1

Title: A longitudinal study of self-control at the transition to secondary school:
considering the role of pubertal status and parenting

Authors and affiliations
Terry Ng-Knighta*, Katherine H. Sheltonb, Lucy Riglina, I. C. McManusa, Norah
Fredericksona, and Frances Ricea
a Department of Clinical, Educational and Health Psychology, University College
London, UK.
b School of Psychology, Cardiff University, UK.
*

Correspondence/present address:

Terry Ng-Knight, Department of Clinical, Educational and Health Psychology,
University College London, 26 Bedford Way, London, WC1H OAP.
Contact: terry.ng-knight.11@ucl.ac.uk

Acknowledgements
We thank the pupils, parents, and schools who participated in the School Transition and
Adjustment Research Study (www.ucl.ac.uk/stars). This project was funded by the Nuffield
Foundation (EDU/40065) but the views expressed are those of the authors and not necessarily
those of the Nuffield Foundation (www.nuffieldfoundation.org).

2
Abstract: Higher self-control in children and adolescents is associated with a range of
positive outcomes in adulthood. However, little is known about the naturalistic
development of self-control during early adolescence and the factors that affect this.
We examined the role of puberty and parenting style as theoretically important
influences on stability and change in self-control. A longitudinal (3 waves), multipleinformant dataset of children entering early adolescence (M =11 years) was used to
explore longitudinal change in self-control using latent growth curve modelling.
Children’s self-control declined during the one-year study period and declines were
associated with children’s behavioural and social functioning. Associations with selfcontrol were found for pubertal status and parental warmth and hostility, but not for
parental discipline. The findings suggest that during early adolescence, when children
make the transition to secondary school, self-control declines. This is particularly the
case for those experiencing puberty earlier than their peers. Parent warmth influences
the trajectory of self-control during this period.
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Adolescence is an important period for exercising self-control, with research
suggesting that many of the adverse long-term effects of low childhood self-control are
mediated by poor choices made in adolescence (Moffitt et al., 2011; Steinberg, 2007).
Self-control involves the ability to control attention, thoughts, impulses and emotions
and to direct behaviour towards long-term goals (Tangney, Baumeister, & Boone,
2004). It is a strength that allows people to delay immediate gratification, consider
consequences and take deliberate, considered action. Elucidating factors that influence
childhood self-control and that could potentially be targeted in interventions is an
important research aim, particularly in light of recent research that has identified
childhood self-control as an important factor in later health and wealth outcomes (Israel
et al., 2014; Moffitt, 2015). Self-control emerges as a trait early in childhood and shows
modest stability in pre-school children (Ahadi & Rothbart, 1994). Nevertheless, as with
other personality traits (Roberts & DelVecchio, 2000), naturalistic changes in selfcontrol do occur (e.g., Moffitt et al., 2011) and commentators have highlighted the
importance of understanding what factors promote naturalistic improvements in selfcontrol (Duckworth, 2011).
One potentially important factor is puberty. Theoretical models view puberty,
and adolescence more generally, as a period characterised by vulnerability to reduced
self-regulation and increased risk-taking, thought to be due to the combination of an
immature cognitive control system operating alongside a hyper-sensitive reward system
(Ernst, Pine, & Hardin, 2006; Steinberg, 2005; Van Leijenhorst et al., 2010). In
particular, changes to the limbic system which are initiated by a surge in gonadal
hormones associated with the onset of puberty are believed to play a role in the
increases in reward seeking observed during adolescence (Crone, 2009; Nelson,
Leibenluft, McClure, & Pine, 2005; Steinberg et al., 2008). This includes an increased
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sensitivity to anticipated, received and uncertain rewards as well as the capacity to
experience threat signals as exciting and stimulating (Spielberg, Olino, Forbes, & Dahl,
2014; Van Leijenhorst et al., 2010). Empirical research into risk-seeking and theoretical
work on self-regulation during adolescence therefore indicates children’s pubertal
development may exert effects on their capacity for self-regulation. To date, however,
there is little data demonstrating an empirical link between pubertal status and specific
measures of self-control (van Duijvenvoorde et al., 2014). Taken together, these
findings emphasise the importance of understanding the developmental course of selfcontrol during early adolescence and of considering the effects of puberty on selfcontrol in young people.
Early adolescence also coincides with important events such as children’s
transition from primary to secondary schooling (e.g., from elementary to middle school
in the US school system). How well children adapt to their new school has potentially
important ramifications for their future functioning (Felner, Ginter, & Primavera, 1982;
Rutter, 1989; Seidman & French, 2004; West, Sweeting, & Young, 2010) and selfcontrol is likely to be an important strength that assists adaptation to the new school
environment and social structures where greater academic independence and
organisation is expected and relationships with peers and teachers change (Bowes et al.,
2013; Eccles et al., 1993). While it is well-established that there are advantages of high
self-control during early adolescence, a number of basic developmental questions merit
examination. First, there is little empirical evidence describing the normal development
of self-control over time, particularly in samples of similarly-aged children. Second,
there is still relatively little data assessing to what extent naturalistic changes in selfcontrol are associated with children’s functional outcomes such as symptoms of
psychopathology, social functioning and school attainment.
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A second potentially important factor influencing self-control is parenting. Selfcontrol is thought to develop through transactions between individual characteristics
and the family environment, where good self-regulation promotes positive parent-child
relationships which in turn contribute to good self-control (Wills & Dishion, 2004).
Both theory and evidence point to parenting characteristics such as parental warmth and
non-punitive control being associated with greater competencies in children (e.g.,
Grolnick & Farkas, 2002; Spera, 2005), however, a number of important issues have
still to be addressed. First, whilst a number of studies have shown cross-sectional
associations between adolescent self-control and various parenting characteristics (e.g.,
Brody & Ge, 2001; Finkenauer, Engels, & Baumeister, 2005; Lengua, 2008), evidence
of longitudinal associations tends to come from studies of younger children and
research has not yet considered the relative association of different aspects of parenting,
such as affect and discipline (Belsky, Fearon, & Bell, 2007; Cecil, Barker, Jaffee, &
Viding, 2012). Second, some existing research, such as that on the General Theory of
Crime, aggregates behavioural problems and self-control making specific conclusions
about self-control difficult (Gottfredson & Hirschi, 1990) and where self-control has
been studied specifically only a handful of previous studies have controlled for
behavioural problems. This is important because behavioural problems are known to be
associated with parenting and impairments in aspects of self-control are common
features of behavioural problems (Fergusson, Boden, & Horwood, 2013; Krueger,
Caspi, Moffitt, White, & Stouthamer‐Loeber, 1996).
Previous research on the relations between parenting and longitudinal change in
self-control during early adolescence are less consistent than that focusing on childhood
(Kiff, Lengua, & Zalewski, 2011). For example, a longitudinal study found positive
parenting characteristics (warmth and expressivity) were related to longitudinal change
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in children’s self-control when children aged 7 to 12 years were followed up two years
later at ages 9 to 14, but this pattern was not repeated when children were followed-up
again a further two years later at ages 11 to 16 (Eisenberg et al., 2005). These findings
underscore the potential importance of considering the broader developmental context
when assessing associations between parenting and self-control. The earliest external
changes associated with puberty are apparent at an average age of 11 in both boys and
girls in many developed countries (Parent et al., 2003; Patton & Viner, 2007) therefore
it is possible that the onset of puberty may account for some of the inconsistencies in
the literature to date. Thus, there is evidence that relations between parenting and selfcontrol during adolescence are less consistent than those in childhood and it therefore
may be important to consider the moderating role of puberty.
In the current study, we examined the relations between multiple well-defined
parenting dimensions and longitudinal change in children’s self-control, including both
negative (hostility and inconsistent discipline) and positive (warmth and inductive
reasoning) aspects of parents’ affect and discipline. We also examined whether
individual differences in pubertal status (individual differences in pubertal development
at baseline) and pubertal tempo (the speed of pubertal development) were associated
with longitudinal change in children’s self-control (Ellis, Shirtcliff, Boyce, Deardorff, &
Essex, 2011). Next, because it has been claimed that adolescence is characterised by
changes to children’s relationships with their parents (e.g., increased autonomy and
parent-child conflict; Larson & Richards, 1991; Steinberg & Morris, 2001) and existing
findings indicate that the effects of parenting on children’s self-control decrease as
children approach adolescence, we examined whether individual differences in pubertal
status moderate the relationship between parenting and self-control. This study was
conducted during children’s transition from primary to secondary school as this
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ecological transition coincides with the average onset of puberty. We analysed latent
growth in children’s self-control using a three-wave longitudinal, multiple-informant
dataset collected from an ethnically and socially diverse sample of similarly-aged
children who were transitioning to secondary school. We considered the following
questions:
1) How does self-control develop during early adolescence and does this vary
across individuals?
2) Are baseline levels and longitudinal change in self-control associated with
differences in functional outcomes?
3) Are individual differences in pubertal status and pubertal tempo associated with
children’s self-control and longitudinal change in self-control?
4) Are dimensions of parenting associated with children’s self-control and
longitudinal change in self-control?
5) Are associations between parenting and children’s self-control moderated by
individual differences in pubertal status?

