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Abstract

Effortful control has been proposed as a set of neurocognitive competencies that is
relevant to self-regulation and educational attainment (Posner & Rothbart, 2007). This study
tested the hypothesis that a multiagent report of adolescents’ effortful control (age 17) would be
predictive of academic persistence and educational attainment (age 23-25), after controlling for
other established predictors (family factors, problem behavior, grade point average, and
substance use). Participants were 997 students recruited in 6th grade from 3 urban public middle
schools (53% males; 42.4% European American; 29.2% African American). Consistent with the
hypothesis, the unique association of effortful control with future educational attainment was
comparable in strength to that of parental education and students’ past grade point average,
suggesting that effortful control contributes to this outcome above and beyond well-established
predictors. Path coefficients were equivalent across gender and ethnicity (European Americans
and African Americans). Effortful control appears to be a core feature of the self-regulatory
competencies associated with achievement of educational success in early adulthood. These
findings suggest that the promotion of self-regulation in general and effortful control in particular
may be an important focus not only for resilience to stress and avoidance of problem behavior,

but also for growth in academic competence.
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The Contribution of Adolescent Effortful Control to Early Adult Educational Attainment

Education success and attainment is the clearest index of competence and success in
modern western societies. At the individual level, higher educational attainment predicts quality
of life throughout adulthood, including employment status, income, psychological and physical
health, well-being, and community involvement (Adams, 2002; Day & Newburger, 2002;
Herzog, Franks, Markus, & Holmberg, 1998; Karvonen et al., 2007; McCaul, Donaldson,
Coladarci, & Davis, 1992; Ross & Mirowsky, 2006; Tobiasz-Adamczyk, Bartoszewska, Brzyski,
& Kopacz, 2007; Zhang, Huang, Ye, & Zeng, 2008). From a societal perspective, it is necessary
to promote higher rates of secondary school completion, postsecondary technical training, and
college and graduate training to meet current socioeconomic and demographic challenges. These
challenges include an aging workforce, which requires training of replacement workers; the fast
pace of technological progress; and market globalization (Organisation for Economic Co-
Operation and Development, 2005). During recent decades, researchers have identified many
correlates of students’ educational attainment, but high rates of school dropout and low
attendance of postsecondary education programs still represent significant costs to industrialized
countries, including the United States (Belfield, Levin, & Brookings, 2007) and Canada (Kirby,
2009). Thus, key targets must be identified for future intervention efforts aiming to help students
persevere through their formal schooling. The main objective of this study was to examine the
role of effortful control, an understudied yet promising predictor of school persistence, and to
determine whether this predictor remains important after other known predictors of educational

attainment are accounted for.
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Predictors of Educational Attainment

Many aspects of students’ family background and individual characteristics have been
studied in the search for significant predictors of educational attainment. Family socioeconomic
status (SES) and family processes are two major predictive family characteristics that have been
examined in relationship to children’s educational progression.

Family SES is a multifaceted concept that affects children’s long-term educational
outcomes in at least two ways. First, parental education plays an important role in children’s
educational progression. Parents with higher levels of education are more likely to encourage
their children to pursue higher education and to have the resources to support this endeavor. As
such, parents’ level of educational attainment is a strong and consistent predictor of students’
academic persistence as measured in early and middle adulthood (Dubow, Boxer, & Huesmann,
2009; Hardy et al., 1997; King, Meehan, Trim, & Chassin, 2006; Kristensen, Gravseth, &
Bjerkedal, 2009; Marjoribanks, 2005; Taylor, Hurd, Seltzer, Greenberg, & Floyd, 2010), even
after controlling for other significant indicators of family SES, including the value or ownership
of their housing, family income, and the prestige of parents’ occupation (Albrecht & Albrecht,
2011; Dubow et al., 2009; Kristensen et al., 2009; Melby, Conger, Fang, Wickrama, & Conger,
2008; South, Baumer, & Lutz, 2003; Taylor et al., 2010). A second implication of family SES is
the degree to which it relates to family stress, instability, and neighborhood integration. Low-SES
families tend to have a host of risk factors associated with elevated levels of family stress and
poorer community integration (Albrecht & Albrecht, 2011; Melby et al., 2008; Ou, 2005; South
et al., 2003; Taylor et al., 2010); risk factors may include frequent residential transitions, having
young parents, or living in a single or unmarried household, all of which are related to lower

educational attainment.
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Family process factors also play a valuable role in children’s educational attainment.
Parents who have overly negative interactions with their children or who have personal problems
that undermine effective parenting (e.g., couple issues) can impede their child’s persistence in
school (Dubow et al., 2009; King et al., 2006). Conversely, children whose parents are involved
in their education, have a supportive parenting style, or hold high expectations for their
educational attainment tend to stay in school longer (Ou, 2005; Pettit, Yu, Dodge, & Bates, 2009;
Taylor et al., 2010). Robertson and Reynolds (2010) looked at the global influence of favorable
family context by assigning students to clusters based on measures of demographic variables
(e.g., mother age and education, number of adults living in the home, parental employment,
subsidized meals) and of parenting (e.g., child maltreatment, parental involvement, parental
expectations). Four clusters were found to be internally consistent in terms of human capital
resources (based on demographic data) and family functioning. As predicted, children belonging
to clusters that had higher levels of resources and high-quality parenting reached higher levels of
educational attainment.

Numerous student characteristics have also been evaluated as predictors of future
educational attainment, and they can be classified as risk or compensatory factors. Risk factors
include predictors of poor academic adjustment, which can precipitate dropout or discourage
involvement in higher education. Youth externalizing problems, especially when documented in
childhood or early adolescence, have often been identified as predictors of lower educational
attainment (King et al., 2006; McLeod & Kaiser, 2004; Pettit et al., 2009). Substance use later in
adolescence also has been consistently linked with poorer school persistence (Chatterji, 2006;
Hardy et al., 1997; King et al., 2006; Ryan, 2010).

