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Abstract
Using a short-term longitudinal design (6 months), this study examined cumulative contextual risk
as a predictor of effortful control (EC) and social competence in a community sample of children
(N = 80, ages 33–40 months at time 1). Maternal parenting was examined as a mediator of
contextual risk. EC was assessed using laboratory tasks, and parenting was assessed using
observational ratings. Time 1 contextual risk was negatively related to time 2 EC after controlling
for time 1 EC. Mothers’ limit setting and scaffolding predicted higher time 2 EC and accounted
for the effect of contextual risk. Time 1 EC, contextual risk, and parenting predicted time 2 social
competence, and contextual risk had an indirect effect on social competence through parenting.
Results suggest that contextual risk predicts smaller relative increases in EC and that parenting
accounts for this effect. Knowledge of the factors that divert or promote effortful control can
provide targets for intervention to enhance effortful control abilities and better adjustment.
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1. Introduction
Understanding self-regulation processes is crucial for understanding children’s adjustment
(Posner & Rothbart, 2000), and self-regulation is a predictor of adaptive and maladaptive
functioning (Rothbart, Ahadi, & Evans, 2000). Also, self-regulation differentiates resilient
vs. non-resilient responses to cumulative risk (Lengua, 2002) and poverty (Buckner,
Mezzacappa, & Beardslee, 2003). Given the importance of self-regulation to children’s
adaptation, it is critical to understand early influences on the development of self-regulation.
Understanding of the factors that abate self-regulation abilities can facilitate the
identification of children at risk for adjustment problems, and knowledge of the processes
that promote self-regulation provides targets for interventions aimed at improving child
adjustment.

Parenting has been shown to predict self-regulation (e.g., Kochanska, Murray, & Harlan,
2000; Olson, Bates, Sandy, & Schilling, 2002). However, little is known about broader
contextual influences on self-regulation. Contextual risk might divert the development of
self-regulation, resulting in problems in academic, social, and emotional adjustment (e.g.,
Blair, 2002). This study examined cumulative contextual risk as a predictor of effortful
control and social competence across six months in a community sample of preschool
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children. In addition, mothers’ parenting behaviors were tested as mediators of the effects of
cumulative risk.

Effortful control is a central aspect of self-regulation, referring to the attentional and
inhibitory control mechanisms that facilitate inhibition of a dominant response to perform a
subdominant response (Rothbart et al., 2000). Effortful control demonstrates a dramatic
developmental increase between the ages of 3 and 6 years (Kochanska, Murray, Jacques,
Koenig, & Vandegeest, 1996) and is related to children’s social competence (e.g.,
Kochanska et al., 1996; Rothbart, Ahadi, & Hershey, 1994). Effortful control reflects the
function of the anterior attentional system, an executive system located in the areas of the
midfrontal lobe (Vogt, Finch, & Olson, 1992; Posner & Rothbart, 1994). Recognition of
plasticity in neural activity and structure has lead to an increased focus on the role of
experiences in shaping brain development (Posner & Rothbart, 2000). Davidson, Jackson
and Kalin (2000) suggest that the period from 3- to 11-years of age is marked by
pronounced plasticity in the prefrontal cortex. Therefore, it is important to account for
contextual and socialization factors, such as contextual risk and parenting, that might
influence these developing brain regions. Consequently, examination of contextual
influences on effortful control during this developmental period can shed light on processes
that promote or divert its development.

Little is known about contextual influences on effortful control, although a number of
contextual risk factors have been shown to predict adverse outcomes for children. For
example, risk factors such as poverty (e.g., Mistry, Biesanz, Taylor, Burchinal, & Cox,
2004), low parental education (e.g., Ritsher, Warner, Johnson, & Dohrenwend, 2001),
single-parent household (e.g., Compas & Williams, 1990), household density (e.g., Evans,
Saegert, & Harrid, 2001), and maternal depression (e.g., Shaw, Keenan, & Vondra, 1994)
each have been shown to predict children’s adjustment. In addition, being a member of an
ethnic or racial minority group is thought to place children at increased risk for adjustment
problems, not only as a result of a greater prevalence of other sociodemographic risk factors,
but also as a result of experiences of discrimination and prejudice (e.g., Farkas, 2003;
Spencer, 1990). Each of these contextual factors can result in more negative or stressful
experiences for children or might engender more coercive family relationships that might
lead to adjustment problems. Also, many of these risk factors tend to co-occur. For example,
low family income is associated with higher levels of maternal depression, greater
neighborhood risk (e.g., Duncan, Brooks-Gunn, & Klebenov, 1994), household density
(Evans, 2003) and a host of other risk factors.

Given the co-occurrence of many contextual risk factors, a useful way to examine contextual
risk is through a cumulative risk model. Cumulative risk is a count of the presence of stable
demographic, psychosocial, and environmental risk factors (e.g., poverty, low parental
education, single-parent household, household density, parental history of psychopathology,
neighborhood risk, etc.). The examination of the number of such risk factors reflects the
assumption that children’s developmental outcomes are better predicted by combinations of
risk factors than by individual factors alone. Research has demonstrated that cumulative risk
predicts child outcomes equally well or better than consideration of any one factor (e.g.,
Deater-Deckard, Dodge, Bates, & Pettit, 1998; Sameroff, Seifer, Barocas, Zax, &
Greenspan, 1987). Cumulative risk studies allow for tests of ecological models in which
demographic, psychosocial, and environmental risk factors are jointly considered in
predicting children’s developmental outcomes (Elder & Caspi, 1988; Sampson & Laub,
1994). They also model the effect that the co-occurrence of risk factors can have, where
contextual risk factors tend to be concentrated among the poor (Evans, 2003).
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Studies of cumulative risk consistently show a relation between the number of risk factors
present and greater cognitive, social, and behavioral problems in children (e.g., Werner &
Smith, 1982; Liaw & Brooks-Gunn, 1994). In the Rochester Longitudinal Study, a
cumulative risk index significantly predicted lower social–emotional competence in children
better than any single risk factor alone, and the effects could not be accounted for by any
particular subset of the risk factors (Sameroff et al., 1987). Similarly, chronic and
cumulative adversity was related to lower competence across academic, conduct and peer
domains (Masten et al., 1999). In the present study, the risk factors that compose the
cumulative risk score, including poverty, single-parent status, ethnic or racial minority
status, household density, major life events, and moves, reflect chronic or disruptive risk
factors that might pervasively affect the child’s experience. These factors might impact child
behaviors directly, as a result of children’s direct experience of the risk factors, or indirectly
through their association with other socialization and interpersonal experiences. In this
study, it was hypothesized that a greater number of contextual risk factors present would
reflect greater disruption in children’s lives, diverting the development of effortful control.