Method

Research procedure and participants
Ethical approval for the study was obtained from the University College London
Research Ethics Committee. Informed consent (parents) or assent (children) was
obtained from all participants. Participants were recruited from 10 secondary schools in
the South East of England which were selected to be broadly representative of English
secondary schools in terms of examination pass rates and the proportion of pupils with
Special Educational Needs, from minority ethnic backgrounds, and from economically
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disadvantaged households. The selection of primary school pupils took place via the
secondary schools, with secondary schools’ lists of prospective pupils forming the study
sampling frame. Data were collected from children on three occasions, 6 months apart.
Children completed a postal questionnaire at wave 1 and completed questionnaires
during the school day for waves 2 and 3. Parents completed a postal questionnaire at
wave 1. Teachers completed a questionnaire about children’s behaviour at wave 3.
Completed questionnaires were obtained from 750 children at wave 1, just prior
to starting secondary school (35% of those invited to participate), 1712 at wave 2 (87%
of those invited), and 1653 at wave 3 (85% of those invited). The first assessment was
conducted when children were an average of 11 years and 3 months old (SD = 0.29
years). Questionnaires were also obtained from 745 parents/guardians at wave 1 and
1594 teachers at wave 3. Response rates at wave 1 were lower due to an opt-in postal
questionnaire format, whereas follow-up assessments were conducted in school and
used an opt-out procedure. Data collected from school records show that the full
sample is broadly representative of the local population of schoolchildren from which it
was drawn in terms of: indicators of socioeconomic deprivation (16% this sample vs
14% in the local population), the proportion of individuals from minority ethnic groups
(40% vs 33%) but has very slightly higher attainment levels than the national average as
measured by achieving level 4 at key stage 2 national curriculum levels (English 89%
vs 82%; Maths 90% vs 81%) (Department for Education, 2011).

Measures
Following recommendations by Rutter, Pickles, Murray, and Eaves (2001)
separate informants were used, where possible, to measure key predictor and outcome
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variables. All scales described here were calculated so that higher scores indicate
higher levels of the behaviour or construct.

Self-control. At all three waves the 13-item Brief Self-Control Scale (BSCS;
Tangney et al., 2004) was used to measure children’s self-regulatory behaviour (selfreport) in four domains: thoughts, emotions, impulses and performance (e.g., ‘I am good
at resisting temptation’). Items are rated on a five point scale (1 = not at all; 2 = very
little; 3 = somewhat; 4 = quite a bit; 5 = very much). The scale showed good internal
consistency (α’s range =.80 to .81) and has previously been used with children (e.g.,
Duckworth & Seligman, 2005; Finkenauer et al., 2005).
Parenting. Parenting was assessed at wave 1 with parents’ reports on four
subscales of the Iowa Youth and Families Project Interaction Rating Scales (Melby et
al., 1993; item scale range from 1 = always to 7 = never). Two scales measured
parent’s positive and negative affection expressed towards their child in the past month:
Warmth (six items, e.g., ‘How often did you let them know you really care about them?’
α =.87) and Hostility (four items, e.g., ‘How often did you get angry at them?’ α =.76).
Two scales measured the strategies parents’ use to control their child: Inconsistent
Discipline (four items, e.g., ‘Once a punishment has been decided, how often can they
get out of it?’ α =.71) and Inductive Reasoning (four items, e.g., ‘How often do you
give reasons to this child for your decisions?’ α =.79). These questionnaire scales have
been widely used to assess parenting behaviours (e.g., Brody et al., 2005; Dogan,
Conger, Kee Jeong, & Masyn, 2007).
Pubertal status. At all three waves individual differences in children’s pubertal
status was assessed using the nine-item Puberty Development Scale (PDS; Petersen,
Crockett, Richards, & Boxer, 1988) which shows good validity in comparison to
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physician ratings (Brooks-Gunn, Warren, Rosso, & Gargiulo, 1987). Items asked pupils
(i.e., self-report) whether there had been no development, a little development or a lot of
development in five areas. All children were asked about body hair, skin and increased
speed of growing. Boys were additionally asked about ‘voice breaking’ and facial hair.
Girls were additionally asked about breast development and menarche. The scale also
asked whether physical development in these areas was complete (like that of an adult).
Scores for each characteristic (1 = no development; 2 = a little; 3 = a lot; 4 = complete
or like that of an adult) were summed to produce a continuous puberty scale (range: 520, α =.65 and .60 for girls and boys, respectively). PDS scores were used to assess
both pubertal status and pubertal tempo (see statistical analysis section).
Functional outcomes. Teachers completed five subscales of the Strengths and
Difficulties Questionnaire (SDQ) at wave 3: emotional symptoms; conduct problems;
hyperactivity; peer problems; and pro-social behaviour (α’s range =.75 to .85). At wave
3, academic attainment data was measured using children’s end of year Maths, English
and Science assessments obtained from school records. To account for differences in
measurement systems between schools, attainment scores were standardised within
schools. Adjustment to secondary school was assessed using teacher reports on the
Secondary Transition Adjustment Rating Tool (START) (Ng-Knight et al., under
review; Rice et al., 2015), which comprises four items that assess the major concerns
and challenges of secondary school: academic performance, social relationships with
peers, social relationships with teachers and the new routine ( = .83). Higher scores
indicate better post-transition adjustment.
Control variables. Statistical controls for age and behavioural problems (using
the SDQ total difficulties scale) were included to adjust for their potentially
confounding effects on measures of pubertal status and self-control, respectively. Age
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was measured in months (M =134.60, SD =3.53). Parents completed the SDQ
(Goodman, 2001) at wave 1, a total difficulties score was generated from 20-items
measuring children’s adjustment and psychopathology (α =.83). Gender was coded as 0
= male and 1 = female (54% male). Parental education was measured with parent selfreports of the highest parental qualification obtained by either parent (0 =none, 4.8%; 1
=secondary school, 28.5%; 2 =further education, 22.2%; 3 =university undergraduate,
28.8%; 4 =university postgraduate, 15.6%).

