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Abstract
Guided by an integrative conceptual framework, a meta-analysis was conducted
to explore the relation between the capacity aspect of self-regulation and academic
achievement across childhood and adolescence. This meta-analysis of over 150 studies
draws upon diverse research traditions and approaches to test moderators of theoretical,
methodological, and practical importance. In the theoretical moderator analyses, results
were broken down by the specific self-regulation construct (e.g., emotion regulation,
executive functions), students' grade level, and academic subject. Doing so permitted an
exploration of developmental and domain differences in the relation between each selfregulation construct and achievement. In the methodological moderator analyses,
results were broken down by the type of self-regulation measure (e.g., teacher-report,
direct assessment) and the type of achievement measure (e.g., standardized test, course
grade). Doing so permitted a formal test of how these measures relate to each other,
which has garnered considerable debate among self-regulation researchers.
Findings from the five moderator analyses largely supported hypotheses. The
average correlation with achievement was strongest for effortful control and composite
measures of executive functions, with updating significantly exceeding both shifting and
inhibiting. A strong correlation also emerged for self-control, though it differed
significantly based on whether the construct was categorized by author labels or
definitions. Composite measures of self-regulation revealed a stronger correlation with
achievement than any of its domains, as expected. Across all self-regulatory capacities,
correlations became significantly stronger after the transition to kindergarten but
assumed different trajectories based on the specific construct during the rest of
elementary and secondary school. Domain differences also emerged, favoring math and
science for executive functions but not producing significant differences with language
iv

arts for effortful control. As expected, self-regulatory capacities with an indirect effect on
achievement (e.g., effortful control, emotion regulation) had the strongest correlation
with course grades while self-regulatory capacities with a direct effect on achievement
(e.g., executive functions) had the strongest correlation with standardized tests. Finally,
direct assessments and teacher reports produced significantly stronger correlations with
academic performance than when students reported their own self-regulation.
Theoretical, methodological, and practical implications of these findings are discussed
alongside results.
A new meta-analytic method was also developed to identify and resolve
inconsistencies in the way psychological constructs are labeled, defined, and measured.
This new method provided needed conceptual clarity in the diverse and
interdisciplinary literature on self-regulation. Implications for other literatures
characterized by variation in the way constructs are labeled, defined, and measured are
discussed.
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1. Introduction
Inspired by ancient text and modern theory, self-regulation has transcended
academic disciplines to fascinate scholars for centuries. From Aristotle to William James,
philosophers and scientists have long argued that the capacity to control our own
thoughts and behavior is a cornerstone of human nature (Geldhof, Little, & Colombo,
2010; James, 1890). Given how self-regulation guides our internal states and external
responses, researchers across psychology now consider this dynamic process at the heart
of many applied problems in the discipline. Psychological and physical health epidemics
including drug addiction, alcoholism, and obesity are theorized involve some sort of
self-regulatory failure, as do widespread societal problems such as gambling and gun
violence (Vohs & Baumeister, 2004).
Self-regulation also plays a central role in one of the most topical issues facing
education researchers and policymakers: explaining variability in academic
achievement. With school dropout rates reaching 25% nationwide and American
students falling behind in the global race to the top, many researchers believe selfregulation could be key to closing the achievement gap both within our borders and
beyond them (Casillas et al., 2012; Ursache, Blair, & Raver, 2012). In fact, good selfregulation has been found to protect disadvantaged students from academic failure and
predict academic success better than intelligence (Duckworth & Seligman, 2005; Raver,
2012; Ursache, Blair, & Raver, 2012).
Despite the importance of self-regulation in academic and other domains of
human functioning, a clear picture of its precise impact has yet to emerge from the
empirical literature on this multidimensional construct. In particular, different
disciplinary approaches have produced a diverse body of research hindered by
inconsistent definitions and findings (Jurado & Rosselli, 2007; McClelland & Cameron,
1