Previous studies have demonstrated an association between cumulative risk and self-
regulation. For example, 8- to 10-year old children growing up in poverty performed less
well on a delay of gratification task than children in middle-income families. Cumulative
risk, that is, the presence of substandard housing, noise, crowding, family turmoil, early
childhood separation, and community violence, partially accounted for this effect (Evans &
English, 2002). Similarly, cumulative risk was related to poorer delay of gratification in
rural, school age children (Evans, 2003). In another study, chronic strains associated with
poverty, including hunger, cold, and unsafe living conditions, were assessed in 8- to 17-
year-olds and were associated with lower self-regulation (Buckner et al., 2003). One study
demonstrated a longitudinal association between cumulative risk and self-regulation (Hart,
Atkins, & Fegley, 2003). Self-regulation was assessed using parents’ ratings, and children
were classified either as resilient/well-regulated (e.g., obeys, shares, laughs/smiles), as
overcontrolled (e.g., shy, cries), or as undercontrolled (e.g., upset, difficult to calm,
demanding, fights, disobedient, fails to share). Cumulative risk predicted transitions from
the well-regulated status at age 3- to 4-years to undercontrolled status two years later. These
studies provide evidence of the association between contextual risk and self-regulation,
broadly defined. However, the effects of contextual risk on effortful control, in particular,
have not been examined in the preschool years when effortful control is developing
markedly. In addition, these studies did not examine potential mechanisms of the effects of
contextual risk. In this study, mothers’ parenting was examined as a mediator of the relation
between cumulative risk and effortful control and was expected to partially account for the
effects of contextual risk.

Contextual risk might lead to more problematic forms of parenting, which in turn might
shape developing effortful control. For example, Dumka, Roosa, and Jackson (1997) found
that cumulative risk was related to more inconsistent discipline, and inconsistent discipline
mediated the relation between cumulative risk and children’s internalizing and externalizing
problems. Also, emotionally responsive, competent parenting in the presence of cumulative
risk predicted resilience (Wyman et al., 1999), and positive mother–child interactions led to
improvements in cognitive and social–emotional functioning over time in children exposed
to cumulative risk (Seifer, Sameroff, Baldwin, & Baldwin, 1992).

There is evidence that parenting predicts developing effortful control. Measures of adaptive,
sensitive, or warm parenting have been shown to predict effortful control (Eisenberg, Zhou
et al., 2003) and related constructs such as ego-control (Block & Block, 1980) and
impulsivity (Olson, Bates, & Bayles, 1990). Maternal responsiveness when children were 22
months old predicted the development of effortful control from 22- to 33-months
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(Kochanska et al., 2000). Conversely, negative maternal interactive style (Calkins, Smith,
Gill, & Johnson, 1998) and restrictiveness (Olson et al., 2002) predicted lower self-
regulation. Parenting during preschool has been shown to predict later adjustment, as well
(Cole, Teti, & Zahn-Waxler, 2003). Also, maternal sensitivity and cognitive stimulation,
together with ratings of the home environment, predicted children’s sustained attention and
impulsivity, which in turn, mediated the relation between context and adjustment (NICHD
Early Child Care Research Network, 2003).

Parents who are warm and responsive provide children with a sense of security and help
children manage their negative affect (Davies & Cummings, 1994), which may facilitate the
development of effortful control. Also, parents who use reasoning, predictable control
strategies, and who encourage autonomy provide their children opportunities to develop
self-regulatory abilities (Grusec & Goodnow, 1994). In addition, parental scaffolding, that is
the provision of support or direction contingent on the child’s need for it, is related to
emotion regulation (Katz, Wilson, & Gottman, 1999) and predicts executive abilities
(Landry, Miller-Loncar, Smith, & Swank, 2002). Previous studies have either combined
different dimensions of parenting or have not examined multiple, specific aspects of
parenting to determine the specific mechanisms by which parenting might operate
(Kochanska et al., 2000). For example, Kochanska’s measure of responsiveness includes a
dimension of acceptance, which might impact effortful control through its mitigation of
negative affect, and support of autonomy, which might improve effortful control through
children’s sense of agency and mastery (Kochanska et al., 2000). Thus, parenting can be
expected to mediate the relation between contextual risk and effortful control, and in this
study, specific forms of parenting were examined to identify mechanisms of effect.

In turn, parenting and effortful control were expected to predict children’s social
competence. Effortful control has been shown to relate to various aspects of social
competence. For example, children higher in effortful control show greater empathy
(Rothbart et al., 1994), restraint (Kochanska et al., 2000), internalization of rules
(Kochanska, 1997), and more socially appropriate behavior (Eisenberg, Fabes, Guthrie, &
Reiser, 2000; Eisenberg, Valiente, et al., 2003). Also, attention regulation predicts social
competence (e.g., Eisenberg, Fabes, Karbon, & Murphy, 1996), and the ability to shift
attention between affective stimuli is related to prosocial behavior (Wilson, 2003).
Conversely, lack of sustained attention and impulsivity predicted lower social competence
(NICHD Early Child Care Research Network, 2003).

Parenting has also been shown to predict children’s social competence. Parental warmth and
expressivity have been shown to predict better empathy and social functioning in children
(Zhou et al., 2002), whereas authoritarian parenting is associated with lower sociability-
competence (Chen, Dong, & Zhou, 1997). A global measure of parenting resources for
children that included parental structure, warmth and cohesiveness was found to predict
greater social and behavioral competence in childhood and adolescence (Masten et al.,
1999). Further, mothers’ parenting behaviors and mother–child relationship quality have
been shown to predict children’s social competence indirectly through their promotion of
child self-regulation (Brody & Flor, 1998; Brody, McBride, Kim, & Brown, 2002), as is
proposed in the present study.