Statistical Analysis
Analyses were conducted in Mplus version 7 (Muthén & Muthén, 2012). Latent
growth curve modelling was used to investigate baseline levels and longitudinal change
in children’s self-control and pubertal status. Two main parameters are provided by
growth curve models, the intercept and the slope for each variable of interest (Kline,
2011). For self-control, the intercept represents the level of self-control at baseline
(wave 1) and the slope represents the change in self-control over the three study waves.
For pubertal status, the intercept represents individual differences in pubertal status at
baseline (when children were an average age of 11 years 3 months), and the slope
represents pubertal ‘tempo’ (the speed of pubertal development) over the three study
waves (Ellis et al., 2011). Full information maximum likelihood (FIML) estimation was
used to treat missing data, FIML uses all of the available information for each
participant rather than deleting participants or imputing values (Schafer & Graham,
2002). Analyses with this sample have shown that wave 1 respondents are a slightly
more academically able subgroup (t (1594) = -3.55, p <.001) and are also higher on selfreported self-control (t (1422) = -3.56, p <.001) and have lower teacher-rated SDQ total
difficulties (t (1203) = 3.10, p <.01). Thus, this dependence of missingness on
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observable characteristics indicates that data are more likely to be missing at random
(MAR) rather than missing completely at random (MCAR), underscoring the
importance of using an analytic approach which accounts for missing data (Allison,
2001; Enders & Bandalos, 2001; Graham, 2009; Schafer & Graham, 2002). FIML can
provide unbiased estimates in the presence of missing data, particularly when the
statistical model includes variables that correlate highly with the variables that have
missing data (e.g., self-control measured at waves 2 and 3 provide additional statistical
information about the missing responses to the self-control scale at wave 1; Graham,
2009).
We use the conventional 5% level (i.e., p <.05) as our threshold for statistical
significance, however, we report exact p values throughout the manuscript (except
where p <.001) to give a more precise indication of the statistical robustness of findings
reported here (American Psychological Association, 2009; Cumming, 2014).
Research question 1 was investigated by modelling a latent growth curve of selfcontrol. Research question 2 was investigated by testing associations between selfcontrol and children’s functioning (measured at wave 3) in a structural equation model
where the intercept and slope of self-control predicted all nine functioning variables
simultaneously. Research questions 3 and 4 were investigated by examining the
associations between parenting measures, pubertal status and self-control in a structural
equation model where baseline measures of parenting and pubertal status growth curve
parameters were predictors of the intercept and slope of children’s self-control. These
associations were first assessed as unadjusted associations for each predictor variable
(i.e., parental warmth, parental hostility, inconsistent discipline, inductive reasoning,
pubertal status, pubertal tempo) and control variable (i.e., gender, age, parental
education, total difficulties) separately and then simultaneously assessed in a
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multivariate model. Finally, to address research question 5 we tested whether the
effects of parenting on children’s self-control were moderated by baseline pubertal
status by adding interaction terms to the multivariate model.
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Results

<TABLE 1 ABOUT HERE>

RQ1. How does self-control develop during early adolescence and does this vary
across individuals?
The mean level of children’s self-control decreased between each wave of data
collection (Table 1). A latent growth curve model fitted the data well, χ2 (N =1815, 3)
=10.35, p =.02, RMSEA =.04, CFI =.99, SRMR =.098. At baseline, the average score
on the self-control scale was 3.78 with significant variability in these scores across
individuals (intercept variance =.30, p <.001). On average, scores on the self-control
scale declined by .07 between each assessment (slope mean = -.07, p <.001). Slopes
showed significant variation across individuals (slope variance =.02, p =.002),
suggesting that individuals changed at different rates.

RQ2. Are baseline levels and longitudinal change in self-control associated with
differences in functional outcomes?
Higher levels of self-control at baseline were associated with superior
functioning in a range of areas at wave 3, including: school attainment (βEnglish =.24, p
<.001; βMaths =.21, p <.001; βScience =.25, p <.001), behaviour (βConduct Problems = -.24, p
<.001; βHyperactivity = -.31, p <.001; βProsocial Behaviour =.25, p <.001), emotional problems (β
= -.08, p =.04), peer relationships (β = -.12, p =.003), and adaptation to secondary
school (=.26, p <.001). The rate of change (slope) of self-control also predicted
behavioural and social functioning and adaptation to secondary school, specifically, less
decline in self-control was associated with lower levels of conduct problems (β = -.34, p
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<.001), hyperactivity (β = -.29, p <.001), and peer problems (β = -.22, p =.01) and with
higher levels of prosocial behaviour (β =.26, p =.002) and better adaptation to secondary
school (β =.31, p <.001). That is, those individuals who showed less decline in selfcontrol over the study period showed better functioning assessed at the end of the study.

RQ3. Are individual differences in pubertal status and pubertal tempo associated
with children’s self-control and longitudinal change in self-control?
The mean scores on the PDS increased between each wave of data collection
(Table 1). A latent growth curve model fit the data well, χ2 (N =1750, 3) =4.39, p =.22,
RMSEA =.02, CFI =1.00, SRMR =.028. At baseline, the average score on the PDS was
7.60 with significant variability in these scores across individuals (intercept variance
=3.39, p <.001), suggesting individuals were showing different levels of pubertal
development. On average, PDS scores increased by .77 between each assessment (p
<.001). Slopes showed significant variation across individuals (slope variance =.31, p
<.001), suggesting that individuals were showing different rates of ‘pubertal tempo’.
Girls’ mean PDS scores at baseline (M =8.24, variance =4.11) were significantly higher
and more varied (both p <.001) compared to those of boys (M =7.03, variance =2.03),
but there were no significant gender differences in the mean levels or variances of
pubertal tempo (p’s =.39 and .45, respectively).
Girls generally begin puberty earlier than boys (shown by the higher pubertal
status intercept for girls) and it is therefore important to control for this mean difference
between the genders when testing associations between pubertal status and self-control.
After controlling for covariates (Table 2), more advanced pubertal status at baseline was
also associated with lower self-control at baseline (β = -.12, p =.006) whilst also
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predicting faster decreases in self-control over time (β = -.23, p =.04; Figure 1).
Pubertal tempo did not significantly predict the slope of self-control (β = -.18, p =.18).
<TABLE 2 ABOUT HERE>

RQ4. Are dimensions of parenting associated with children’s self-control and
longitudinal change in self-control?
All four parenting variables showed statistically significant unadjusted
associations with the intercept and slope of children’s self-control (Table 2). As
expected, higher levels of parental warmth and greater use of inductive reasoning were
associated with higher baseline levels of self-control (β =.32, p <.001 and β =.20, p
<.001, respectively), whilst higher levels of parental hostility and greater use of
inconsistent discipline were associated with lower baseline levels of self-control (β = .49, p <.001 and β = -.32, p <.001, respectively). Slope estimates for all four parenting
variables were in the opposite direction to intercepts (Table 2) indicating the effects of
parenting (which was measured at wave 1) on self-control tended to attenuate over time.
After simultaneously entering all four parenting variables into the model and
controlling for covariates (gender, age, parental education, children’s total difficulties,
and puberty), the only parenting variables associated with children’s self-control were
parental hostility and warmth (Table 2). The strongest parenting predictor of children’s
self-control was hostility, whereby higher levels of parental hostility were associated
with lower self-control at baseline (β = -.23, p <.001). This effect of hostility on selfcontrol attenuated over time (β =.39, p <.001; Figure 1). Parental warmth also remained
a significant predictor of baseline levels of children’s self-control (β =.10, p =.04). In
contrast to the findings for parental hostility, the effects of parental warmth showed no
evidence of attenuating over time (β =.08, p =.47). For example, when we compare

17
children experiencing high levels of warmth (1 SD above the mean) to children
experiencing low levels of warmth (1 SD below the mean) we find children of high
warmth parents have significantly higher self-control at wave 3 (M [95% CI] =3.71
[3.64, 3.79]) compared to children of low warmth parents (M [95% CI] =3.56 [3.49,
3.63]) (Figure 1).
<FIGURE 1 ABOUT HERE>

RQ5. Are associations between parenting and children’s self-control moderated by
individual differences in pubertal status?
To test whether parenting has differential effects on children’s self-control
according to individual differences in children’s pubertal status at baseline four
interaction terms were computed (one for each parenting variable) and added to the
multivariate model shown in Table 2. There was no evidence of pubertal status
moderating the effects of warmth (βintercept = -.04, p =.41; βslope = -.08, p =.46), hostility
(βintercept =.004, p =.94; βslope =.01, p =.92), inconsistent discipline (βintercept = -.01, p
=.89; βslope =.07, p =.53), or inductive reasoning (βintercept = -.04, p =.42; βslope =.10, p
=.34).