Compensatory factors that help facilitate progression through the education system have

also been identified. They include students’ educational aspiration and academic success (often
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assessed using grade point average [GPA], standardized test scores, inclusion on the honor roll,
avoidance of grade retention), which are strong and reliable predictors of educational attainment
(Albrecht & Albrecht, 2011; Ganzach, 2000; Hardy et al., 1997; King et al., 2006; Marjoribanks,
2005; Mello, 2008; Ou, 2005; Pettit et al., 2009; South et al., 2003). Cognitive functioning, such
as childhood 1Q or general cognitive ability in early adulthood (Dubow et al., 2009; Kristensen et
al., 2009), and positive psychological dispositions, including positive academic self-concept,
academic engagement, future orientation, and positive temperamental dispositions (Beal &
Crockett, 2010; Hampson, Goldberg, Vogt, & Dubanoski, 2007; Marsh & O'Mara, 2008; Melby
et al., 2008), are also indicative of future educational attainment.

The extensive literature describing established risk and compensatory factors for
educational attainment makes it possible to identify with considerable confidence students who
are at high risk for leaving school before they obtain an adequate level of educational training.
Because so many of these factors are difficult to alter, it is essential to identify student or parent
characteristics that are amenable to change so that interventions can be developed to effectively
bolster student retention, reduce dropout, and ultimately promote educational attainment
(Rumberger, 1987). In an effort to help determine new predictors that have stronger implications
for intervention research, this study aimed at testing effortful control as a predictor of educational
attainment by age 23.

Effortful Control

Effortful control is an aspect of temperament that reflects self-regulatory skill. Effortful
control involves the ability to inhibit impulses and prevent disruptive behaviors (inhibitory
control), to focus and maintain attention despite distractions (attention control), and to initiate and
complete tasks that have long-term value, even when they are unpleasant (activation control;

Rothbart & Bates, 1998).
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Effortful control is heritable and shows moderate stability over time, but its development
is also shaped by experience (Eisenberg et al., 2005; Goldsmith, Buss, & Lemery, 1997).
Experimental studies have shown that aspects of effortful control can be improved in children,
adolescents, and adults by a range of interventions, including mindfulness training (Sahdra et al.,
2011; Tang et al., 2007), self-control exercises (Muraven, 2010), parent training (Somech &
Elizur, 2012; Stormshak, Fosco, & Dishion, 2010), and school-based interventions (Diamond,
Barnett, Thomas, & Munro, 2007; Raver et al., 2011).

A growing literature reveals that effortful control predicts academic success in children
and adolescents, even after controlling for prior academic performance or general cognitive
ability (Allan & Lonigan, 2011; Blair & Razza, 2007; Checa, Rodriguez-Baildn, & Rueda, 2008;
Checa & Rueda, 2011; Valiente, Lemery-Chalfant, & Swanson, 2010; Valiente, Lemery-
Chalfant, Swanson, & Reiser, 2008; Zhou, Main, & Wang, 2010). Posner and Rothbart (2007)
have proposed that understanding the neurocognitive features of effortful control, its malleability,
and its role in the growth of competence in children is perhaps the most important agenda item
for future research in education sciences. In fact, Posner and Rothbart propose that we should
consider educating the human brain as much as teaching traditional content domains, such as
reading, writing, and math. They contend that developing the neurocognitive skill of effortful
control will benefit growth in general cognitive competence as much as in domain-specific skills.
Although this idea is intriguing, relatively little research has examined it in general, let alone
specific to adolescence and young adulthood. This omission is noteworthy in that adolescence is
a turning point for many youths, at which time some disengage from academics and others persist
into higher levels of educational attainment.

In our study we extended findings about effortful control and academic success in

childhood and adolescence by examining the relationship between effortful control and
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educational attainment in young adulthood. Effortful control may play a particularly important
role in the pursuit and successful completion of postsecondary education. In comparison with
earlier years of schooling, postsecondary education has unique qualities that make self-regulation
especially important. Not only is postsecondary education voluntary, it also occurs within the
developmental context of increasing freedom and responsibilities (Arnett, 2000). It requires that
students manage the demands related to completion of their coursework and degree programs
(time management, course selection, completion of long-term projects) in a context that provides
less support and structure than is common in earlier levels of education. In addition, students are
faced with the challenges of balancing the demands of their education with an expanding array of
competing options and responsibilities that arise in emerging adulthood. Thus, it is expected that
higher levels of effortful control will promote the planfulness that is involved in choosing to
pursue higher education and the self-management that is required to successfully complete a
degree. Consistent with this perspective, evidence is emerging that links school persistence and
aspects of effortful control. For example, a recent study by Andersson and Bergman (2011) found
that task persistence at age 13 was a statistically significant, albeit modest, predictor of
educational attainment 30 years later. In addition, Wolfe and Johnson (1995) found that in
predicting college GPA, self-discipline outperformed SAT standardized assessment scores.
Although this preliminary research is promising, an important research goal is to determine
whether effortful control predicts educational attainment.
This Study

The aim of this study was to evaluate the role of effortful control in the progression
toward higher levels of educational attainment in early adulthood. Because of policy and
intervention implications of this study, we controlled for many of the family and individual

variables that have historically predicted educational attainment so that we could conduct a more
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stringent test of the unique contribution of effortful control to educational attainment.
Specifically, we controlled for key family processes, such as relationship quality and effective
parenting practices, adolescent problem behavior during middle school, adolescent substance use
and GPA during high school, and sociodemographic factors (family SES and parental education).
We hypothesized that effortful control would be a significant predictor of educational attainment,
above and beyond established predictors.

Effortful control was assessed using parent, teacher, and adolescent self-report methods to
create a multi-informant latent construct to ensure strong measurement of this focal construct in
our study. Furthermore, we used a 12-year longitudinal design to represent the hypothesized
sequence of action of different predictors and to avoid the inflated correlations that occur when
predictors and outcomes are measured simultaneously. A secondary goal of this study was to
verify whether our prediction model could generalize to students of both genders and to students
of various ethnic groups.