Using a short-term longitudinal design, this study examined cumulative risk as a predictor of
effortful control in preschool children. Parenting was examined as a potential mechanism of
the effect of cumulative risk and was expected to partially mediate the effect of cumulative
risk. In turn, cumulative risk, parenting, and effortful control were examined as predictors of
social competence. Behavioral measures of effortful control and parenting were used.
Cumulative risk was expected to be negatively related to changes in effortful control across
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6-months and to predict lower subsequent social competence. Multiple parenting dimensions
were examined to identify specific mechanisms of the effects of cumulative risk on effortful
control and social competence.

2. Method
2.1. Participants

Participants in this community sample of preschool children were recruited through
children’s preschool, co-op, and daycare classrooms. Schools and daycares were selected for
recruitment to represent a variety of sociodemographic characteristics of the Seattle, WA
urban area. Teachers distributed information forms to parents. Parents were asked to indicate
their interest in participating and return the form to their children’s classroom. One child in
the target age range (33–40 months) per family was asked to participate, and if there was
more than one child in the target age range, one child was randomly selected to participate.
Children with developmental disabilities and families who were not fluent in English were
excluded from the study to ensure adequate comprehension of the procedures. A female
primary caregiver was required to participate, and participation by a male caregiver was
optional.

At time 1 the sample consisted of 103 children who were 33 to 40 months old (M=36.6,
SD=2.69 mos.). Ninety-eight families returned for a second assessment approximately 6
months after the first assessment (time 2 M child age=42.0, SD=2.84 mos.). Of those
families who participated in both assessments, 18 were missing data: 4 were missing data on
measures of effortful control at time 1 (usually as a result of failure of children to complete 2
or more tasks); 2 were missing data on measures of effortful control at time 2; 4 were
missing data on the observational measures of parenting; and 8 were missing data on the
mother report of social competence at time 2. Thus, a large portion of the missing data were
missing due to problems in task administration or completion, video equipment failures, or
incomplete responses on questionnaire, not due to participant attrition. Eighty families had
complete data at both time points, and all analyses were based on an N of 80. Participants
missing any data at either time point were compared to those missing no data on maternal
education, family income, single-parent household status, child ethnicity, and the time 1
study predictors, including scores on the PPVT, effortful control, and observational
measures of parenting. There were no significant differences between participants with
complete data and those missing data.

The sample of 80 families included 54% male children, 8% African American children, 10%
Asian American children, 71% European American/White children, and 11% children with
multiple ethnic and/or racial backgrounds. Thus, 29% of the children were identified as
belonging to a racial or ethnic minority group (compared to 22% in the population from
which the sample was drawn). Average family annual income was $51,000–$70,000,
ranging from less than $20,000 (16%) to over $100,000 (23%). Nineteen percent of the
sample met the federal poverty cutoff compared to 8% in the population from which the
sample was drawn. The modal level of mothers’ educational attainment was some college or
university graduate; and 76% of the families consisted of two-parent households.

2.2. Procedure
Procedures at both time points were nearly identical. Mothers and children came to research
offices at the university for a 2-h session. After explaining the study and procedures, mother
consent and child assent were obtained. Then children were administered a test of verbal
ability and the effortful control tasks described below. Simultaneously, mothers completed
questionnaire measures of demographics, cumulative risk, and social competence. Following

Lengua et al. Page 5

J Appl Dev Psychol. Author manuscript; available in PMC 2011 June 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the effortful control tasks, mothers joined their children, and parenting was observed in all
mothers in 3 contexts: restricted play, unrestricted play, and an instructional task described
below. Only time 1 measures of parenting were used in this study so that the predictors
would temporally precede the outcomes to strengthen conclusions about direction of effects.

2.3. Measures
Descriptive statistics for the measures included in this study are presented in Table 1. Verbal
ability was included as a measure of general intelligence and was controlled in all analyses
given evidence that general intelligence is moderately correlated with effortful control (e.g.,
Krikorian & Bartok, 1998). Verbal ability was assessed at time 1 using the Peabody
PictureVocabulary Test—Revised (PPVT—R, Dunn&Dunn, 1981) in which children are
asked, for each of a series of items, to select from a set of four pictures the one best
illustrating the meaning of an orally presented word.

2.3.1. Cumulative risk—Cumulative risk reflected the presence of 9 demographic and
psychosocial risk factors including the child being an ethnic or racial minority, poverty,
household density, single-parent status, adolescent parent status, number of household
moves in child’s lifetime, negative life events, parental depression, and history of mental
health or legal problems. For continuous measures, scores that were 1.5 SDs above the
sample mean were considered ‘high risk.’ This rather high cutoff was used to ensure that
families were indeed experiencing a high level of risk on the risk factor, considering that the
sample represented a wide range on each factor.

The mother completed demographic questions. Child minority status was coded 0 for
European American/White participants and 1 for participants who were racial or ethnic
minorities, which accounted for 29% of the sample. Mothers reported on total household
income from all sources, and the 2002 Federal Health and Human Services income-to-needs
ratio guidelines were used to determine if a family fell beneath the poverty cutoff (1=in
poverty, 0=not in poverty); 19% of the sample fell beneath the poverty level. Mothers
reported on the number of individuals living in the family home and the total number of
rooms in the home. Household density was calculated as the number of residents divided by
the number of rooms in the home. Homes were considered high in density if the score was
1.5 SDs above the sample mean. The cutoff was 1.3 people per room, and 8% of the sample
met criteria as having high household density. Mothers reported their marital status and were
assigned single-parent status if they were never married, or currently separated or divorced
and not living with a partner (or live-in partner was in the home for less than 1 year). Based
on these criteria, 24% of the sample consisted of single parents. Mothers reported their age
at the time of the study-child’s birth, and 5% of the mothers were under the age of 20 when
the study-child was born. Household instability was assessed as the number of moves in the
study-child’s lifetime. This was considered a risk factor if the family had moved >2 times in
the previous 3 years; 12% of the families had moved 3 or more times.

