societies, females are thought to be
more sensitive and caring than males, whereas males are thought to
be more aggressive and independent10. These stereotypes may also
influence differences in self-control between boys and girls. Of
course, there is also interaction between genes and cultures. Cross
and colleagues made a meta-analysis about studies on sensation
seeking40, which is also one aspect of self-control. Their results sup-
port that men and women differ in their propensity to report sen-
sation-seeking characteristics, which indicating that sex differences
in self-control could reflect genetically influenced predispositions
interacting with socially transmitted information.

Evolutionary psychology provides an explanation for gender dif-
ferences in self-control from another perspective. Bjorklund and
Kipp reviewed studies that examined gender differences on social,
behavioral, and cognitive tasks involving inhibition and found gen-
der differences favoring females most consistently for social tasks
(e.g., control of emotions)41. Gender differences were somewhat less
pronounced for behavioral tasks (e.g., delay of gratification), and
weak and inconsistent for cognitive tasks (e.g., conceptual tempo).
This pattern was interpreted as consistent with the position that
gender differences related to inhibition are relatively domain specific
in nature, with women demonstrating greater abilities on tasks
related to reproduction and childrearing.

Generally speaking, the dual systems of self-control have different
developmental curves in children aged 3 to 9 years. Specifically, the
poor-control system remains stable, whereas the good-self-control
system improves between the ages of 5 and 6 years. In addition, girls
perform better than boys, particularly on good self-control. These
findings are especially useful for primary school teachers.

However, there are also some deficiencies in the present study.
First, the most notable deficiency is that there is no longitudinal data
for the investigation of the developmental trajectory of self-control.
Second, self-control is likely to be influenced by a range of other
influences (e.g. parenting) while the present study only considered
age and sex. Third, the assessments of self-control are depended on
other-rating scales, lacking direct assessment of children’s self-con-
trol, especially physiological assessments. In future studies, we will
try to do some following up studies using more assessments under
the framework of dual-systems of self-control.

Methods
Participants. The participants in this study were recruited from six different
provinces in China, including Anhui, Fujian, Jilin, Ningxia, Shanxi, and Sichuan,
basically covered different types of provinces in the whole country. In each province,
at least one kindergarten and one primary school were chosen randomly to take
participate in this study. We got a study population composed of 2155 children aged
3–9 years. The data for 20 children were excluded because they were incomplete.
Thus, the final sample consisted of 2135 participants. Characteristics of the sample
are provided in Table 4.

Measures. The Dual-systems of Self-control Scale for Children (DSSC)42 consists of 23
items across two subscales: good self-control (10 items, e.g., He/She often makes plans
before actions.) and poor control (13 items, e.g. He/she thinks that enjoying the
moment is more important than planning for the future). Each item is scored on a
five-point scale (where 1 5 ‘‘not suitable at all’’ and 5 5 ‘‘very suitable’’), and higher
scores indicate higher levels of good self-control and poor control for the good self-
control and poor control subscales, respectively. The scale assesses children’s self-
control in five areas: factors-planning, impulsivity, distractibility, persistence, and
poor delay of gratification. Among these areas, factors-planning and persistence
belong to good self-control subscale; impulsivity, distractibility, and poor delay of
gratification belong to poor control subscale. In the present study, Cronbach’s as were

0.832 and 0.812 for the good self-control and poor control subscales, respectively.
Cronbach’s a for the overall scale was 0.633.

The Teacher Self-control Rating Scale (TSCRS)43 includes 15 items across two
subscales: a cognition dimension (10 items) and a behavior dimension (5 items). Each
item is scored on a five-point scale (where 1 5 ‘‘never’’ and 5 5 ‘‘often’’), and higher
scores indicate higher levels of self-control. In the present study, Cronbach’s as were
0.800 and 0.663 for the cognition and behavior subscales, respectively. Cronbach’s a
for the overall scale was 0.816.

Procedure. The DSSC was administered to parents by class advisers; parents were
asked to return the questionnaire to the advisers the next day. The TSCRS was
completed by teachers who assessed each child’s everyday performance. Before
participation, parents and teachers signed informed consent forms. The study was
approved by the Ethics Committee of the Institute of Psychology, Chinese Academy
of Sciences and methods were carried out in accordance with the approved guidelines.
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