To achieve these goals, we used structural equation modeling (SEM) to test the model
presented in Figure 1. The hypothesized sequence of action of various predictors reflects the
sensitive periods identified in the studies cited earlier in this article in relation to family situation,
early-adolescence problem behavior, substance use, and school adjustment as predictors of
educational attainment. Positive family involvement and problem behavior are hypothesized to
play an important role in early adolescence and to predict more proximal predictors of
educational attainment, namely, substance use, high school cumulative GPA (CGPA), and
effortful control in late adolescence. The possibility that early predictors are residually related to
educational attainment about 10 years later is indicated by direct paths from early-adolescence
predictors to the outcome measure. To keep Figure 1 simple, we did not depict residual

correlations among predictors measured during the same developmental period, but they were
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included in the statistical model (i.e., problem behavior was correlated with positive family
involvement; substance use, high school CGPA, and effortful control were intercorrelated; and
family SES and parental education were correlated with each other and with the five other
predictors in the model). Our primary analyses were conducted on the entire sample, and we
tested the generalizability of our findings to various subgroups by using multiple-group analyses.
Method

Participants

Participants were 997 adolescents and their families from the Project Alliance 1 study
recruited in Grade 6 from three public middle schools in an ethnically diverse metropolitan
community in the northwestern United States. Parents of all Grade 6 students in two cohorts
(years 1996 and 1998) were approached for participation, and 90% consented. The participating
sample included 526 males (52.8%) and 471 females (47.2%). By youth self-report, the sample
comprised 423 European Americans (42.4%), 291 African Americans (29.2%), 68 Latinos
(6.8%), 52 Asian Americans (5.2%), and 164 (16.4%) youths of other ethnicities, including
mixed ethnicity. Parent reports collected when the adolescents were 16 years old revealed that
39.6% of participants lived with both genetic parents, 43.8% lived with their biological mother,
6.7% lived with their biological father, and 10.0% lived in other family configurations. The
median range of gross annual household income was $30,000 to $39,999, with 25.3% of
households earning less than $20,000 per year and 12.7% earning more than $90,000.

Because most participants remained in the same middle school from Grade 6 through
Grade 8, and because data collection took place in the school setting, a high rate of retention was
maintained across the first three time points. Most participants were streamed into a few local
high schools whose principals agreed to help us track participants, which greatly facilitated data

collection in Grades 9 and 11. These procedures, however, were not sufficient for participants
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who stopped attending the schools involved in our study and were not useful after participants
graduated from high school. Additional procedures were therefore put in place; namely, at each
time point, participants were asked to fill out a form with their current contact information
(mailing address, phone numbers) and to provide the contact information of other people (e.g.,
friends, family members) who could help us find them if they had moved before the next time
point of our data collection. Participants were also paid $5 for sending us their new contact
information when they moved. Under those circumstances, questionnaires that were usually filled
out in school could be filled out at home and mailed back to us. Together, these longitudinal
retention procedures were very effective, with approximately 80% of youths being retained
across the study span.

One half of the study sample was randomly assigned to a multilevel family-centered
ecological approach to family intervention and treatment (EcoFIT; Dishion & Kavanagh, 2003;
Dishion & Stormshak, 2007), which aimed at preventing substance use and problem behavior in
adolescents. Intent-to-treat analyses revealed positive intervention effects in relation to substance
use (Connell, Dishion, & Deater-Deckard, 2006), antisocial behavior (Van Ryzin & Dishion,
2012), and the probability of police arrest (Connell, Klostermann, & Dishion, 2012). In addition,
using complier average causal effect (CACE) analyses to assess the impact of families’
engagement in the selected level of this intervention (the Family Check-Up), we found significant
intervention effects on substance use, problem behavior, school grades, and attendance during
middle and high school (Connell, Dishion, Yasui, & Kavanagh, 2007; Stormshak, Connell, &
Dishion, 2009; Véronneau, Dishion, & Connell, under review). Because improving educational
attainment was not a goal of this program and because traditional intent-to-treat effects were not
found for academic outcomes in middle and high school, we did not expect major differences in

the covariance matrices of the intervention and control groups based on the variables of interest
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in this study. To verify this assumption, we used participants’ raw data while testing for
equivalence of the unconstrained covariance matrices for the treatment and control groups and
found good model fit for most, but not all indices: ¥?(76) = 110.02, p < .01, RMSEA = .03, CFI =
.98, TLI =.97. The chi-square test suggests that we should reject the null hypothesis stating that
the treatment and control groups have equivalent covariance matrices; in contrast, all other fit
indices suggest that constraining the covariance matrices of the two groups yields a well-fitting
model, with both CFI and TLI > .95 and RMSEA < .06 (Hu & Bentler, 1999). Because the chi-
square test may be overly sensitive to trivial group differences when large sample sizes are used
(as is the case in this study), we prioritized the other fit indices and concluded that the two groups
did not differ with regard to the covariance of our study’s variables. Therefore, data from the two
groups were pooled in this study’s analyses.
Assessment Procedures

School-based self-report assessments of problem behavior and family involvement were
collected from students in Grades 6 through 8 using an adaptation of a survey instrument
developed and reported by scientists at the Oregon Research Institute for the Community Action
for Successful Youth (CASY) project (Metzler, Biglan, Ary, & Li, 1998). In Grade 11, a larger
assessment protocol was conducted that included additional student self-report surveys, teacher
ratings that were administered in the high school setting, and parent-report questionnaires that
were completed at home and mailed to our research office. This Grade 11 assessment was the
final school-based assessment. After high school, subsequent assessments were conducted when
participants were approximately 19 years old and again when they were approximately 23 years
old. The age 19 assessment was limited in scope and did not pertain to the current study.
However, age 23 questionnaires captured constructs of interest to our study. At this wave,

questionnaires were sent directly to participants’ homes and were returned to our research office
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by mail. All respondents were assured of the confidentiality of their responses. Participants,
parents, and teachers were compensated for their participation.