Finally, sensitivity analyses examined (i) whether results replicated when listwise
deletion was used as opposed to FIML and (ii) potential gender differences in the
development of self-control and the pattern of association with functional outcomes.
The pattern of results was very similar when listwise deletion was used (results
available from first author). However, listwise deletion assumes that data are MCAR
(Enders, 2010) while missingness at wave 1 showed a small but significant association
with academic attainment, self-control and SDQ total difficulties in this sample (see
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earlier). We therefore present results obtained using FIML. Potential gender
differences were explored by running separate models for males and females and
examining the chi square change when paths were constrained to be equal. None of the
predictors of self-control differed significantly for males and females (all 2 (1) <
1.69, all p >.05). Similarly, all of the associations between the slope of self-control and
functional outcomes did not differ significantly across boys and girls (all p >.05; results
available from first author).
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Discussion

This study presents a number of novel contributions to the understanding of
children’s self-control during early adolescence. A descriptive but important finding
was that self-control decreased between the ages of 11 and 12. Such basic knowledge
about the developmental course of children’s self-control is a key step in understanding
the causes of the development of self-control (Rutter, 2007). Few studies have
explicitly examined how levels of self-control tend to develop during early adolescence,
though there is some empirical evidence pointing to similar decreases in self-control
during this period (Yu, 2010). We also found self-control was favourably related to
functional outcomes and that self-controlled children adapted better to the challenges of
secondary school and showed better post-transition adjustment as rated by teachers,
which is consistent with previous research (de Ridder, Lensvelt-Mulders, Finkenauer,
Stok, & Baumeister, 2012; Duckworth & Seligman, 2005; Tangney et al., 2004).
Importantly, we extended previous work by showing that changes over time in
children’s self-control were associated with levels of behavioural problems, social
functioning and adaptation to secondary school as rated by children’s school teachers.
These findings add to a growing literature suggesting the importance of better
understanding the development of self-control and how it can be promoted, with the
hope that this knowledge can be translated into effective interventions for children
having academic, behavioural or social difficulties (Blair & Diamond, 2008; Shields,
Cicchetti, & Ryan, 1994).
Further investigation is required to understand why self-control declined over
the transition to secondary school. Cognitive processes related to attention and problem
solving are disrupted by anxious emotional experience (Blair, 2002; Matthews & Wells,
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1999). One possible explanation, therefore, is that self-control declines due to the
stressful process of school transition (Rice, Frederickson, & Seymour, 2011; Simmons
& Blyth, 1987). Elias and colleagues (Elias et al., 1992) suggest children encounter a
number of psychosocial challenges in the course of adapting to secondary school,
including, peer-related difficulties, conflicts with authority and academic pressures all
of which draw on children’s self-regulatory capacities by requiring them to inhibit
behaviour, regulate attention, and exercise willpower. This explanation is consistent
with the strength model of self-control which suggests individuals have a limited
capacity for exercising self-control (Baumeister, Vohs, & Tice, 2007). Future research
should assess whether declines in self-control during this period are associated with
transition-related stress.
It is also likely that the decline in self-control found here will be partly due to normative
developmental changes associated with adolescence and puberty. For instance,
executive functions – a group of neuropsychological skills thought to underlie selfcontrol – show steady improvement throughout childhood but appear to plateau during
early adolescence (Blakemore & Choudhury, 2006; Crone, Ridderinkhof, Worm,
Somsen, & van der Molen, 2004; Somsen, 2007) and may even reduce slightly at the
onset of puberty (Blakemore & Choudhury, 2006; McGivern, Andersen, Byrd, Mutter,
& Reilly, 2002). This slowing in the development of executive functions occurs
alongside extensive synaptic reorganisation in the frontal lobes at the onset of puberty
and may explain the observed inverse association between pubertal status and
children’s self-control (Blakemore & Choudhury, 2006). Future research may be able
to tease apart the unique contributions of pubertal development and school transition to
the development of children’s self-control by utilising a research design that compares a
cohort of transitioning children with a cohort of non-transitioning children of equivalent
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age. It is important to note, however, that it would be difficult to carry out such a study
in the UK given the nearly universal transition at 11 years.
We did not find evidence of an association between pubertal tempo and changes
in self-control, suggesting the age of onset of puberty has a more consistent effect on
children’s self-control than the rate at which puberty unfolds – at least in the age period
of 11-12 which was the focus of this study. Thus, individual differences in early
pubertal status were associated with change in self-control over time.
Simple associations indicated that parents who expressed higher levels of
warmth and lower levels of hostility towards their child and who attempted to discipline
their child consistently and through reasoning tended to have children who were more
self-controlled. However, after controlling for key confounders such as children’s
behavioural problems, only parental warmth and hostility were robustly associated with
children’s self-control, though in different ways. Parental warmth measured at baseline
had a concurrent effect on children’s self-control, and this effect did not attenuate over
the one-year study period. While parental hostility had a stronger concurrent effect on
self-control, this effect did attenuate over the one-year study period. Thus parental
warmth, but not parental hostility, had a persistent effect on children’s self-control in
this one-year study in early adolescence.
The move from primary to secondary school is likely to disrupt several aspects
of children’s lives, including their friendships, relationships with teachers, daily
routines, and academic expectations. Children tend to receive lower levels of individual
support from teachers post-transition and typically have a greater number of teachers
who know them less well at secondary school compared to primary school (Symonds &
Galton, 2014). Therefore, good quality relationships and consistent sources of support
over the transition are likely to be important resources for children trying to adapt to the
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new school environment (Fenzel, 2000; Jindal-Snape & Miller, 2008; Simmons &
Blyth, 1987). The findings presented here show that warm parenting confers beneficial
effects on self-control during the transition to secondary school indicating that warm
parent-child relationships may provide children with an ‘arena of comfort’ during this
time (Simmons & Blyth, 1987). Therefore, the support offered by positive relationships
with parents is likely to be a valuable resource at a time when many other aspects of
children’s lives are in flux.
Our results converge with previous findings that show negative parenting
characteristics have stronger cross-sectional associations with self-control than positive
parenting (Finkenauer et al., 2005). Hostile or rejecting parents may negatively impact
children’s self-control by acting as poor role models for good self-control and also by
arousing negative affect in their children which diverts children’s attention towards
soothing their negative emotions and away from self-regulation strategies (Moilanen,
Rasmussen, & Padilla‐Walker, 2014). Research in a slightly older sample of
adolescents also found that negative parenting was associated with rank-order declines
in children’s self-control (Moilanen et al., 2014). However, in our study the effects of
hostile parenting appeared short-lived and it was the positive parenting characteristic of
parental warmth which showed evidence of more persistent effects on children’s selfcontrol. In this respect, our results are consistent with previous theory that stresses the
importance of supportive and involved parenting for facilitating children’s
internalisation of their parents’ values and goals (Grolnick & Farkas, 2002). The
present results also concur with studies that found parental warmth and expressivity
predicts longitudinal variations in self-control during late childhood/early adolescence
(Eisenberg et al., 2005) and extend understanding of this association by showing that
this association exists in the context of children’s decreasing self-control during this
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period and that parental warmth maintains an important association with self-control
that is not explained by children’s behavioural problems.
As per previous research we found no support for parental discipline predicting