2012). The considerable variation in conceptual and operational definitions of selfregulation can be attributed to its place at the intersection of several research domains,
each with their own paradigms, and terminology, and intellectual tradition (Berger,
2011; Blair, Calkins, & Kopp, 2010; McClelland & Cameron, 2011). As a result, the scope
and interdisciplinary nature of self-regulation has produced almost as many ways to
define this elusive construct as there are programs of research devoted to it (Hoyle &
Davisson, 2010; Zeidner, Boekaerts, & Pintrich, 2000).
Conceptual variation often reflects vibrant scholarly debate, but it also produces
inconsistencies within an empirical literature. These inconsistencies can arise from
different constructs being labeled, defined, and measured the same way or from the
same constructs being labeled, defined, and measured differently. However, there are
three main problems associated with this common jingle-jangle fallacy (Roeser et al.,
2006). First, it undermines integration across disciplinary perspectives, methodological
approaches, conceptual models, and programs of research. If researchers are referring to
the same underlying construct with different labels, for example, then it is more difficult
to identify common ground between them. Two programs of research could be
exploring the same phenomenon with different results, but these discrepant findings
would not inform theory building or revision if conceptual overlap is obscured by
idiosyncratic or even inaccurate labels. Second, inconsistencies obscure what research is
suggesting about the relation between constructs and their antecedents or outcomes. If
researchers use the same label to denote different underlying constructs and
consequently uncover different effects, this could create the false impression of
inconclusive findings. As a result, an effective after-school program could be defunded
or an ineffective teaching practice could be implemented based on confused evidence.
As these examples illustrate, the third main problem associated with inconsistencies is
2

that they can hinder theoretical and practical progress. However, meta-analysis is
uniquely able to overcome these problems by comprehensively and objectively
integrating an entire body of research exploring the same broad question. Doing so
holds considerable promise for resolving inconsistencies within an empirical literature,
first through an integrative conceptual framework and then through the new metaanalytic method developed in this dissertation.
Developing a meta-analytic method that identifies and resolves inconsistencies in
the way constructs are labeled, defined, and measured was necessary to bridge these
divides within the self-regulation research. Inspired by the conceptual challenges and
practical implications of this research, a meta-analysis was conducted to explore the
relation between self-regulation and academic achievement across the developmental
periods characterized by critical changes in them both (Blair, Calkins, & Kopp, 2010;
Eccles et al., 1993). By bringing together the approaches to self-regulation that have
produced its diverse body of research, the conceptual framework guiding this metaanalysis enables it to comprehensively explore the relation between each self-regulation
construct and academic performance across childhood and adolescence. This conceptual
framework is presented next, followed by a discussion of theoretical and methodological
moderators.

1.1 Conceptual Framework
Although researchers across the social sciences have heralded self-regulation as
key to understanding many health epidemics and societal problems, the popularity of
this construct has not produced a consensus on how to define it (Berger, 2011; Hoyle &
Davisson, 2010; McClelland & Cameron, 2011). The different ways of doing so have
produced a diverse and even disjointed empirical literature that poses unique challenges
when attempting to integrate it through meta-analysis. To overcome these challenges,
3

we defined the parameters of our meta-analysis broadly based on an integrative
conceptual framework that incorporates the (1) processes, (2) approaches, and (3) domains
of self-regulation around which some consensus has emerged (see Figure 1). A working
definition that highlights these three features of self-regulation is the ability to monitor and
modulate one's own cognition, behavior, and emotion in order to achieve a goal or meet the
demands of a situation (adapted from Berger, 2011; Karoly, 1993; Raver et al., 2012).
Like many definitions of self-regulation, ours focuses on the capacity to initiate
and sustain goal-directed activity through managing thoughts, feelings, and behavior.
However, successful self-regulation also requires a goal to guide it and motivation to
fuel it (Hofmann, Schmeichel, & Baddeley, 2012). These two aspects of self-regulation
have garnered considerable empirical and theoretical attention apart from the capacity
to manage goal-directed activity. As a result, the representational and motivational
aspects of self-regulation are beyond the scope of our meta-analysis. This dissertation
instead focuses on the cognitive processes and skills that enable self-regulation, or the
capacity aspect of this multidimensional construct (Hofmann et al., 2012).