Psychosocial risk factors included negative life events, maternal depression, and family
history of mental health or legal problems. Negative life events were assessed using mother
report on the 28-item General Life Events Schedule for Children (Sandler, Ramirez, &
Reynolds, 1986). Mothers reported the number of events that occurred over the previous
year. In previous studies, the number of negative events correlated with higher levels of
internalizing and externalizing problems (Sandler, Reynolds, Kliewer, & Ramirez, 1992;
Lengua & Long, 2002). The negative life events score was considered a risk factor if a
family scored at or above 1.5 SDs above the sample mean. The cutoff was the occurrence of
7.9 or more major events, and 11% of the sample met this criterion. Mothers reported on
their own depressive symptomatology over the previous month using the 20-item Center for
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Epidemiological Studies-Depression Scale (CES-D, Radloff, 1977), a widely used self-
report scale designed to measure depressive symptoms in the general population.
Participants indicate the presence or absence (0=no, 1=yes) of each symptom, and the items
are summed for a total score, with higher scores indicating higher levels of depression. An
internal consistency of .89 has been reported, and α was .92 in this sample. This measure
was included in the cumulative risk count with mothers scoring >1.5 SDs above the sample
mean being considered high risk. The cutoff was a score of 31, and 9% of the sample met
this criterion. Mothers reported on their own and their partners’ history of the presence of
(1) mental illness, (2) depression, (3) alcohol/drug problems, (4) legal problems or arrest in
their lifetime. A family history of problems score was calculated as the mean number of
problems present in both mothers and fathers (possible range of 0–4). In previous research,
this scale related to child social competence and adjustment problems (Greenberg et al.,
1999). This measure was included in the cumulative risk count with scores >1.5 SDs above
the mean being considered high risk. The cutoff was a score of 2.69, and 9% of the sample
met this criterion.

The total cumulative risk score was the sum of the 9 risk factors. Forty-five percent of the
sample reported no risk factors; 27% reported 1 risk factor; 11% reported 2 risk factors; 5%
reported 3 risk factors; 3% reported 4 risk factors; 8% reported 5 risk factors; and one family
reported 7 risk factors. Although the cumulative risk score was not normally distributed, the
skewness (1.56) and kurtosis (1.74) were within the acceptable range. As expected,
cumulative risk scores were higher for families in poverty [M=4.05, SD=1.39, compared to
non-poverty families M=0.59, SD=0.71, t(78)=15.41, p<.001], ethnic and racial minorities
[M = 2.52, SD = 1.76, compared to non-minorities M=0.76, SD=1.30, t(78)=5.32, p<.001],
and single-parent households [M=3.13, SD=1.80, compared to two-parent households
M=0.66, SD=1.00, t(78)=8.47, p<.001]. However, poverty, ethnicity, and single-parent
status were not confounded. Although a higher percentage of racial or ethnic minority
children were impoverished compared to non-minority children [37% vs. 12%, χ2(1,
N=80)=7.62, p<.01], not all impoverished families were racial or ethnic minorities. Also, a
higher percentage of families in poverty were single-parent households compared to two-
parent households [74% vs. 13%, χ2(1, N=80)=30.85, p<.001], although some two-parent
families were living in poverty. Similarly, a higher percentage of racial or ethnic minority
children resided in single-parent households compared to non-minority children, but this
difference was not statistically significant [37% vs. 21%, χ2(1)=2.51, ns].

2.3.2. Effortful control—Effortful control was assessed using 5 laboratory tasks. Four
Stroop-like tasks assessed inhibitory control, that is, the ability to inhibit a prepotent
response to provide the correct response. Bear–dragon (Kochanska et al., 1996) is a
simplified version of Simon Says in which a child is required to perform actions when a bear
puppet gives the directive (5 trials), but not when it is given by a dragon puppet (5 trials).
Children’s actions were scored as performing no movement, a wrong movement, a partial
movement, or a complete movement. For bear trials, in which children were to perform the
directive, children received 0 for no movement, 1 for a wrong movement, 2 for a partial
movement, and 3 for a correct, complete movement. For dragon trials, in which children
were not to perform the directive, children received 3 for no movement, 2 for a wrong
movement, 1 for a partial movement, and 0 for a complete movement. Total scores were the
sum of the scores on the 5 dragon trials. The average scores at time 1 and time 2 were 6.29
(SD = 6.38) and 10.46 (SD=5.96), respectively.

Day–night (Gerstadt, Hong, & Diamond, 1994) is a Stroop-like task that requires the child to
say “day” when shown a picture of moon and stars and “night” when shown a picture of the
sun. Children’s actions were scored as 1 for correctly providing the counter-intuitive
response or 0 for incorrectly providing the related response. Total scores were the proportion
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of correct responses out of 16 trials. The average total scores at time 1 and time 2 were .53
(SD=0.34) and .66 (SD=0.32), respectively.

Grass–snow (Carlson & Moses, 2001) requires children to respond by pointing instead of
speaking as in the day–night task. This task requires the child to point to a green card when
the experimenter says “snow” and to a white card when the experimenter says “grass.”
Children’s actions were scored as 1 for correctly pointing to the counter-intuitive color card
or 0 for incorrectly pointing to the related color card. Total scores were the proportion of
correct responses out of 16 trials. The average total scores at time 1 and time 2 were .36
(SD=.34) and .55 (SD=.36), respectively.