Measures
Family socioeconomic status (SES). SES was measured by parent report of their

employment status, income, housing status, and financial aid to the family. For employment
status, we used the highest score based on reports from both primary caregivers when participants
were from two-parent families (full-time or self-employed [coded 4]; part-time [3]; seasonal [2];
disabled, unemployed, temporary layoff, homemaker, retired, or student [1]). One global score
was used for each of the other indicators: family housing (own your home [coded 5], rent your
home [4], motel/temporary [3], live with a friend or live with a relative [2], and emergency shelter
or homeless [1]); household income ($90K or more [coded 7], between $70K and $90K [6],
between $50K and $70K [5], between $30K and $50K [4], between $20K and $30K [3], between
$10K and $20K [2], and less than $10K [1]); and financial aid (sum of dichotomous indicators of
whether the family received food stamps, Aid to Dependent Children, other welfare, medical
assistance, and Social Security death benefits, reverse coded). These variables were standardized
and averaged (o = .75). In this study, SES information was not collected from youths because of
concern that it would potentially be unreliable information. The Grade 11 data collection was the
first time point when all parents were surveyed, and thus this is the earliest wave of SES data for
the overall sample. SES was not assigned to a specific developmental period in the model and
was treated as a fixed variable that other predictors from any time point could be correlated with.
Parental education. At the Grade 11 assessment, caregivers reported on the highest level
of education that they themselves had achieved: graduate degree or college degree (coded 5),
junior college or partial college (4), high school graduate (3), partial high school or junior high

completed (2), and 7th grade or less or no formal schooling (1). When data were provided for
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two primary caregivers, we used the highest of the two scores.

Positive family involvement. This latent variable was measured from a combination of
three youth-report indicators. For each of these three indicators, an average score based on data
collected in Grades 6, 7, and 8 was computed as a reliable index for the entire middle school
period. The first indicator, positive family relations, was based on a six-item scale that included
statements such as “I really enjoyed being with my parents,” “My parents trusted my judgment,”
“Family members backed each other up.” Each item was scored on a scale ranging from 1 (never
true) to 5 (always true) within the past month, and a mean score was computed from the six items
(as for Grades 6 through 8 ranged from .89 to .90). The second indicator, parental monitoring,
was based on a five-item scale that asked the youths how often their parents knew what they were
doing away from home, where they were after school, what their plans were for the next day, and
what were their interests, activities, and whereabouts. Each item was scored on a scale ranging
from 1 (never or almost never) to 5 (always to almost always), and a mean score was created
based on all five items (as for Grades 6 through 8 ranged from .85 to .87). The third indicator,
homework rule, included one item that reflected whether parents had a rule about the child doing
homework every day. The item was scored on a scale ranging from 1 (don 't have a rule or
expectation) to 4 (have a clear rule).

Problem behavior. Problem behavior was measured using a nine-item self-report scale
administered in Grades 6, 7, and 8. The variable was created from an average score based on data
collected at all three time points to create a reliable measure for the entire middle school period.
Sample items include “Stayed out all night without parents’ permission,” “Intentionally hit or
threatened to hit someone at school,” and “Stole or tried to steal things worth more than $5.”

Each item was rated on a scale from 1 (never) to 6 (more than 20 times), and the reference period
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was during the past month (as at Grades 6 through 8 ranged from .77 to .84).

Effortful control. The three indicators of the effortful control construct were
administered in Grade 11: parent report, self-report, and teacher report. Parent and child reports
were based on the Effortful Control scale from the short form of the Early Adolescent
Temperament Questionnaire—Revised (EATQ-R; Ellis & Rothbart, 2005). The EATQ-R Effortful
Control scale consists of 16 items that assess activation control (the capacity to perform an action
when there is a strong tendency to avoid it; e.g., “If | have a hard assignment to do, | get started
right away”), attention (the capacity to focus attention as well as shift attention when desired,
e.g., “It is really easy for me to really concentrate on homework problems”), and inhibitory
control (the capacity to plan and to suppress inappropriate responses, e.g., “I can stick with my
plans and goals”). Each item was scored on a scale from 1 (almost always untrue) to 5 (almost
always true), with higher scores indicating greater effortful control.

Previous work by Ellis and Rothbart (2001) reports evidence of the validity of the
Effortful Control scale for a sample of adolescents ranging in age from 10 to 16. Their study
demonstrated adequate internal consistency (o = .80 for the self-report, o = .87 for the parent
report) and acceptable convergence (r = .50) between adolescent and parent report (Ellis, 2002).
The self- and parent-report versions include essentially the same items, with the pronouns
changed appropriately. For the parent reports, participants’ mothers, fathers, and other guardians
could all complete the Effortful Control scale. When multiple caregivers responded, those
answers were averaged into one parent-report score. Internal consistency for the 16-item Effortful
Control scale was .63 for youths, .77 for mothers, and .82 for fathers.

The third indicator, teacher report of effortful control, consisted of five items with content

similar to that of the EATQ-R Effortful Control scale (e.g., “thinks ahead of time about the
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consequences of actions,” “plans ahead before acting,” “pays attention to what he or she is

29 ¢¢

doing,” “works toward goals,” and “sticks to what he or she is doing until it is finished, even with
unpleasant tasks”). Teachers used a 5-point rating scale to describe how frequently each
participant engaged in these behaviors. The internal consistency of the teacher-report scale was o
=.94.

Cumulative grade point average (CGPA). Students’ academic records were gathered
from the schools from Grade 9 through 11. If a participant moved to another school, we sought
academic records from the new school as well. GPA was measured on a scale ranging from 0 to
4, with higher scores reflecting better grades (F=0,D=1,C=2,B =3, A=4). GPA was
obtained at the end of each school year as the average grade across participants’ academic
courses for that year. For youths who attended multiple schools during an academic year, an
adjusted GPA was computed as the average of the available GPAs, weighted to reflect the
proportion of the school year they represented. Our analyses used a CGPA measure computed as
the average of all yearly GPA data available for Grades 9 through 11. For the cohort of
participants who were originally enrolled in 1998 (about half of the participants), CGPA in Grade
11 was unavailable because of a change in the school district’s record-keeping system. Other
students had missing GPA data because of school dropout or because they attended schools that
were unable to provide official academic records. As a result, 47% of participants had a CGPA
measure based on all 3 years of high school; 30% had a CGPA measure based on Grades 9 and
10, and 12% had a CGPA based on Grade 9 only, resulting in 89% of participants with valid
GPA data for the main analyses. Correlations between CGPA and yearly GPA were .80 for Grade

11, .93 for Grade 10, and .93 for Grade 9, all ps < .001.
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Substance use. Participants completed a survey in Grade 11 that enabled us to measure
the extent of their substance use. Participants reported on their use of tobacco, alcohol, marijuana,
and other drugs, and an average score for substance use was created. Participants were asked to
report their frequency of use during the past 3 months for each substance, on a scale ranging from
0 (never) to 7 (2 or 3 times a day or more). “Other drugs” was defined for the participants as any
of the following substances: heroin, morphine, cocaine or crack, speed or meth, ecstasy, angel
dust or PCP, acid or LSD, mushrooms, gasoline, glue, other inhalants, and prescription
medications for recreational use.