4

Figure 1 Integrative Conceptual Framework of Self-Regulation

5

1.1.1 Processes of Self-Regulation
While our working definition highlights the scope of this meta-analysis, it only
hints at the dynamic and deeply contextualized series of events that characterizes selfregulation from start to finish (Karoly, 1993). Given its complexity, self-regulation is
often studied through the processes that that propel this series of events (Hoyle &
Gallagher, in press; Karoly, 1993). Because these processes explain how self-regulation
happens, they are a source of both consistency and controversy across programs of
research. Despite these disagreements, prominent theoretical reviews have offered
suggestions for organizing and integrating self-regulatory processes. We take their lead
in this conceptual framework, incorporating complementary models of self-regulation
and the metacognitive (i.e., higher-order) processes comprising them.
The dynamic interplay of three such processes characterizes the seminal model of
self-regulation proposed by Carver and Scheier (1982, 1998). According to their model,
self-regulation begins with goal setting. This process establishes the target end state,
which serves as the standard against which progress toward it is compared. The
standards that drive self-regulation can take many forms, from general (e.g., "become a
better student") to specific (e.g., "study more for exams") and from distant (e.g., "get into
a good college") to more immediate (e.g., "get a good exam grade"). While this goal
content is not self-regulatory, both setting and striving for it are. Striving for a goal is
accomplished through goal operating. This process involves both strategically working
toward a target end state and taking steps to reduce discrepancies with the standard it
establishes. A discrepancy occurs when progress falls short of this standard, which goal
monitoring detects (Burnette et al., 2012; Carver & Scheier, 1998). If a student sets out to
earn a good semester grade yet fails the first exam, for example, goal monitoring would
alert the student to a discrepancy between the target end state and progress toward it. In
6

response, the student would take steps to improve her overall grade or perhaps even
adjust her goal for the semester (Burnette et al., 2012). With the dynamic interplay of
goal setting, goal operating, and goal monitoring, Carver and Scheier's model provides
an early and enduring explanation how self-regulation happens. Therefore, its three
defining processes are included in our meta-analysis.
Karoly (1993) proposed an expanded account of self-regulation that has also
guided decades of process-oriented research and discussion on this multidimensional
construct. In Karoly's model, self-regulation begins before setting a goal with its
selection and representation. Goal selection involves choosing among sometimes
competing goals, which ultimately determines the target end state pursued. A mental
representation or schema of the selected goal is next activated from memory, complete
with motivational and value-laden appraisals of it. This schema and its accompanying
appraisals comprise the goal cognition phase of Karoly's model as well as the
representational aspect of self-regulation. Therefore, goal cognition is beyond the scope
of our meta-analysis. Once a goal is selected and represented, however, goal setting
serves the same self-regulatory purpose in Karoly's model as it does in Carver and
Scheier's model. After setting this target end state, self-monitoring or self-observation can
begin. Akin to goal monitoring, this regulatory process involves deliberately attending
to internal states and external responses during goal pursuit. Self-monitoring thus
provides feedback about progress toward a goal, which is compared to the performance
standard that the goal establishes. When a discrepancy is detected, self-evaluation
instigates strategies to reduce it. As this description indicates, Karoly's expanded
account of self-regulation is compatible with the seminal model proposed by Carver and
Scheier. Therefore, the metacognitive processes of goal selection, goal setting, self-
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monitoring, and self-evaluating as Karoly defines them are also included in our metaanalysis.
Comparing two prominent models of self-regulation reveals that they can differ
in scope, emphasis, and depiction of the metacognitive processes that explain how this
dynamic series of events unfolds. While some models focus on the offline, preparatory
processes of goal selection and representation, others focus on the online, performance
processes enabling goal pursuit and attainment (e.g., Karoly, 1993). Models devoted to
the preparatory aspect of self-regulation often detail the structure and content of goals
themselves, as in Karoly's later work (e.g., Karoly, 1999). Models devoted to the
performance aspect of self-regulation often detail metacognitive processes that identify
and resolve threats to goal pursuit, such as self-monitoring and self-evaluating (e.g.,
Carvr & Scheier, 1982). However, models that incorporate both preparatory and
performance phases of self-regulation can explain the management of both immediate
and long-term goals, such as educational or vocational aspirations (Hoyle & Gallagher,
in press). The metacognitive processes that explain how self-regulation happens within
either type of model are included in our meta-analysis and summarized in Table 1.