longitudinal variations in self-control (Eisenberg et al., 2005; Lengua, 2006). It was
particularly interesting to find inductive reasoning did not show a robust association
with children’s self-control. In line with theory that emphasises the role of adult
guidance in developing children’s capacity to self-regulate (Grolnick & Farkas, 2002),
we might hypothesise that parents explaining their decisions and discipline would result
in children learning to reflect on their own actions and behaviour and subsequently be
motivated to internalise their parent’s guidance. However, adolescents’ impulsivity
(i.e., low self-control) is not typically a reflection of inadequate cognitive abilities, but a
consequence of adolescents’ sensitivity to social and affective influences (Steinberg,
2005). This sensitivity may extend to the broader domain of self-control and explain
why indicators of parental affect had stronger effects on children’s self-control than
parental discipline in this study. Other aspects of parenting not studied here may also
influence children’s self-control, for instance, Gottfredson and Hirschi (1990) suggest
parental monitoring and punishment of deviant behaviour are key processes underlying
the development of self-control in young children.
The present findings indicated that the effects of parenting on children’s selfcontrol are not affected by individual differences in pubertal status at 11 years old as
shown by the absence of interactions. Thus, results suggest the influence of positive
parenting on children’s self-control during adolescence does not attenuate due to
individual differences in early pubertal status. One possible reason that the present
study did not find a moderating effect of pubertal status is the small window of pubertal
development studied. Puberty is a long developmental period consisting of numerous
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endocrine events that continue into the early 20s (Blakemore, Burnett, & Dahl, 2010) as
well as a range of biological events that have notable social and psychological meaning
(e.g., menarche, growth spurts), so it remains possible that pubertal development may
influence self-control during a later period. An alternative explanation is that the
diminished role of parenting during adolescence has been overstated. Numerous
findings point to an important protective role for parents in relation to reducing risky
adolescent behaviours such as substance misuse, affiliating with deviant peers, and
sexual behaviour (DeVore & Ginsburg, 2005; Hummel, Shelton, Heron, Moore, & van
den Bree, 2013). More work is needed to establish whether the effects of parenting on
children’s self-control truly attenuate, though our findings here indicate they continue to
play a role in children of 11-12 years old, many of whom have begun to show signs of
pubertal development.
The limitations of this study include its reliance on questionnaire reports and the
relatively short study period which meant the extent of naturalistic changes in selfcontrol and pubertal development may be relatively low. Nonetheless, we incorporated
established and reliable questionnaire measures and focused on a developmental period
characterised by profound changes in risk taking and impulsivity, and importantly,
found significant variation in growth models of self-control and pubertal status.
Moreover, longitudinal change in self-control has been demonstrated across similar
time-lags as employed in this study (Lengua et al., 2015). Additionally, given that
change in self-control predicted functional outcomes the variations in children’s selfcontrol found here were functionally meaningful and not just statistically meaningful.
Questionnaire measures of self-control provide the benefit of an ‘aggregate judgment of
behaviour across multiple situations’ and have been found to show higher levels of
convergent validity compared to tasks assessing behavioural aspects of self-control such
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as executive function or delay of gratification (Duckworth & Kern, 2011).
Nevertheless, self-reports may reflect perceptions of self-control rather than actual
behaviour and, although reliable, self-evaluations of competence are potentially prone to
bias (Cole, Martin, Peeke, Seroczynski, & Fier, 1999) and may vary according to the
characteristics of reference groups (Wood, Brown, Maltby, & Watkinson, 2012).
Future research should therefore examine whether more objective behavioural
assessments of self-control show similar declines during this period and across similar
timespans. As highlighted earlier, we note that our assessments of pubertal
development do not cover the full range of puberty. Instead, the present results refer to
individual differences in pubertal status and tempo at an age generally considered to be
the average age of onset of puberty (Dahl, 2004; Parent et al., 2003; Patton & Viner,
2007).
The general theory of crime views self-control as having a critical period of
development spanning early childhood through to the pre-teen years, after which
individual differences in self-control become relatively fixed (Hirschi & Gottfredson,
2000). Despite our results showing absolute levels of self-reported self-control within
individuals do indeed decline over the early adolescent period they do not provide any
evidence on whether the relative differences between individuals in self-control change
during this period. This issue will need to be addressed in future research.
The current study draws on a conceptualisation of self-control grounded in
personality theory, where self-control is viewed as a lower order trait of the broader
personality trait of conscientiousness, with high self-control including the tendency to
be planful and behaviourally-controlled while low self-control is characterised by
impulsivity and carelessness (Caspi, Roberts, & Shiner, 2005). This perspective views
personality as biologically constituted and largely consistent across domains and
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situations, however, it is possible that future research may benefit from disaggregating
self-control across domains or behaviours. Neurobiological models generally
conceptualise adolescent behaviour as containing both a motivational component and a
regulatory component (Ernst et al., 2006; Van Leijenhorst et al., 2010). Crucially,
individuals’ motivations undergo change during adolescence and these may be the areas
where self-control changes most. For instance, adolescent behaviour appears to be
particularly susceptible to influence by the presence of peers (Steinberg, 2008).
Additionally, early adolescence is a period where self-regulatory behaviours are more
easily disrupted by negative emotional distraction (Cohen-Gilbert & Thomas, 2013). It
is therefore possible that self-control would show greater declines in aspects of social
relationships and emotional control compared to other domains such as cognitive and
physical control.
Our study design also limited our ability to test whether the effects of parenting
attenuate during adolescence. To more fully answer this question, future studies should
follow children through the whole of puberty or use a design that enables comparison of
pre-pubertal children and post-pubertal adolescents. Our reliance on a baseline
assessment of parenting behaviour also means we were unable to assess whether
longitudinal change in parenting predicts longitudinal change in self-control, a question
that will need to be addressed in future research. A further limitation was the lower
study participation rate at wave 1, but as participation was very high at waves 2 (87%)
and 3 (85%) equivalent measures collected at later waves were incorporated into our
statistical models using FIML procedures to limit potential bias due to non-response
(Graham, 2009). The pattern of results also replicated when listwise deletion was used
(results available from first author). The strengths of this research include its use of
multiple-informants and the ability to statistically control for a number of alternative

27
explanations such as co-occurring behavioural and emotional problems. Additionally,
due to our use of a sample largely similar in age we were able to examine the effects of
pubertal status relatively independent of age (Blakemore et al., 2010).
Results from this study indicate that self-control decreases across ages 11 to 12
as children in the UK (and many other countries) make the transition from primary to
secondary school. This has important implications because greater decreases in selfcontrol during this period are associated with poorer behavioural and social functioning
at the end of the first year of secondary school. One risk factor for low self-control
during this period is advanced pubertal status at age 11, suggesting that children
experiencing puberty earlier than their peers may comprise a vulnerable group. Finally,
parental affect but not parental discipline is one way through which parents influence
older children’s self-control. In particular, our findings suggest that parents may be able
to buffer developmental declines in their children’s self-control through demonstrations
of warmth and affection.

References

Ahadi, S. A., & Rothbart, M. (1994). Temperament, development, and the big five. In
C. F. Halverson, G. A. Kohnstamm, & R. Martin (Eds.), The developing
structure of temperament and personality from infancy to adulthood (pp. 189207): Routledge.
Allison, P. D. (2001). Missing data (Vol. 136): Sage publications.
American Psychological Association. (2009). Publication manual of the american
psychological association (6th ed.). Washington, D.C.: American Psychological
Association.