Ethnicity. Although various ethnic groups were represented in this sample, only the two
largest groups (European American and African American) could be used for ethnic comparison
purposes, and we used youth report of their ethnicity.

Educational attainment. Participants reported on the highest level of education they had
completed as of the age 23 assessment. This information was coded on a 4-point scale: less than
high school (coded 1), high school/GED (2), trade school/some college/specialized training/2-
year college degree (3), or 4-year college or graduate degree (4). This measure was treated as an
ordered categorical variable in the primary analyses.

Results
Preliminary Analyses

Missing data. For the variables included in our study, the mean percentage of missing
data was 14% (range = 0% to 33%). Little’s MCAR test was significant, x2(361) = 505.54, p <
.001, indicating that the data were not missing completely at random. We explored patterns of
missingness based on the amount of missing data for different subgroups of participants by

counting the number of variables for which there was a missing value for each participant. Then,
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we examined correlations between the total number of missing values for each participant and
their scores on other measured (i.e., nonmissing) variables.

Missing data were more common among male participants and among participants with
lower educational attainment, lower CGPA, lower SES, lower parental education, lower parent-
reported effortful control, less parental monitoring, and more substance use (rs = .08-18, ps <
.05). Missingness differed significantly across ethnic groups, F(2) = 4.66, p <.01. When
comparing European Americans, African Americans, and other minority groups combined, a post
hoc Scheffé test revealed that participants from other minority groups had more missing data than
did European American participants (mean difference = 1.21; p < .05).

Covariance coverage was moderate to high, ranging from .59 to 1.00. Full information
maximum likelihood (FIML) was used within Mplus 7.0 to estimate parameters on the basis of
all available information from each participant. Consequently, participants with occasional
missing data were retained in the analyses. FIML has been shown to be very efficient when
analyzing data from samples with moderate levels of missing values, and it is adequate even
when data are not missing completely at random, as long as the predictors of missingness are
included in the model (Widaman, 2006).

Descriptive statistics and correlations. Means, standard deviations, and correlations
among all measured variables are presented in Table 1, along with the number of participants
who provided valid data on each measure, and skewness and kurtosis values. Early problem
behavior had a skew value greater than 2.0 and a kurtosis value greater than 8.0 (cutoffs provided
by Kline, 2005) and was thus square root transformed. The transformed variable did not have
significant skew or kurtosis and was used in all subsequent analyses. All other variables were
approximately normally distributed (skew < 2.0 and kurtosis < 8.0). As expected, educational

attainment had a strong positive correlation with CGPA; a moderate positive correlation with
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family SES, parental education, and effortful control according to the teacher; and a weaker but
significant positive correlation with positive family relations, parental monitoring, homework
rule, and both self-report and parent report of effortful control. Educational attainment had a
weak but significant negative correlation with early-adolescence problem behavior and late-
adolescence substance use. CGPA, measures of positive family involvement, parental education,
and SES were negatively correlated with measures of problem behavior and substance use.

Group differences. Gender and ethnicity differences in all observed variables were
examined with a series of one-way ANOVAs. Females had higher educational attainment, higher
CGPAs, higher ratings on caregiver and teacher reports (but not self-reports) of effortful control,
less early-adolescence problem behavior, and more early-adolescence parental monitoring than
did males (all Fs > 10.0, ps <.001).

Ethnic differences were obtained for all measures except caregiver-reported effortful
control. African American participants had higher self-reported effortful control but lower
teacher-reported effortful control relative to Caucasian participants. CGPA, parental education,
SES, and parental monitoring were lower for African American participants, and homework rule
and positive family involvement were higher for African American participants. African
American participants reported more problem behavior in early adolescence but less substance
use in late adolescence, relative to Caucasian participants (all Fs > 4.45, ps < .05).

Primary Analyses

Hypothesis testing proceeded in two steps: evaluation of the hypothesized model (see
Figure 1) and examination of group differences (gender and ethnicity) in model fit. We evaluated
the fit of the hypothesized model to the data using Mplus 7.0. SEMs were run using the mean-
and variance-adjusted weighted least square (WLSMYV) estimator because the outcome variable

(educational attainment) was ordered categorical. Therefore, parameter estimates for the
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predictors of educational attainment can be interpreted as probit regression coefficients. Residual
errors were allowed to correlate for latent-variable indicators with shared measures (i.e., child-
and parent-reported effortful control, both of which used the EATQ-R questionnaire) and/or
shared reporters (i.e., child-reported indicators of effortful control and family involvement). The
model was deemed to have adequate fit if the comparative fit index (CFI) was > .95 and the root
mean square error of approximation (RMSEA) was < .06 (Hu & Bentler, 1999). Good model fit
is usually indicated by nonsignificant chi-square values, but because of the large size of our
sample, this index of fit may be overly conservative (Schermelleh-Engel, Moosbrugger, &
Miller, 2003). In this situation, it is common practice to give priority to the other fit indices in
model fit evaluation.

To examine group differences we ran a series of multiple-group analyses (for gender and
ethnicity) and compared model fit for unconstrained models (all regression and correlation
coefficients free to vary across groups) and constrained models (coefficients constrained to be
equal across groups). Because of the large sample size, we used change (A) in CFI to test for the
significance of differences in fit. Fit was considered to be significantly different if the change in
CFI was .01 or greater (Cheung & Rensvold, 2002).