1.1.2 Approaches to Self-Regulation
How researchers conceptualize self-regulation is also shaped by their disciplinary
perspectives, with three dominant approaches emerging over the two decades that have
brought this elusive construct to the forefront of psychology (Liew, 2012; Hoyle &
Gallagher, in press). As the product of several interrelated systems acting in concert,
self-regulation can be considered at different levels of analysis ranging from its
biological substrates to behavioral manifestations (Blair, Calkins, & Kopp, 2010). Given
this complexity, research on self-regulation is often conducted from either a
neurocognitive approach that focuses on executive functions or a temperament approach that
8

focuses on effortful control (Blair, Calkins, & Kopp, 2010; Blair & Razza, 2007; Liew,
2012; McClelland & Cameron, 2012). These two approaches dominate the developmental
and cognitive literatures on self-regulation yet have received relatively less attention
within other disciplines of psychology. A third approach to self-regulation research has
emerged within social psychology, focusing on the role of personality in goal-directed
activity. The representational and motivational aspects of self-regulation are also far
more common within social psychology, where the process-oriented models included in
this meta-analysis originated. Despite different disciplinary perspectives and levels of
analysis, the neurocognitive, temperament, and personality approaches to self-regulation
can be viewed as complementary rather than competing (Hofmann et al., 2012).
Therefore, the metacognitive processes and underlying skills from each approach are
also included in our meta-analysis on the capacity aspect of self-regulation.
1.1.2.1 Neurocognitive approach
The neurocognitive approach to self-regulation emphasizes the role of executive
functions, a set of higher-order cognitive mechanisms that control and coordinate
information in the service of future goals (Garon, Bryson, & Smith, 2008; Miyake &
Friedman, 2012; Willoughby Kupersmidt, & Voegler-Lee, 2011). Although the precise
definition of this supervisory system has been debated, researchers agree that it
marshals more basic cognitive skills to enable planning, problem solving, and ultimately
self-regulation (Blair, 2002; Delis et al., 2007; Willoughby et al., 2011). Historically
conceptualized as either a single construct (e.g., Norman & Shallice, 1986) or separable
processes (e.g., Welsh et al., 1991), accumulating evidence suggests that the underlying
structure of executive functions reflects both perspectives (e.g., Collette et al., 2005;
Friedman et al., 2006; Miyake et al., 2000).

9

Demonstrating that executive functions do indeed reflect both "unity and
diversity," Miyake et al. (2000) proposed a common mechanism responsible for the
shared variance among three otherwise distinct latent factors: inhibiting, updating, and
shifting. Although renamed in their model, these latent factors map onto the most
frequently studied executive functions (Friedman et al., 2006). Inhibiting or response
inhibition enables someone to deliberately override a dominant, automatic, or proponent
response. Updating or updating working memory enables someone to monitor incoming
information for its relevance to a given task and modify previous information in light of
this new input. Finally, shifting or set shifting enables someone to flexibly switch between
tasks or mental sets (Berger, 2011; Friedman et al., 2006; Miyake et al., 2000). To explain
the consistent yet moderate correlation found among these executive functions, some
researchers have argued that attention may underlie all of them (e.g., Berger, 2011;
Friedman et al., 2006; Geldhof, Little, & Colombo, 2010). Attention comprises several
mechanisms supported by different neural networks (Posner & Peterson, 1990), but as
an executive control mechanism it supervises and intercedes when inhibiting, updating
or shifting may be necessary to accomplish a future goal (Baddeley, 1986; Friedman et
al., 2006; Norman & Shallice, 1986). Other researchers, including Miyake and colleagues
(2000), instead argue that inhibition is required to some extent for the full range of
executive functioning tasks and thus it is responsible for the consistent yet moderate
correlations among them.
Miyake et al.'s (2000) model has gained considerable conceptual traction in the
decade since it was proposed, guiding both primary research (e.g., Collette et al., 2005;
Friedman et al., 2006) and theoretical reviews (e.g., Garon, Bryson, & Smith, 2008; Jurado
& Rosselli, 2007). Because their model represents both an integrative and influential
view of executive functions, it also guided how we conceptualized these components of
10