28
Baumeister, R. F., Vohs, K. D., & Tice, D. M. (2007). The strength model of selfcontrol. Current directions in psychological science, 16, 351-355.
Belsky, J., Fearon, R. P., & Bell, B. (2007). Parenting, attention and externalizing
problems: Testing mediation longitudinally, repeatedly and reciprocally. Journal
of Child Psychology and Psychiatry, 48, 1233-1242.
Blair, C. (2002). School readiness: Integrating cognition and emotion in a
neurobiological conceptualization of children's functioning at school entry.
American Psychologist, 57, 111.
Blair, C., & Diamond, A. (2008). Biological processes in prevention and intervention:
The promotion of self-regulation as a means of preventing school failure.
Development and Psychopathology, 20, 899-911.
Blakemore, S. J., Burnett, S., & Dahl, R. E. (2010). The role of puberty in the
developing adolescent brain. Human Brain Mapping, 31, 926-933.
Blakemore, S. J., & Choudhury, S. (2006). Development of the adolescent brain:
Implications for executive function and social cognition. Journal of Child
Psychology and Psychiatry, 47, 296-312.
Bowes, L., Maughan, B., Ball, H., Shakoor, S., Ouellet-Morin, I., Caspi, A., . . .
Arseneault, L. (2013). Chronic bullying victimization across school transitions:
The role of genetic and environmental influences. Development and
Psychopathology, 25, 333-346.
Brody, G. H., & Ge, X. J. (2001). Linking parenting processes and self-regulation to
psychological functioning and alcohol use during early adolescence. Journal of
Family Psychology, 15, 82-94.
Brody, G. H., McBride, V. M., McNair, L., Chen, Y. F., Gibbons, F. X., Gerrard, M., &
Wills, T. A. (2005). Linking changes in parenting to parent–child relationship

29
quality and youth self-control: The strong african american families program.
Journal of Research on Adolescence, 15, 47-69.
Brooks-Gunn, J., Warren, M. P., Rosso, J., & Gargiulo, J. (1987). Validity of self-report
measures of girls' pubertal status. Child Development, 58, 829-841.
Caspi, A., Roberts, B. W., & Shiner, R. L. (2005). Personality development: Stability
and change. Annual Review of Psychology, 56, 453-484.
Cecil, C., Barker, E., Jaffee, S., & Viding, E. (2012). Association between maladaptive
parenting and child self-control over time: Cross-lagged study using a
monozygotic twin difference design. British Journal of Psychiatry, 201, 291297.
Cohen-Gilbert, J. E., & Thomas, K. M. (2013). Inhibitory control during emotional
distraction across adolescence and early adulthood. Child Development, 84,
1954-1966.
Cole, D. A., Martin, J. M., Peeke, L. A., Seroczynski, A. D., & Fier, J. (1999).
Children's over- and underestimation of academic competence: A longitudinal
study of gender differences, depression, and anxiety. Child Development, 70,
459-473.
Crone, E. A. (2009). Executive functions in adolescence: Inferences from brain and
behavior. Developmental Science, 12, 825-830.
Crone, E. A., Ridderinkhof, K. R., Worm, M., Somsen, R. J., & van der Molen, M. W.
(2004). Switching between spatial stimulus-response mappings: A
developmental study of cognitive flexibility. Developmental Science, 7, 443455.
Cumming, G. (2014). The new statistics: Why and how. Psychological Science, 25, 729.

30
Dahl, R. E. (2004). Adolescent brain development: A period of vulnerabilities and
opportunities. Keynote address. Ann N Y Acad Sci, 1021, 1-22.
de Ridder, D. T., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., & Baumeister, R.
F. (2012). Taking stock of self-control a meta-analysis of how trait self-control
relates to a wide range of behaviors. Personality and Social Psychology Review,
16, 76-99.
Department for Education. (2011). Schools, pupils and their characteristics: January
2011. Retrieved from
http://www.education.gov.uk/rsgateway/DB/SFR/s001012/sfr12-2011.pdf
DeVore, E. R., & Ginsburg, K. R. (2005). The protective effects of good parenting on
adolescents. Current Opinion in Pediatrics, 17, 460-465.
Dogan, S. J., Conger, R. D., Kee Jeong, K., & Masyn, K. E. (2007). Cognitive and
parenting pathways in the transmission of antisocial behavior from parents to
adolescents. Child Development, 78, 335-349.
Duckworth, A. L. (2011). The significance of self-control. Proceedings of the National
Academy of Sciences, 108, 2639-2640.
Duckworth, A. L., & Kern, M. L. (2011). A meta-analysis of the convergent validity of
self-control measures. Journal of Research in Personality, 45, 259-268.
Duckworth, A. L., & Seligman, M. E. P. (2005). Self-discipline outdoes iq in predicting
academic performance of adolescents. Psychological Science, 16, 939-944.
Eccles, J., Midgley, C., Wigfield, A., Buchanan, C., Reuman, D., Flanagan, C., & Iver,
D. (1993). Development during adolescence: The impact of stage-environment
fit on young adolescents' experiences in schools and in families. The American
Psychologist, 48, 90-101.

31
Eisenberg, N., Zhou, Q., Spinrad, T. L., Valiente, C., Fabes, R. A., & Liew, J. (2005).
Relations among positive parenting, children's effortful control, and
externalizing problems: A three wave longitudinal study. Child Development,
76, 1055-1071.
Elias, M., Ubriaco, M., Reese, M., Gara, M., Rothbaum, P., & Haviland, M. (1992). A
measure of adaptation to problematic academic and interpersonal tasks of middle
school. Journal of School Psychology, 30, 41-57.
Ellis, B. J., Shirtcliff, E. A., Boyce, W. T., Deardorff, J., & Essex, M. J. (2011). Quality
of early family relationships and the timing and tempo of puberty: Effects
depend on biological sensitivity to context. Development and Psychopathology,
23, 85-99.
Enders, C. K. (2010). Applied missing data analysis. New York/London: Guilford
Press.
Enders, C. K., & Bandalos, D. L. (2001). The relative performance of full information
maximum likelihood estimation for missing data in structural equation models.
Structural Equation Modeling, 8, 430-457.
Ernst, M., Pine, D. S., & Hardin, M. (2006). Triadic model of the neurobiology of
motivated behavior in adolescence. Psychological Medicine, 36, 299-312.
Felner, R. D., Ginter, M., & Primavera, J. (1982). Primary prevention during school
transitions: Social support and environmental structure. American Journal of
Community Psychology, 10, 277-290.
Fenzel. (2000). Prospective study of changes in global self-worth and strain during the
transition to middle school. The Journal of Early Adolescence, 20, 93-116.

32
Fergusson, D. M., Boden, J. M., & Horwood, L. J. (2013). Childhood self-control and
adult outcomes: Results from a 30-year longitudinal study. Journal of the
American Academy of Child and Adolescent Psychiatry, 52, 709-717.e701.
Finkenauer, C., Engels, R. C., & Baumeister, R. F. (2005). Parenting behaviour and
adolescent behavioural and emotional problems: The role of self-control.
International Journal of Behavioral Development, 29, 58-69.
Goodman, R. (2001). Psychometric properties of the strengths and difficulties
questionnaire. Journal of the American Academy of Child & Adolescent
Psychiatry, 40, 1337-1345.
Gottfredson, M. R., & Hirschi, T. (1990). A general theory of crime. Stanford, CA:
Stanford University Press.
Graham, J. W. (2009). Missing data analysis: Making it work in the real world. Annual
Review of Psychology, 60, 549-576.
Grolnick, W. S., & Farkas, M. (2002). In M. H. Bornstein (Ed.), Handbook of
parenting. Practical issues in parenting. (Vol. 5, pp. 89-110). New Jersey:
Lawrence Erlbaum Associates.
Hirschi, T., & Gottfredson, M. R. (2000). In defense of self-control. Theoretical
Criminology, 4, 55-69.
Hummel, A., Shelton, K. H., Heron, J., Moore, L., & van den Bree, M. B. (2013). A
systematic review of the relationships between family functioning, pubertal
timing and adolescent substance use. Addiction, 108, 487-496.
Israel, S., Caspi, A., Belsky, D. W., Harrington, H., Hogan, S., Houts, R., . . . Moffitt, T.
E. (2014). Credit scores, cardiovascular disease risk, and human capital.
Proceedings of the National Academy of Sciences, 111, 17087-17092.