The hypothesized model provided a good fit to the data, ¢?(29) = 116.18, p <.001, CFI =
.96, RMSEA = .06. Standardized coefficients for regression paths and factor loadings are
presented in Figure 2. There were three significant predictors of educational attainment:
adolescent effortful control (§ = .33, SE = .09), parental education (p = .29, SE = .04), and high
school CGPA (B = .26, SE =.08). All three predictors had effect sizes in, or very close to, the
moderate range. We built a 95% confidence interval around these coefficients to test the null

hypothesis that these predictors were of equal strength, and we were unable to reject it. This
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suggests that adolescents with higher levels of effortful control at age 17 had higher levels of
educational attainment by age 23, and the unique relation of effortful control with future
educational attainment is comparable in strength to that of other well-established predictors.
Other control variables used in this model were not statistically significant predictors of
educational attainment, including family SES, problem behavior, and family involvement in early
adolescence. Similarly, late-adolescence substance use was not associated with educational
attainment. These nonsignificant paths are omitted from Figure 2 for parsimony, but they were
still present in the statistical model. Correlations that were modeled between residual errors
because of shared measures or reporters were positive and significant (rs = .10-.28, ps < .01).
The estimated correlation matrix for the latent variables in the model is presented in Table 2.
Model-estimated residual correlations among variables that were measured within the same
developmental period were identical to those reported in Table 2, except for the following: family
SES correlated significantly with substance use (r = .08, p <.05), CGPA (r = .35, p <.001), and
effortful control (r = .15, p <.01); parental education correlated significantly with substance use
(r=.10, p<.01), CGPA (r = .35, p <.001), and effortful control (r = .11, p < .05); substance use
correlated significantly with CGPA (r =-.10, p < .05) and effortful control (r =—.22, p <.001);
and CGPA correlated significantly with effortful control (r = .67, p <.001).

Tests of indirect effects were performed using confidence intervals based on the bias-
corrected bootstrap method (MacKinnon, Lockwood, & Williams, 2004) to verify whether the
late-adolescence predictors—effortful control and academic achievement—could explain the
relation between early-adolescence predictors (family involvement and problem behavior) and
educational attainment. Results revealed that effortful control was a significant mediator for none
of the early-adolescence predictors. CGPA was a marginally significant mediator of the

relationship between early-adolescence family involvement and educational attainment, with a
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90% confidence interval for the B value ranging from .003 to .076 (point estimate = .032).
Furthermore, CGPA was a significant mediator of the relation between early-adolescence
problem behavior and educational attainment, with a 99% confidence interval for the § value
ranging from — 131 to —.005 (point estimate = —.068).

Group invariance tests were conducted to determine whether differences in model fit were
evident across groups, which would suggest moderation effects based on gender or ethnicity.
Tests for group differences in model fit revealed no significant differences between constrained
and unconstrained models for gender (A CFI =.002). The pattern of results obtained from a
pooled within-group covariance matrix was identical to the one presented in Figure 2. In line with
preliminary analyses, multiple-group analyses comparing ethnic groups (Caucasian versus
African American) revealed that constraints imposed on mean levels of several variables had to
be released. These included family SES, teacher rating of self-regulation, and parental
monitoring. The constraint on the residual (unexplained) variance for educational attainment was
also relaxed. This new model did not differ significantly from the unconstrained model.

Discussion

The main objective of this study was to test whether adolescents’ effortful control is a
significant predictor of their educational attainment in early adulthood, above and beyond
established academic, familial, behavioral, and demographic factors. The significant relationship
between effortful control and educational attainment supported our hypothesis, and follow-up
analyses revealed that the final model applied to both genders and was generalizable across
European American and African American participants.

Effortful Control as a Predictor of Educational Attainment
Effortful control is defined as a temperament-based individual characteristic that reflects

self-regulatory skill, manifested by the ability to inhibit impulses and disruptive behaviors
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(inhibitory control), to focus and maintain attention in spite of distractions (attention control), and
to initiate and complete tasks that have long-term value (activation control; Rothbart, Ellis, &
Posner, 2011). In this study, we tested whether effortful control was related to educational
attainment after accounting for other well-documented predictors. After controlling for other
factors, effortful control was directly associated with educational attainment. Moreover, our
findings indicate that effortful control is as important as parental education and high school
academic achievement for predicting educational attainment in early adulthood.

Several mechanisms could explain the relationship between effortful control and
educational attainment and should be investigated in future studies. One possibility is that as
students progress through the late high school years and postsecondary education, they must
increasingly rely on their own volitional resources as parents and teachers step out of their
supervisory responsibilities to encourage students’ autonomous academic development. Adequate
levels of effortful control may support the planfulness and self-management needed to
successfully complete a postsecondary degree. In addition to increased demands on students’
autonomy and planning skills, the changing nature and context of the schoolwork required of
them can also represent a significant change in their academic life. Being able to adapt their work
habits accordingly (e.g., creating study groups; starting to work on assignments many weeks
before the deadline) and to maintain these new behaviors over the long term instead of persisting
with or going back to old habits that may not be adaptive in this new context could be one way in
which effortful control influences academic success and persistence.

Our findings are consistent with those presented in past studies that have explored other
constructs related to effortful control as predictors of educational and professional success in
adulthood (Andersson & Bergman, 2011; Wolfe & Johnson, 1995). This study builds on existing

literature that underscores the importance of parental education and youth academic success as
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key predictors of educational attainment. Beyond parental support and academic ability,
adolescents’ self-regulatory capacity inherent in effortful control makes a compelling argument
for the importance of targeting effortful control in efforts to promote school persistence.

Our study findings also are consistent with those from past studies that have identified
processes that can promote effortful control functioning (e.g., Fosco, Frank, Stormshak, &
Dishion, 2013; Muraven, 2010; Stormshak et al., 2010). Although our study was not designed to
test for predictors of effortful control, we did identify direct links between positive family
involvement and problem behavior during early adolescence and later effortful control; however,
we were unable to find significant indirect effects involving adolescent effortful control as a
mediator of positive family involvement in the prediction of educational attainment.
Nevertheless, the role of parenting in promoting effortful control is supported by other research,
including a study by Bowers et al. (2011) showing that aspects of self-regulation closely related
to effortful control tend to decrease during adolescence but can increase under conditions of good
parental practices, as do GPA and school attendance.