the cognitive approach to self-regulation. As a result, inhibiting, updating, shifting, and
the attentional control mechanism possibly unifying all three executive functions are
included in our meta-analysis.
Despite different labels and definitions, these metacognitive skills are common to
most prominent theories of executive functions beyond the one proposed by Miyake and
colleagues (Jurardo & Rosselli, 2007). At the heart of Baddley and Hitch's (1974) seminal
model of working memory is the central executive, a supervisory mechanism that
combines attentional control and updating. This component of their tripartite model is
also frequently labeled "working memory capacity". Although this label implies the
range of information that can be stored in short-term memory (i.e., "seven plus or minus
two"), many researchers define working memory capacity similarly to the central
executive. That is, both constructs are often defined as the ability to actively maintain
and manipulate information. Doing so requires shielding this information from
irrelevant input and suppressing thoughts that conflict with it (Hofmann et al., 2008). As
such, the central executive or working memory capacity marshals attentional control in
much the same way that updating does in Miyake et al.'s (2000) model. Several
researchers have noted this conceptual similarity among updating, the central executive,
and working memory capacity (e.g., Hofmann et al., 2012). Therefore, all three labels
converge on a common underlying executive function and are included in the metaanalysis. Likewise, shifting has assumed different labels in other prominent theories of
executive functions despite denoting the same underlying construct (Jurardo & Rosselli,
2007). In their review of executive function research, Jurardo and Rosselli (2007) refer to
shifting between mental sets or operations as "cognitive flexibility". Although this term
connotes a wider array of cognitive skills, many researchers often recognize it as
synonymous with "shifting" or "switching". However, broader definitions of cognitive
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flexibility will be included if they still align with our working conceptualization of
executive functions.
Beyond these common metacognitive skills, some researchers define executive
functions more broadly and similarly to the processes that propel goal pursuit (e.g.,
Zelazo & Frye, 1998; Hobson & Leeds, 2001). Chiefly among these constructs is planning,
described as a complex executive function that integrates updating, shifting, and
inhibiting to instigate goal-directed behavior (Best, Miller, & Naglieri, 2011; Hobson &
Leeds, 2001). The dual conceptualization of planning as a complex executive function
(e.g., Lezak, 1983) and defining self-regulatory process (e.g., Dent, Koenka, & Cooper, in
press; Zimmerman, 2001) reflects their dynamic interplay.
This dynamic interplay is the focus of a recent empirical review by Hofmann et
al. (2012), who argue for finding common conceptual ground between the cognitive and
social psychology conceptualizations of self-regulation. These disciplines have
developed theoretical models that can inform each other, integrating executive functions
into process-oriented accounts of goal pursuit (Hofmann et al., 2012). Doing so
highlights how executive functions influence the phases of self-regulation while
maintaining important distinctions between these two constructs, as many researchers
have advocated (e.g., Hoyle & Gallagher, in press; McClelland & Cameron, 2011). Like
these researchers, Hofmann et al. (2012) argue that updating, inhibiting, and shifting are
intricately yet not inseparably tied to self-regulation.
Updating supports many phases of self-regulation, from initial activation and
representation of a goal through affect-laden decisions during pursuit of it. The ability to
maintain and manipulate information in working memory enables people to shield
salient goals from competing external stimuli (Hofmann et al, 2012). Doing so also
involves attentional control, which underlies each executive function (Jurardo &
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Rosselli, 2007). For example, the ability to focus attention away from an immediate
temptation while maintaining a distal goal in mind facilitates delay of gratification
(Hofmann et al., 2012). Successful self-regulation also requires inhibiting impulsive,
habitual, or otherwise dominant responses that could derail goal pursuit. Through the
activation of motor schemas, these responses manifest as behaviors that may be
incompatible with personal goals. For example, resisting the dominant response of
falling asleep while finishing a dissertation enables exhausted graduate students to
submit their paper before the deadline for doing so. However, failure to inhibit this
sleep-deprived response would compromise attainment of the goal. Both updating and
inhibiting thus help stay the self-regulatory course, while shifting helps change course
when ineffective strategies should be abandoned (Hofmann et al., 2012). Shifting is thus
tied to self-monitoring and self-evaluating, which trigger the process of adapting goal
pursuit. Taken together, these connections between executive functions and the
processes of self-regulation reveal complex interactions among the metacognitive
capacities included in this integrative conceptual framework.
1.1.2.2 Temperament approach
Like executive functions, the core component of the temperament approach to
self-regulation is hierarchically organized and historically elusive to define (Allan &
Lonigan, 2011). However, effortful control is often conceptualized as the ability to
override a dominant response in favor of a subdominant one (e.g., Rothbart & Bates,
1998) and thus resembles inhibiting (Blair & Razza, 2007). An updated definition casts a
wider conceptual net, describing effortful control as the "efficiency of executive
attention" to override a dominant response, activate a subdominant response, plan, and
detect errors (Rothbart & Bates, 2006, p.129). Defined this way, effortful control is nearly
synonymous with some definitions of self-regulation (Hoyle & Gallagher, in press) and
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is accomplished through three mechanisms: attentional control, inhibitory control, and
activation control (Eisenberg, Valiente, & Eggum, 2010). Attentional control enables
selective shifting or focusing of attention, while inhibitory control involves overriding a