Butterfly was a task developed for this project and is similar to a “go/no go” task in which
the child is required to inhibit a prepotent response by selectively attending and responding
to the target stimuli while ignoring or inhibiting responses to equally salient non-target
stimuli (e.g., Casey et al., 1997). A series of 20 cards (10.16 × 12.70 cm) depicting cartoon
versions of a variety of animals were presented to children at a rate of 1 card every 2 s. Six
of the cards depicted a butterfly. Children were instructed to say “butterfly” or to point to the
card when a butterfly was depicted but to say or do nothing for any other animal depicted.
Children’s responses were rated as a full response, partial/late response, or no response. On
butterfly trials, a full response was scored 2, partial/late response was scored 1, and no
response was scored 0. On other animal trials, a full response was scored 0, partial/late
response was scored 1, and no response was scored 2. Total scores were the sum of scores
on all 20 trials. The average total scores at time 1 and time 2 were 21.66 (SD=11.41) and
27.30 (SD=12.85), respectively.

Reliability of scoring of the tasks was assessed by an independent rescoring of 20% of the
cases. Score reliabilities for the bear–dragon, day–night, grass–snow, and butterfly tasks
were assessed using the intra-class correlation coefficient (ICC), which were .99, .94, .99
and .98, respectively.

Delay of gratification was also included as a component of effortful control. Delay of
gratification was assessed using a gift delay task (Kochanska et al., 1996) in which the child
is told that s/he will receive a present, but that the experimenter wants to wrap it. The child
is instructed to face the opposite direction and not peek while the experimenter noisily wraps
the gift. Children’s peeking behavior (frequency, degree, latency to peek, latency to turn
around) as well as difficulty with the delay (fidgeting, sighing, tensing) were rated.
Reliability of ratings of children’s delay behavior was assessed by independent recoding of
20% of the cases and was assessed using the intra-class correlation. The interrater
reliabilities for number, latency, degree of peeks, latency to turn around, and difficulty
waiting were .98, .44, .59, .86, and .66, respectively.

Consistent with previous research on effortful control, the 5 task scores were combined to
create measure of effortful control (Kochanska et al., 1996; Carlson & Moses, 2001). An
overall effortful control score was computed as the mean-weighted sum of the standardized
bear–dragon, day–night, grass–snow, butterfly and delay of gratification task scores (i.e., the
mean of the standardized scores available multiplied by 5, the number of possible
component scores). Scores were considered missing if >50% of the component scores were
missing. Correlations among the component scores are presented in Table 2 and indicate
good correspondence among most of the measures. Internal consistency of the effortful
control measure was .72 and .66 at times 1 and 2, respectively.

2.3.3. Parenting behaviors—Parenting was assessed using three laboratory interaction
tasks in which all mothers and children engaged: Restricted Play, where mothers were
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directed to only allow their children to play with a certain box of toys and not touch the
desirable toys in view on the shelf; Unrestricted Free Play, where children could play with
any toys in the room; and a challenging Lego-Building Task, where mothers were instructed
to help their children build a Lego-figure from a picture by providing verbal directions but
not physical assistance (adapted from Kerig & Lindahl, 2001). Interviewers administered the
instructions to the mothers before each task, left the room, and returned after 5 min.
Parenting behaviors were rated separately for each task. Parenting behaviors were coded
from videotapes of the mother-child interactions by nine advanced undergraduates. Coders
spent 9 weeks in training to achieve reliability, and coding was completed over a 9-week
period during which all coders were supervised to monitor drift and reliability. Coders were
trained on a system that was adapted from two existing, well-established coding systems: the
System for Coding Interactions and Family Functioning (SCIFF: Lindahl & Malik, 2000)
and the Parenting Style Ratings Manual (Cowan & Cowan, 1992; adapted coding system is
available from the first author upon request). Parenting behaviors of interest were selected
from each coding system and, if necessary, adapted for use with our 33–40 month old
sample. Some ratings scales were altered slightly to make scales unidirectional. All codes
were rated on 5-point Likert scales with 1 indicating the lowest level of behavior and 5
indicating the highest level of behavior on that scale.

Mothers were rated on six dimensions. “Positive Affect” captured the frequency and level of
behavioral and verbal expressions of happiness, comfort and connection in the interaction,
and warmth toward the child. “Negativity” assessed the overall negative tone or level of
tension expressed by the mother and included verbal and non-verbal expressions of irritation
or frustration with the child that were critical, rejecting or invalidating. “Interactiveness”
assessed the quantity of verbal and non-verbal engagement with the child. “Limit Setting”
included mothers’ clarity, consistency, and follow through with directives when child
behavior during tasks required it. Necessary limit setting included protecting child’s safety,
protecting property, and parent efforts to modulate child affect or behavior. Maternal
“Responsiveness” to children’s expressions of negative affect, difficulty with the task, or
general needs was also rated. Effective responsiveness referred to the parent’s ability to
intervene in some way when the child needed it and disengage when child was functioning
independently again in a way that helped the child regulate his/her emotional state. Finally,
mothers’ “Respect for Autonomy” reflected whether they allowed and encouraged a range
of autonomous behaviors, giving the child room to explore his/her surroundings, assert his/
her needs and desires, take credit for accomplishments, and express ideas freely without
criticism.

Reliability was assessed by independent recoding of 30% of the cases. Score reliabilities
were assessed using single-measure ICC coefficient. The average ICCs across all three tasks
for positive affect, interactiveness, limit setting, and respect for autonomy were .74 (range=.
64–.81), .73 (.69–.80), .73 (.68–.77), and .60 (.59–.61), respectively. The parent–child
interactions in this laboratory setting did not evoke frequent negative emotion for either
children or their mothers, so ratings that were based on the occurrence of negative emotion
(negativity and responsiveness) did not represent the full range of the scale. Because of the
limited range for these codes, ICCs could not be calculated for some codes at the task level.
Percent agreement was used to reflect reliability at the task level. The average (and range)
percent agreement across raters for maternal responsiveness across all three tasks was 67%
(57%–78%). The average percent agreement across raters for maternal negativity across all
three tasks was 92% (84%–97%). Aggregate scores for negativity and responsiveness were
calculated as the average rating across the tasks. The distribution of these aggregate scores
more fully captured the range of the scale and ICCs were calculated for these aggregate
scores. The ICC for responsiveness scores averaged across the three tasks was .82, and the
ICC for negativity averaged across the three tasks was .63.
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One goal of this study was to examine specific aspects of parenting that predict effortful
control. For the most part, the parenting dimensions were moderately correlated suggesting
that they assessed related but distinct behaviors. However, in two cases the dimensions were
highly correlated and were combined. Positive affect and interactiveness were correlated .75
and were only moderately correlated with all other parenting dimensions (r’s<.45). They
were combined into a measure of maternal warmth. Responsiveness and respect for
autonomy were correlated .67 and were only moderately correlated with the other
dimensions (r’s<.50). They were combined into a dimension called scaffolding. Scaffolding
refers to intervention by parents, contingent on the child’s need while decreasing support or
directiveness to allow child autonomy, again, contingent on the child’s need (Conner &
Cross, 2003), and the combination of responsiveness and respect for autonomy reflected this
concept. Thus, the parenting dimensions included in analyses were maternal warmth,
scaffolding, limit setting and negative affect.