Early-Adolescence Predictors

Previous work that had investigated the contribution of early-adolescence predictors of
educational attainment prompted us to expect a negative relationship between problem behavior
and future levels of educational attainment, and a positive relationship between positive family
involvement—including the quality of relationships, parental monitoring, and rules about doing
homework—and educational attainment. However, in our model, the direct paths between these
factors from early adolescence and educational attainment were not significant. Instead, our
findings suggest that these relationships are mediated by more proximal factors, such as academic
achievement, which was a moderately strong predictor of educational attainment. The indirect

effects of problem behavior and of family involvement on educational attainment support the idea
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that these early predictors do matter and deserve attention from researchers and practitioners who
seek to promote educational attainment in youths beginning at an early age.

Regarding the family-related predictors, it had already been established that warm but
structuring parenting can facilitate academic achievement and discourage adolescents’ substance
use (Coombs & Landsverk, 1988; Leung, Lau, & Lam, 1998; Steinberg, Lamborn, Dornbusch, &
Darling, 1992). Of particular interest to us, though, was the possibility that family involvement
could help promote greater effortful control during adolescence, as suggested by recent studies
(Bowers et al., 2011; Doan, Fuller-Rowell, & Evans, 2012). Without any earlier measurement of
effortful control in the sample, it was not possible to verify whether this relationship simply
reflected the enduring consequences of parent—child dynamics promoting effortful control early
in childhood. Nevertheless, Stormshak et al. (2010) found that a parent-focused intervention was
related to an improvement in their children’s effortful control over time, which supports the view
that parents can actively help their child develop higher levels of effortful control in middle
school. Effortful control was, in turn, predictive of an increase in academic engagement in high
school. This is a new and promising avenue for applied research in the domain of academic
persistence. In fact, the role of family relationships may be particularly consequential,
considering a study by Belsky and Beaver (2011) that suggested that genetic predispositions can
make male adolescents particularly vulnerable to deficits in self-regulation when they are
exposed to poor parenting practices.

The association between problem behavior in childhood and academic outcomes in
adolescence has already been documented (Véronneau, Vitaro, Pedersen, & Tremblay, 2008), but
the path from problem behavior to effortful control is of greater interest in this study. The
absence of repeated measures of problem behavior and effortful control makes it difficult to settle

with confidence on a specific direction of a possible causal effect. Numerous studies have linked
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lower levels of effortful control (or related self-regulatory skill) in early childhood to later
development of problem behaviors (e.g., Eiden, Edwards, & Leonard, 2007; King, Lengua, &
Monahan, 2013; Lengua, 2006; Robins, John, Caspi, Moffitt, & Stouthamer-Loeber, 1996).
However, our study also supports the possibility that young adolescents who engage in antisocial
activities may, as a result, be diverted from opportunities to practice and reinforce their ability to
exert effortful control—for example, by being suspended from school.

Late-Adolescence Predictors

Previous research that had suggested that substance use in later adolescence and academic
achievement in high school could help predict which students would reach higher levels of
educational attainment motivated us to include these two predictors as concurrent control
variables when testing for effortful control as a predictor of educational outcomes.

Although the nonsignificant role of substance use in this study contrasts with results from
other studies that revealed a significant role with a similar outcome, several explanations for the
discrepant results are possible. For example, Hardy et al. (1997) found that smoking cigarettes in
adolescence is related to lower levels of education in adulthood, but their educational outcome
distinguished only between students who obtained a high school diploma/graduate equivalency
degree (GED) and those who did not. Furthermore, their study assessed inner-city children who
had been born in the 1960s, in contrast with our participants who were from a wider range of
demographic backgrounds and who had been born in the 1980s. Cohort effects or differences in
demographic backgrounds could explain the divergence of results between their study and ours.
Ryan (2010) found a detrimental contribution of marijuana use, but again the sample of
participants had been born much earlier (the late 1950s to early 1960s), and the control variables
used in this study focused more heavily on sociodemographic characteristics than on family

dynamics and students’ academic achievement. A study by King et al. (2006) that used a more
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comparable set of control variables found, by using growth modeling techniques, a significant
contribution of drug use (but not alcohol use) to the likelihood of attending college. This finding
suggests that research focused on the specific contribution of substance use to educational
attainment would benefit from sophisticated longitudinal modeling of such variables. Because
effortful control has already been shown to reduce the risk of increases in tobacco and marijuana
use over time (Piehler, VVéronneau, & Dishion, 2012), it is interesting to note that the association
between effortful control and educational attainment in our study was completely independent
from substance use. In other words, it is unlikely that the link between effortful control and
higher educational attainment can be explained merely by the capacity to refrain from using
substances.

Consistent with past research, our study revealed that academic competence in high
school as measured from school records of academic achievement (CGPA) was a significant
predictor of educational attainment, and its influence was moderate in size, just like that of
effortful control and of parental education. It should be noted that CGPA was highly correlated
with effortful control (r = .71 for the estimated bivariate correlation, and r = .67 for the model
estimated residual correlation). The strong correlation between academic achievement and
effortful control is consistent with results from theoretical work and empirical work linking
effortful control to academic performance (e.g., Allan & Lonigan, 2011; Checa et al., 2008;
Posner & Rothbart, 2007; Valiente et al., 2010). Longitudinal studies with repeated
measurements of both effortful control and academic achievement would help confirm the
sequence of action of effortful control and academic achievement that predict educational
attainment.

Sociodemographic Factors
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In line with past research, students’ sociodemographic background played an important
role in the prediction of educational attainment. We expected that families with higher income
and more stable living conditions (e.g., owning or renting a house rather than living in a
precarious housing situation) are in a better position to support their child through their high
school studies and provide financial resources that facilitate access to higher education. Although
a moderate correlation emerged between family SES and participants’ educational attainment in
preliminary bivariate analyses, this association was not significant in the overall model, when
controlling for other predictors. In contrast, parent education was linked to children’s educational
attainment in the overall model, independent of family financial resources. This finding provided
support for our decision to examine the influence of parent education and that of other SES
indicators separately. Our study cannot speak to the mechanisms linking parent education to child
educational attainment in this sample, but numerous plausible explanations have been identified
by other studies, including parental involvement, parents’ ability to understand and navigate the
school system, parental expectations, and family attitudes toward schooling (e.g., Martin, 2012;
Pettit et al., 2009). Given that effortful control is partly heritable, the link between parents’ and
children’s educational attainment might also reflect genetic predispositions for self-regulatory
skills that support school success and persistence.