response and activation control involves initiating one (Eisenberg, Valiente, & Eggum,
2010).
Despite differences in scope, both definitions of effortful control come from the
prominent model of temperament proposed by Rothbart and colleagues (e.g., Rothbart
& Bates, 2006). In their models, effortful control is the dimension of temperament
responsible for individual differences in the ability to regulate one's own attention,
activity, and affect (Rothbart & Bates, 2006). Therefore, effortful control and its three
mechanisms represent the temperament approach to self-regulation in the metaanalysis. Yet these mechanisms are often recast as executive functions, reflecting the
conceptual overlap among approaches to self-regulation (Hoyle & Gallagher, in press).
This overlap is apparent in both conceptual and operational definitions. At the
conceptual level, effortful control and executive functions share response inhibition as a
central component (Blair & Razza, 2007; Neuenschwander et al., 2012). Initial accounts of
effortful control restricted its conceptual scope to suppressing a dominant response in
favor of a subdominant one, a common definition of inhibiting when cast as an executive
function. Attentional control is also a shared underlying mechanism of both approaches
to self-regulation, despite its deployment for different purposes. Modest correlations
between effortful control and executive functions (e.g., Blair & Razza, 2007; Wolfe & Bell,
2004) likely reflect their different roles in self-regulation, which can be coarsely
categorized as affectively laden or neutral (Blair & Razza, 2007). Executive functions
have been traditionally studied under "cool" cognitive conditions absent affective
valence. Conversely, effortful control is often infused with this added affective
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dimension (Blair & Razza, 2007). Willoughby et al. (2011) caution against this simplistic
distinction, arguing that hot and cool dimensions of self-regulation transcend the two
developmental approaches to studying it. However, this distinction reflects the domains
of self-regulation most often associated with executive functions and effortful control.
Specifically, executive functions are said to subserve behavioral regulation (e.g., Brock et
al., 2009) while effortful control is closely associated with emotion regulation (e.g.
Eisenberg et al., 2010). The neurocognitive and temperament approaches to selfregulation also employ different types of measures, with effortful control relying on
parent or teacher report while executive functions are almost exclusively assessed
directly.
1.1.2.3 Personality approach
Conceptual overlap is also apparent between the temperament and personality
approaches to self-regulation research (Hoyle & Gallagher, in press). As the biological
basis of personality, temperament endows us with dispositional tendencies toward
regulation or reactivity. Through interaction with the environment, these tendencies
develop into a profile along five personality dimensions: agreeableness, contentiousness,
extraversion, neuroticism, and openness to experience (Costa & McCrae, 1992; Rothbart,
2007). Given this developmental connection, some personality dimensions are more
closely tied to self-regulation than others though their temperamental roots in effortful
control. No personality dimension is more closely tied to effortful control than
contentiousness, which supports self-regulation through careful planning and pursuit of
personal goals (Hoyle & Gallagher, in press; Rothbart, 2007). As this example illustrates,
personality predisposes individuals to think and behave in ways that either facilitate or
undermine effective self-regulation (Hoyle & Gallagher, in press).
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Within the social psychology literature, this connection between personality and
self-regulation has been conceptualized in four main ways. First, personality dimensions
can influence how individuals engage in the defining processes of self-regulation. For
example, the approach tendency associated with extroversion may lead someone high in
this personality trait to set goals oriented toward achieving desirable outcomes rather
than avoiding undesirable outcomes, which high neuroticism predisposes. High
neuroticism also influences how individuals manage goal pursuit through selfmonitoring and discrepancy-reduction strategies, as do the other personality traits albeit
in different ways. Second, individual differences in self-regulation can reflect individual
differences in personality. For example, the contentiousness and neuroticism dimensions
of personality combine to define distinct self-regulatory styles. Third, self-regulation can
influence the expression of personality (Hoyle & Gallagher, in press). Many acts of selfregulation require mental energy, which temporarily depletes this resource for future
acts that also draw from it (Baumeister et al., 1998). With this self-regulatory guard
down, tendencies associated with different personality dimensions shine through in
one's thoughts and behavior. For example, personality-based predispositions that
undermine effective self-regulation (e.g., impulsiveness) can exert a greater influence on
behavior during a depleted state. Each of these conceptualizations paints personality
and self-regulation as dynamically related but distinct constructs. The fourth
conceptualization of their relationship makes a stronger claim, recasting personality in
self-regulatory terms. In other words, self-regulation is viewed as the means by which
personality operates (Hoyle & Gallagher, in press). This personality as self-regulation
perspective takes many forms, from theories of cognitive-affective processing (e.g.,
Mischel & Shoda, 1995) to the structure and content of goals (e.g., Karoly, 1999).
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These four conceptualizations offer a rich account of the many ways that
personality influences what self-regulation looks like and whether it is successful. Even
when viewed as self-regulation, however, personality dimensions do not explain how it
happens. How self-regulation happens is instead explained by the metacognitive
processes and underlying skills outlined in this conceptual framework. These processes
and skills, rather than the psychological moderators of their expression or effectiveness,
are the focus of our meta-analysis.