2.3.4. Social competence—Child social competence was assessed using parent report on
the 34-item, preschool version of the Social Skills Rating Scale (SSRS, Gresham & Elliot,
1990) that assesses cooperation (e.g., puts away toys, helps with tasks), assertion (e.g., self-
confident, introduces self), responsibility (e.g., questions unfair rules, asks to use others’
property), and self-control (e.g., controls temper, attends to instructions). Although there is
some conceptual overlap between effortful control and the self-control subscale, the self-
control subscale was retained given that it is an important component of social skills, and
effortful control and self-control were measured using distinct methods. The concurrent
relation of effortful control to the social competence measure was identical with or without
the self-control subscale included (r=.12), and effortful control was not more strongly
related to the self-control subscale (r=.11) than to cooperation (r=.10), assertiveness (r=.05),
or responsibility (r=.23). The SSRS was standardized on a large, national sample and
provides norms. An internal consistency reliability of .90 has been reported for the total
social competence scale, and validity has been established based on negative correlations
with CBCL measures of problem behavior and associations with academic competence
(Gresham & Elliot, 1990). In this study, α for the social competence scale was .87.

3. Results
3.1. Variable intercorrelations

Correlations among the study variables are presented in Table 3. Effortful control
demonstrated moderate stability across the 6 months of the study. Interestingly, effortful
control at time 1 was unrelated to concurrent assessments of cumulative risk or parenting
behaviors. However, time 2 effortful control was significantly negatively related to
cumulative risk and positively related to maternal limit setting and scaffolding measured at
time 1. In addition, cumulative risk and maternal limit setting were significantly related to
child social competence. Thus, cumulative risk and parenting were plausible predictors of
effortful control and social competence. Moderate correlations among the predictors indicate
that attention to potential problems of multicollinearity was warranted. Values of variance
inflation factor (VIF) ranged from 1.12 to 2.06, which were all within an acceptable range.

3.2. Correlations of individual risk factors with parenting, effortful control and social
competence

Correlations of the individual risk factors with the other study variables were examined to
assess whether particular risk factors accounted for the relations between the cumulative
contextual risk score and the other variables (see Table 4). A scattered pattern of significant
associations emerged, with no particular risk factor appearing to fully account for the
relations of contextual risk with effortful control, parenting, or social competence. Minority
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status, poverty, single-parent status, household density, negative events, and maternal
depression were each related to at least one of the parenting dimensions. Although only the
number of moves was significantly related to lower time 1 effortful control, number of
moves along with poverty and family history of problems were related to lower time 2
effortful control, with a trend towards a significant association between single-parent status
and lower time 2 effortful control. Ethnic or racial minority status, single-parent status,
negative events, maternal depression, and family history of problems were significantly
correlated with lower social competence.

3.3. Tests of the conceptual model
Tests of the proposed associations were conducted using multiple regression analyses. First,
cumulative risk was tested as a predictor of the four parenting variables. Second, cumulative
risk and parenting were tested as predictors of time 2 effortful control after controlling for
time 1 effortful control. Third, cumulative risk, parenting and effortful control were tested as
predictors of time 2 social competence.

3.3.1. The relation of cumulative risk to parenting—As a first step in demonstrating
the potential role of parenting as a mediator of the relation between cumulative risk and
effortful control and social competence, the relation of cumulative risk to parenting was
tested using four multiple regressions. Child age, sex and PPVT scores were included as
covariates in the first step of all analyses to make the analyses comparable to the subsequent
regression analyses in which effortful control and social competence were the dependent
variables. After the covariates, cumulative risk was entered in the second step of the
regression. The set of covariates accounted for significant proportions of variance in all of
the parenting variables. However, only scores on the PPVT were significantly related to
parenting, relating to higher warmth (β=.35, p<.01), limit setting (β=.41, p<.01), and
scaffolding (β=.42, p<.01), and lower negative affect (β=−.33, p<.01). Cumulative risk was
significantly related to higher levels of negative affect (β=.23, p<.05) and lower limit setting
(β=−.27, p<.05) and scaffolding (β=−.28, p<.05). Cumulative risk was unrelated to warmth
(β=−.02, ns). Thus, negative affect, limit setting, and scaffolding were plausible mediators
of cumulative risk.

3.3.2. Cumulative risk and parenting as predictors of effortful control—Using
multiple regression, cumulative risk and parenting were tested as predictors of time 2
effortful control controlling for time 1 effortful control (see Table 5). The purpose of this
analysis was to test whether cumulative risk predicted time 2 effortful control after
accounting for time 1 effortful control, and to test whether parenting accounted for the
relation between cumulative risk and effortful control. The first aim was to determine
whether cumulative risk was related to relative changes in effortful control. Child age, sex
and PPVT scores were included as covariates in the first step. Next, time 1 effortful control
was entered in step 2 of the regression, followed by cumulative risk entered in step 3. The
covariates and time 1 effortful control accounted for significant proportions of variance in
time 2 effortful control, as did cumulative risk. Cumulative risk was significantly negatively
related to relative changes in effortful control. The magnitude of the effect was modest, but
this would be expected given the moderate stability of effortful control and the relatively
short time span between the time 1 and time 2 assessments.