Strengths and Limitations

This study possesses many strengths. First, our main predictor, effortful control, was
based on a latent variable that included parent, teacher, and self-reports. Also, we were able to
control for most of the established predictors of educational attainment, which strengthens our
conclusions about the significant role of effortful control in predicting our outcome of interest. In
addition, the longitudinal design made it possible to use predictors at important times of

development from early to late adolescence and to assess educational attainment in early
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adulthood, when a good level of variance has emerged in this variable. The large number of
participants helped us identify small effects and compare results across subgroups of participants
(gender, ethnicity). It is noteworthy that the relationships between the many predictors in this
model and educational outcomes were consistent across genders and ethnic groups (European
American vs. African American). This suggests that concrete interventions based on the results
from this study are likely to be relevant for most students. Further research that includes a larger
number of students belonging to the smaller ethnic groups is needed, however, to verify if our
results generalize to them.

Some limitations in this study would be useful to consider in future work. Having access
to earlier measurements of effortful control would have been very helpful to test its contribution
to educational attainment from a process standpoint. For example, effortful control at an early age
could affect educational attainment through its influence on academic achievement, family
relationships, or other mediators. Repeated measures of effortful control could even help
determine whether it can be increased through environmental influences or intervention
programs. To help explore those possibilities, a more recent study by our research group (Project
Alliance 2; Stormshak et al., 2010) included several measures of effortful control completed
during the adolescent years. Another limitation is that this study had no measure that allowed us
to control for students’ educational aspiration, which has been shown in past research to be a
significant predictor of educational attainment (e.g., Dubow et al., 2009; Marjoribanks, 2005;
South et al., 2003). In addition, the longitudinal nature of the study led to some missing-data
issues. In general, missing data was more common among males and among lower functioning
adolescents (lower CGPA, lower effortful control, more substance use) and parents (lower SES,
lower parental education, less parental monitoring). These patterns might limit the

generalizability of our results and suggest that lower functioning participants might have had
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more difficulty responding to the questionnaires, possibly because of lower reading abilities or
because of additional stressful life events that may leave them less time or less availability to
answer a questionnaire. Still, by using FIML to manage missing values, we are confident that our
results are less biased than those we would have obtained using other popular strategies (e.g.,
listwise deletion, mean substitution, single imputation; Widaman, 2006).
Conclusion

This study showed that effortful control in late adolescence is a significant predictor of
educational attainment by age 23, and its associated effect size was comparable to those of high
school CGPA and parental education. This finding indicates the importance of self-regulatory
skills for success in postsecondary education and suggests that efforts to improve educational
attainment may be enhanced by programs that promote the development of self-regulatory skills.
To date, research examining the malleability of effortful control through socialization and
through exposure to cognitively and emotionally challenging tasks has shown encouraging results
in children and adolescents. Dropout prevention programs could include an effortful control
reinforcement component that begins early on and continues throughout the high school years as
a way to further support the pursuit and completion of higher education. Substantive and lasting
improvement in the level of educational attainment in the population is likely to require a
combination of strategies that targets not only individual students, but also their environment,
including family members, schools, community institutions, and governing bodies at the local
and national levels. Programs that support the development of self-regulation may prove to be an

important part of these efforts.
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Table 1. Descriptive Statistics and Bivariate Correlations
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1 2 3 4 5 6 8 9 10 11 12
1. Educational attainment —
2. Family SES YAl —
3. Parental education ABFEx JFxx
4. Early problem behavior - 28FF*F L 1QFFx L Q3FFx
5. Positive family
involvement: positive 1 01 01 _DgERk
relations
6. Positive family
involvement: parental Y it 2**x* 19*** - 53*** B1*** .
monitoring
7. Positive family
involvement: homework rule A1+ -.001 .05 -25%Fx  30%Fr 33 —
8. Substance use -15%** 02 .02 2TFF* _18%*F* L 19F** -.16%***
9. CGPA B0***  3Q*E* AQ*** - 30*F* 12%* 26%** A1x* - 19%F
10. Effortful control-self JA2%** - 09* -.004 - 15***  21*** A7 2% 16* 12%
11. Effortful control-parent 27%*%* 06 .03 - 18***  18*** 19*x** .06 S21xF* Z7REx ZhERx*
12. Effortful control-teacher ABFEx DExEx 22%F* L Q3Fkx 09* 20%* .06 SAT7xERxR BTRERR QOFRER A1 RE*
Mean 2.65 .01 3.94 1.40 3.47 3.97 3.38 73 2.17 3.35 3.30 3.72
SD .90 75 .97 .48 .86 .80 .62 1.13 1.08 .48 .54 .79
n 855 726 706 997 997 997 995 792 884 792 684 666
Skew -.15 -1.04 -.82 243 -.34 -.94 -1.17 1.72 -.16 .26 -.20 -.18
Kurtosis -74 A1 31 8.08 -.46 57 1.37 2.17 -.86 .34 -.03 -.56




Note. *p < .05, **p < .01, *** p < .001.

Table 2. Estimated Correlation Matrix for the Latent Variables

EFFORTFUL CONTROL AND EDUCATIONAL ATTAINMENT

1 2 3 4 5 6 7
1. Educational attainment —
2. Family SES 34w —
3. Parental education AGFF* A2FF* —
4. Early problem behavior —32%F* 1 FRxx 5k —
5. Positive family involvement ~ .25*** .09* A6*** B grE* —
6. Substance use =17 .02 .02 29FFF_ QFH* —
7. CGPA 64*** AQF** ALFF*F 33 FE* 27F**F [ 10F** —
8. Effortful control 59F** 2LFx* 20%**F _Z7rE* 32F**k 32 ** JALFF*

Note. *p < .05, **p < .01, ***p < .001.
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Figure 1. Full model. Correlations among predictors measured within the same developmental
period were also included in the model, even if they are not depicted here. Correlations between
family SES and parental education, and between these variables and the five other predictors,

were included.
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Figure 2. Model results (regression paths and factor loadings). Coefficients are standardized. All

solid paths are significant at p < .05 or smaller. Other regression paths mentioned in Figure 1 that

are not depicted here were included in the SEM analyses but were not significant.
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