33
Jindal-Snape, D., & Miller, D. (2008). A challenge of living? Understanding the
psycho-social processes of the child during primary-secondary transition
through resilience and self-esteem theories. Educational Psychology Review, 20,
217-236.
Kiff, C. J., Lengua, L. J., & Zalewski, M. (2011). Nature and nurturing: Parenting in the
context of child temperament. Clinical Child and Family Psychology Review,
14, 251-301.
Kline, R. B. (2011). Principles and practice of structural equation modeling. New
York: Guilford press.
Krueger, R. F., Caspi, A., Moffitt, T. E., White, J., & Stouthamer‐Loeber, M. (1996).
Delay of gratification, psychopathology, and personality: Is low self control
specific to externalizing problems? Journal of Personality, 64, 107-129.
Larson, R., & Richards, M. H. (1991). Daily companionship in late childhood and early
adolescence: Changing developmental contexts. Child Development, 62, 284300.
Lengua, L. J. (2006). Growth in temperament and parenting as predictors of adjustment
during children's transition to adolescence. Developmental Psychology, 42, 819832.
Lengua, L. J. (2008). Anxiousness, frustration, and effortful control as moderators of
the relation between parenting and adjustment in middle childhood. Social
Development, 17, 554-577.
Lengua, L. J., Moran, L., Zalewski, M., Ruberry, E., Kiff, C., & Thompson, S. (2015).
Relations of growth in effortful control to family income, cumulative risk, and
adjustment in preschool-age children. Journal of Abnormal Child Psychology,
43, 705-720.

34
Matthews, G., & Wells, A. (1999). The cogntive science of attention and emotion. In T.
Dalgleish & M. Power (Eds.), Handbook of cognition and emotion (pp. 171192). West Sussex, England: Wiley.
McGivern, R. F., Andersen, J., Byrd, D., Mutter, K. L., & Reilly, J. (2002). Cognitive
efficiency on a match to sample task decreases at the onset of puberty in
children. Brain and Cognition, 50, 73-89.
Melby, J., Conger, R., Book, R., Rueter, M., Lucy, L., Repinski, D., . . . Stavros, T.
(1993). The iowa family interaction rating scales. 2nd edn. Unpublished
manuscript, Iowa State University Center for Family Research in Rural Mental
Health.
Moffitt, T. E. (2015). Young children’s self-control and the health and wealth of their
nation. Keynote address at the International Convention of Psychological
Science, Amsterdam, Netherlands.
Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H., . .
. Caspi, A. (2011). A gradient of childhood self-control predicts health, wealth,
and public safety. Proceedings of the National Academy of Sciences, 108, 26932698.
Moilanen, K. L., Rasmussen, K. E., & Padilla‐Walker, L. M. (2014). Bidirectional
associations between self‐regulation and parenting styles in early adolescence.
Journal of Research on Adolescence.
Muthén, L. K., & Muthén, B. O. (2012). Mplus user’s guide.
Nelson, E. E., Leibenluft, E., McClure, E., & Pine, D. S. (2005). The social reorientation of adolescence: A neuroscience perspective on the process and its
relation to psychopathology. Psychological Medicine, 35, 163-174.

35
Ng-Knight, T., Riglin, L., Hiew, Y., Shelton, K. H., McManus, I. C., Frederickson, N.,
& Rice, F. (under review). A prospective longitudinal study of pupil concerns
and adjustment during the transition to secondary school.
Parent, A.-S., Teilmann, G., Juul, A., Skakkebaek, N. E., Toppari, J., & Bourguignon,
J.-P. (2003). The timing of normal puberty and the age limits of sexual
precocity: Variations around the world, secular trends, and changes after
migration. Endocrine Reviews, 24, 668-693.
Patton, G. C., & Viner, R. (2007). Pubertal transitions in health. Lancet, 369, 11301139.
Petersen, A. C., Crockett, L., Richards, M., & Boxer, A. (1988). Measuring pubertal
status: Reliability and validity of a self-report measure. Journal of Youth and
Adolescence, 7, 117-133.
Rice, F., Frederickson, N., & Seymour, J. (2011). Assessing pupil concerns about
transition to secondary school. British Journal of Educational Psychology, 81,
244-263.
Rice, F., Frederickson, N., Shelton, K. H., McManus, I. C., Riglin, L., & Ng-Knight, T.
(2015). Identifying factors that predict successful and difficult transitions to
secondary school. London: The Nuffield Foundation.
Roberts, B. W., & DelVecchio, W. F. (2000). The rank-order consistency of personality
traits from childhood to old age: A quantitative review of longitudinal studies.
Psychological Bulletin, 126, 3-25.
Rutter, M. (1989). Pathways from childhood to adult life. Journal of Child Psychology
and Psychiatry, 30, 23-51.
Rutter, M. (2007). Proceeding from observed correlation to causal inference: The use of
natural experiments. Perspectives on Psychological Science, 2, 377-395.

36
Rutter, M., Pickles, A., Murray, R., & Eaves, L. (2001). Testing hypotheses on specific
environmental causal effects on behavior. Psychological Bulletin, 127, 291.
Schafer, J. L., & Graham, J. W. (2002). Missing data: Our view of the state of the art.
Psychological Methods, 7, 147.
Seidman, E., & French, S. E. (2004). Developmental trajectories and ecological
transitions: A two-step procedure to aid in the choice of prevention and
promotion interventions. Development and Psychopathology, 16, 1141-1159.
Shields, A. M., Cicchetti, D., & Ryan, R. M. (1994). The development of emotional and
behavioral self-regulation and social competence among maltreated school-age
children. Development and Psychopathology, 6, 57-75.
Simmons, R. G., & Blyth, D. A. (1987). Moving into adolescence: The impact of
pubertal change and school context. London: AldineTransaction.
Somsen, R. J. (2007). The development of attention regulation in the wisconsin card
sorting task. Developmental Science, 10, 664-680.
Spera, C. (2005). A review of the relationship among parenting practices, parenting
styles, and adolescent school achievement. Educational Psychology Review, 17,
125-146.
Spielberg, J. M., Olino, T. M., Forbes, E. E., & Dahl, R. E. (2014). Exciting fear in
adolescence: Does pubertal development alter threat processing? Developmental
Cognitive Neuroscience, 8, 86-95.
Steinberg, L. (2005). Cognitive and affective development in adolescence. Trends in
Cognitive Sciences, 9, 69-74.
Steinberg, L. (2007). Risk taking in adolescence: New perspectives from brain and
behavioral science. Current Directions in Psychological Science, 16, 55-59.