The second aim of this analysis was to test whether parenting predicted effortful control
above the effect of cumulative risk and accounted for the effect of cumulative risk. The set
of four parenting variables was entered in the 4th step of the regression. Maternal limit
setting and scaffolding emerged as significant predictors of relative increases in effortful
control. Further, the effect of cumulative risk on effortful control was reduced and became

Lengua et al. Page 11

J Appl Dev Psychol. Author manuscript; available in PMC 2011 June 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



nonsignificant, suggesting that the set of parenting variables accounted for the effect of
cumulative risk. Because limit setting and scaffolding were significantly related to effortful
control and were predicted by cumulative risk, they were plausible mediators of the relation
between cumulative risk and effortful control. The significance of the intervening effects of
limit setting and scaffolding was tested using the distribution of the products test P
(MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). The regression coefficients for
the effects of cumulative risk on parenting and parenting on effortful control were converted
to z scores, which were then multiplied to provide an estimate of the indirect effect of
cumulative risk on effortful control through parenting. The intervening or indirect effect of
cumulative risk on effortful control through limit setting was P=−4.49, and the indirect
effect of cumulative risk on effortful control through scaffolding was P=−4.05, both
significant at p<.05.

3.3.3. Cumulative risk, parenting and effortful control as predictors of social
competence—A similar regression analysis was conducted predicting child social
competence at time 2. The aim of this analysis was to determine whether cumulative risk,
parenting, and effortful control would predict children’s time 2 social competence. Child
age, sex and PPVT scores were included as covariates in the first step so that all results
would be comparable. After the covariates, the time 1 measure of effortful control was
entered in step 2, followed by cumulative risk entered in step 3, and the set of parenting
variables entered in step 4. The covariates and time 1 effortful control accounted for
significant proportions of variance in time 2 social competence, as did cumulative risk.
Cumulative risk was significantly negatively related to time 2 levels of social competence.
There was a trend toward a significant proportion of variance accounted for in time 2 social
competence by the set of parenting variables. However, different parenting variables
emerged as significant predictors of social competence than effortful control. Maternal
warmth predicted higher levels of social competence. The relation between limit setting and
social competence approached the level of significance with limit setting predicting more
social competence. Scaffolding was significantly negatively related to social competence,
which was the opposite direction of the relation between scaffolding and effortful control.
The significance of the intervening effects of parenting was tested. Although warmth, limit
setting, and scaffolding were plausible mediators of the relation between cumulative risk and
social competence, given their significant association with social competence, only limit
setting and scaffolding were related significantly to cumulative risk. Consequently, the
indirect effect of cumulative risk on social competence through warmth was not significant
(P=−0.26, ns). Although the association between limit setting and social competence only
approached the level of significance, the indirect effect of cumulative risk on social
competence through limit setting was significant (P=−3.43, p<.05), as was the indirect effect
of cumulative risk on social competence through scaffolding (P=3.27, p<.05).

Finally, time 2 effortful control was tested as a predictor of time 2 social competence after
controlling for time 1 effortful control by entering time 2 effortful control in the 5th step of
the regression. This tests whether relative changes in effortful control predicted subsequent
social competence above the effects of cumulative risk and parenting. The effect was
nonsignificant.

4. Discussion
In this study we examined the effect of cumulative risk on relative changes in effortful
control in preschool children and tested whether parenting accounted for this effect. In
addition, effortful control, cumulative risk, and parenting were examined as predictors of
social competence. Investigation of the effects of contextual and socialization factors on
effortful control is important for understanding the factors that might divert or promote the
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development of effortful control. It is also potentially useful in the identification of children
at risk for later adjustment problems, as effortful control has been shown to be an important
predictor of adjustment. The results of this study suggest that cumulative risk is negatively
related to effortful control and that this effect is accounted for by mothers’ parenting.

Cumulative risk was associated with lower relative increases in effortful control. The
moderate stability of effortful control and the relatively short time between assessments may
have contributed to the modest observed effect size. Nonetheless, this is suggestive of an
adverse effect of cumulative risk on children’s developing effortful control. Growth
modeling that examines the effects of cumulative risk on growth trajectories of effortful
control would provide a more appropriate test of whether contextual risk diverts normative
development of effortful control. However, the three assessment points needed for such
analyses were not available in this study.

This finding is consistent with evidence from previous studies that have examined the
relation between contextual risk and self-regulation, all of which demonstrate a negative
association (e.g., Evans & English, 2002; Buckner et al., 2003). However, only one of the
previous studies was longitudinal and examined the effect of contextual risk on self-
regulation in the preschool years when it demonstrates marked developmental increases
(Hart et al., 2003). This is an important endeavor as early effortful control may be a critical
basis for children’s school readiness (Blair, 2002) and social-emotional adjustment
(Rothbart et al., 2000).

Although it was important to show a relation between contextual risk and changes in
effortful control, as we did in this study using a cumulative risk index, an important future
direction is to understand the specific mechanisms of contextual risk. Some factors that
constitute the cumulative risk index, such as poverty, might affect effortful control through
the quality of the home environment or learning opportunities in the home (e.g., Elardo &
Bradley, 1981; Dubow & Ippolito, 1994; Duncan et al., 1994). Other factors, such as single-
parent status or parental psychopathology, might impact developing effortful control through
parenting (e.g., Dumka et al., 1997). The relations of the individual risk factors to parenting
and effortful control hint at some of these specific associations. In the future it will be
important to examine the specific effects of individual risk factors tested simultaneously and
potential mechanisms of those effects.

Along these lines, this study examined mothers’ parenting as a mechanism of the effect of
cumulative risk. A strength of this study was the simultaneous examination of distinct
dimensions of parenting to clarify the aspects of parenting that might shape effortful control.
Previous studies have combined aspects of parenting that might operate through reducing
child negative affect and those that might operate through children’s sense of agency and
mastery (Kochanska et al., 2000). Yet another potential mechanism is the provision of clear
and consistent guidelines about expected behaviors. The results of this study suggest that
parenting does indeed predict children’s effortful control above the effect of cumulative risk
and accounts for the effect of cumulative risk. In particular, clear, consistent limit setting in
the presence of noncompliance and scaffolding of children’s behaviors, that is,
responsiveness to negative affect together with facilitation of child autonomy, predicted
relative increases in effortful control. Although previous studies have shown that sensitive,
warm, and responsive parenting predict the development of self-regulation (Block & Block,
1980; Olson et al., 1990; Kochanska et al., 2000; Eisenberg, Zhou, et al., 2003) these
maternal behaviors were not examined independently of other aspects of parenting such as
limit setting and scaffolding. In addition, variables labeled as sensitivity might share aspects
of limit setting and scaffolding as assessed in this study. Future examination of specific
parenting behaviors that predict effortful control is needed.
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It is interesting to note that children’s verbal abilities, indexed by scores on the PPVT,
significantly predicted increases in effortful control. This relation is consistent with the
proposition that verbal regulation of behavior is a critical component of self-control and its
development (Berk, 1992; Zelazo, 1999; Carlson, Mandell, & Williams, 2004). The relation
remained significant when cumulative risk was accounted, but was reduced and became
nonsignificant when the parenting variables were included in the regression. It is possible
that the parenting variables, particularly scaffolding, also tapped maternal promotion of
verbal self-regulation in children.

Further, children’s social competence was predicted by initial levels of effortful control,
cumulative risk, and parenting, highlighting the importance of these factors to children’s
adjustment. However, relative changes in effortful control did not predict social competence
above cumulative risk and parenting, suggesting that a child’s effortful control plays less of
a role in their social competence than their contextual and socialization experiences.
Alternatively, it might suggest that the overall level of effortful control, and not necessarily
the rank order change across six months, is relevant in understanding children’s social
competence.

Interestingly, different parenting variables emerged as predictors of social competence than
effortful control. Mothers’ warmth was related to higher social competence but was
unrelated to effortful control. A warm, positive relationship between mother and child might
socialize positive interaction skills that generalize to other social interactions. Unexpectedly,
scaffolding was negatively related to social competence, even though it was positively
related to effortful control. Providing children with more freedom to express themselves and
behave independently might lead to more challenges with noncompliance and disagreements
in social situations. However, it would be important to follow this association later into
childhood. Given the positive association between scaffolding and effortful control, it is
possible that the direction of the relation with social competence might reverse over time. A
previous study showed scaffolding was related to more positive peer relationships in school-
age children (e.g., Leve & Fagot, 1997).

Although this study points to compelling associations among cumulative risk, parenting,
effortful control, and social competence, the relatively small sample size resulted in limited
power to detect modest effects. Also, although a longitudinal design was used, multiple
assessments across a longer developmental span would be needed to more adequately
examine the effects of cumulative risk and parenting on the development of effortful control,
and the role of effortful control in children’s social competence. In addition, the pattern of
findings might differ if participants had been recruited to be at high-risk on one or more of
the risk factors. However, the sample included a wide range on all of the risk factors, and
such variability is desirable for estimates of correspondence between variables.

Further, the use of cumulative risk as an index of contextual risk has both advantages and
disadvantages. The advantages of a cumulative risk index is that it accounts for numerous
risk factors and models their co-occurrence (Evans, 2003). The greater number of contextual
risk factors likely represents greater disruption in children’s lives. However, in such an
approach the effects of individual risk factors are not examined, and all risk factors are given
equal weight. Although we examined the correlations of individual risk factors with other
study variables, the sample size was insufficient to simultaneously test multiple individual
risk factors as predictors of effortful control and social competence. In the future, the
relations of specific risk factors, such as poverty, parental psychopathology, family
structure, the quality of the home environment, and residential instability, to developing
effortful control should be tested to provide a more clear picture of the risk factors that
might shape children’s effortful control and social competence. In addition, the equivalence
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of predictors across ethnic and racial groups should be examined. A limitation of this study
was the combination of diverse ethnic and racial minority groups into an overall indicator of
minority status. This was necessary given the relatively small sample size and low
representation of some ethnic or racial groups. Although minority status was included as an
added risk factor in this study, in the future membership in different ethnic or racial minority
groups might be treated as a moderator of the effects of other risk factors. Given the
disproportionate rates of poverty and disadvantage among ethnic and racial minorities, and
the differing experiences of children across ethnic and racial groups, it would be important
to determine whether different risk factors emerge as predictors of effortful control across
ethnic and racial groups. Despite these limitations, the use of behavioral measures of
effortful control and parenting, with significant prediction across methods, strengthens
confidence in the findings.

Effortful control appears to have broad ranging implications for adjustment, with
implications for school readiness (Blair, 2002), emotion regulation (Kochanska et al., 2000),
social competence and adjustment problems (Rothbart et al., 1994). Understanding the
impact of cumulative risk on effortful control is important for understanding children’s
adjustment. Knowledge of the factors that divert or promote effortful control can provide
targets for intervention to enhance effortful control abilities and promote better adjustment.
Cumulative risk was related to lower levels of effortful control and may divert
developmental increases in effortful control during the preschool years. Parenting appears to
account for the effect of cumulative risk on effortful control in young children and presents a
potential target of intervention. In turn, effortful control, cumulative risk and parenting
predicted children’s social competence. Thus, children in high-risk settings may be in
particular jeopardy of developing adjustment difficulties related to the risk posed in their
context, the potential for diminished parenting, and the effect of a high-risk context on
effortful control.
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Table 1

Descriptive statistics for study variables

M SD Minimum Maximum

 Child age (months) 36.67 2.70 33.00 40.00

 PPVT 103.54 18.36 55.00 142.00

Time 1 predictors

 Cumulative risk 1.20 1.61 0.00 7.00

 Effortful control 0.00 5.87 −10.07 12.53

 Warmth 11.73 2.34 5.50 15.00

 Negative affect 3.20 0.56 3.00 6.00

 Limit setting 14.24 1.02 9.00 15.00

 Scaffolding 12.94 1.91 7.50 15.00

Time 2 outcomes

 Effortful control 0.00 5.43 −12.92 8.48

 Social competence 49.43 8.69 29.00 66.00
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