37
Steinberg, L. (2008). A social neuroscience perspective on adolescent risk-taking.
Developmental Review, 28, 78-106.
Steinberg, L., Albert, D., Cauffman, E., Banich, M., Graham, S., & Woolard, J. (2008).
Age differences in sensation seeking and impulsivity as indexed by behavior and
self-report: Evidence for a dual systems model. Developmental Psychology, 44,
1764-1778.
Steinberg, L., & Morris, A. S. (2001). Adolescent development. Annual Review of
Psychology, 52, 83-110.
Symonds, J. E., & Galton, M. (2014). Moving to the next school at age 10–14 years: An
international review of psychological development at school transition. Review
of Education, 2, 1-27.
Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self‐control predicts
good adjustment, less pathology, better grades, and interpersonal success.
Journal of Personality, 72, 271-324.
van Duijvenvoorde, A. C. K., Op de Macks, Z. A., Overgaauw, S., Gunther Moor, B.,
Dahl, R. E., & Crone, E. A. (2014). A cross-sectional and longitudinal analysis
of reward-related brain activation: Effects of age, pubertal stage, and reward
sensitivity. Brain and Cognition, 89, 3-14.
Van Leijenhorst, L., Zanolie, K., Van Meel, C. S., Westenberg, P. M., Rombouts, S. A.
R. B., & Crone, E. A. (2010). What motivates the adolescent? Brain regions
mediating reward sensitivity across adolescence. Cerebral Cortex, 20, 61-69.
West, P., Sweeting, H., & Young, R. (2010). Transition matters: Pupils’ experiences of
the primary–secondary school transition in the west of scotland and
consequences for well‐being and attainment. Research Papers in Education, 25,
21-50.

38
Wills, T. A., & Dishion, T. J. (2004). Temperament and adolescent substance use: A
transactional analysis of emerging self-control. Journal of Clinical Child and
Adolescent Psychology, 33, 69-81.
Wood, A. M., Brown, G. D., Maltby, J., & Watkinson, P. (2012). How are personality
judgments made? A cognitive model of reference group effects, personality
scale responses, and behavioral reactions. J Pers, 80, 1275-1311.
Yu, J. (2010). Reciprocal influences between parental knowledge and adolescent selfcontrol: A cross-sequential nationwide study of korean youth. Journal of Family
Psychology, 24, 458-467.

39

Table 1.
Means, standard deviations, and correlations for study variables.
Variable

M

SD

1.

2.

3.

4.

5.

6.

7.

1. Self-control W1

3.79

0.65

1.00

2. Self-control W2

3.68

0.66

0.62***

1.00

3. Self-control W3

3.63

0.66

0.54***

0.66***

4. Puberty (PDS) W1

7.58

2.16

-0.01

-0.10**

-0.12**

1.00

5. Puberty (PDS) W2

8.41

2.31

-0.02

-0.12***

-0.16***

0.71***

1.00

6. Puberty (PDS) W3

9.16

2.49

-0.04

-0.05

-0.17***

0.62***

0.72***

1.00

7. Parental warmth W1

38.05

4.57

0.25***

0.21***

0.14**

0.02

0.03

0.03

8. Parental hostility W1

10.95

3.88

-0.40***

-0.27***

-0.16***

-0.01

-0.01

0.01

-0.41***

9. Inconsistent discipline W1

10.44

4.31

-0.28***

-0.16***

-0.18***

-0.04

-0.02

-0.05

-0.27***

10. Inductive reasoning W1

24.37

3.33

0.17***

0.07

0.06

0.00

-0.03

0.02

0.51***

11. English attainment W3

-0.01

1.00

0.23***

0.17***

0.18***

0.07*

0.00

0.03

0.00

12. Maths attainment W3

-0.01

1.00

0.19***

0.15***

0.17***

0.01

-0.04

0.00

-0.03

13. Science attainment W3

-0.01

1.00

0.18***

0.20***

0.19***

0.00

-0.05

-0.02

-0.02

1.00

1.00
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14. Emotional symptoms W3

1.12

1.96

-0.03

-0.05

-0.07*

15. Conduct problems W3

0.74

1.49

-0.04

-0.21***

16. Hyperactivity W3

2.29

2.45

-0.17***

17. Peer problems W3

1.17

1.74

-0.04

18. Prosocial behaviour W3

7.81

2.29

0.10*

19. Sex (male reference)

0.46

0.50

0.17***

134.58

3.55

0.02

-0.03

-0.09*

21. Parental education

2.13

1.18

-0.05

-0.01

0.00

22. Total difficulties scale W1

7.56

5.61

-0.53***

-0.32***

20. Age (months)

-0.02

0.05

-0.01

0.01

-0.24***

0.00

0.08*

0.06

0.04

-0.24***

-0.28***

-0.09*

0.07*

0.05

0.03

-0.09**

-0.13***

-0.09*

-0.02

-0.01

-0.06

0.21***

0.22***

0.01

-0.01

-0.03

0.05

0.19***

0.12***

0.30***

0.23***

0.22*

-0.01

0.22***

0.24***

0.16*

0.03

-0.27***

-0.02

-0.09*

-0.07

-0.06

-0.05

0.01

-0.05
-0.23***

Notes. W1 = wave one, W2 = wave two, W3 = wave three, *= p<.05, **= p<.01, ***= p<.001. Statistics presented here were calculated using
FIML (N = 2290), these statistics may vary slightly compared to those reported in the results section due to a slightly reduced sample when
covariates are not included in the model.
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Table 1 continued.
Variable

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

9.

0.43***

10.

-0.30***

-0.25***

1.00

11.

-0.05

-0.06

0.10*

1.00

12.

-0.07

-0.09*

0.00

0.64***

1.00

13.

-0.06

-0.11**

0.00

0.63***

0.72***

14.

0.06

0.13*

0.02

-0.24***

-0.22***

-0.21***

1.00

15.

0.06

0.05

0.03

-0.23***

-0.22***

-0.24***

0.28***

1.00

16.

0.07

0.07

0.06

-0.34***

-0.31***

-0.29***

0.32***

0.65***

1.00

17.

0.06

0.07

-0.05

-0.20***

-0.15***

-0.17***

0.57***

0.34***

0.30***

18.

-0.13**

-0.01

0.07

0.21***

0.16***

0.19***

-0.26***

-0.55***

-0.60***

-0.30***

1.00

19.

-0.10**

-0.06

-0.05

0.19***

0.03

0.04

0.02

-0.16***

-0.27***

-0.10**

0.21*

1.00

20.

-0.05

-0.02

-0.01

0.01

0.04

0.06

-0.02

-0.01

0.05

-0.07

0.02

0.02

1.00

21.

0.04

-0.03

0.03

0.28***

0.21***

0.24***

-0.09

-0.09

-0.14**

-0.11*

0.04

-0.03

-0.02

1.00

22.

0.37***

-0.35***

-0.31***

-0.30***

-0.14***

-0.10*

-0.10*

1.00

0.34***

-0.18***

1.00

0.14**

0.11*

0.21***

1.00

0.20***

-0.17***
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Table 2.
Associations between predictors and self-control (intercept and slope).
Unadjusted modelsa
Predictor variables

Multivariate modelb

Intercept

Slope

Intercept

Slope

Warmth

.32***

-.21*

.10*

.08

Hostility

-.49***

.51***

-.23***

.39***

Inconsistent Discipline

-.32***

.22*

-.03

-.09

Inductive Reasoning

.20***

-.23*

-.01

-.11

-.05

-.26**

-.12**

-.23*

-

-.18

-

-.18

.23***

-.13

.18***

.02

Age

.02

-.22*

-.02

-.14

Parental Education

-.07

.10

-.09*

.08

-.62***

.54***

-.49***

.40***

Puberty
Intercept/status
Slope/tempo
Gender (male reference)

Total Difficulties

Notes. * = p<.05, ** = p<.01, *** = p<.001. aUnadjusted models show the association for the
intercept and slope of self-control regressed on each predictor separately (n.b. the intercept and
slope of puberty are assessed simultaneously). bThe multivariate model shows the associations for
the intercept and slope of self-control regressed on all predictor variables simultaneously.
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Figure 1. This figure shows the model estimated slopes of longitudinal change in self-control (covariates shown in multivariate model in table 2
are held at mean levels). Separate slopes are plotted for high (one standard deviation above the mean) and low (one standard deviation below the
mean) levels of (a) baseline parental hostility (b) parental warmth (c) pubertal status.