1.1.3 Domains of Self-Regulation
The defining metacognitive processes of self-regulation draw from executive
functions, effortful control, and personality traits to enable adaptive functioning in a
broad range of domains. However, studies often focus on a specific domain of selfregulation such as cognition, behavior, emotion, motivation, or learning. As a result,
domain-specific theoretical models and programs of research have emerged within the
diverse literature on self-regulation. In particular, the self-regulation of learning,
motivation, emotion, and behavior have become popular lines of inquiry.
1.1.3.1 Self-regulation of learning
Self-regulated learning has become the purview of educational psychology,
developing into a theoretically and empirically distinct literature. Reflecting this
separation, a recent meta-analysis focused exclusively on its relation with achievement
(Dent et al., in press). An integrative conceptual framework also guided this metaanalysis, and it can inform process-oriented accounts of self-regulation more broadly.
Because metacognitive processes explain how both self-regulation and selfregulated learning happen, these processes are a source of controversy among
researchers from different theoretical perspectives. Disagreements arising from the
different ways metacognitive processes have been labeled and conceptualized are
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especially prevalent in the self-regulated learning literature, where theoretical models
have proliferated over the two decades that have brought this construct to the forefront
of educational psychology (Dent et al., in press). Despite these disagreements, however,
a consensus has begun to emerge around the defining metacognitive processes of selfregulated learning: goal setting, planning, self-monitoring, self-control, and selfevaluation (Corno, 1986; Martin & McLellan, 2008; Zeidner, Boekaerts, & Pintrich, 2000;
Zimmerman, 1990).
These five processes also serve to unify theoretical models. For example, most
researchers agree that self-regulated learning is directed by the goals that students set
for an academic task (Boekaerts, 1996). As a result, one common feature of most models
is the inclusion of a task-specific learning or achievement goal that serves as the
standard against which students compare their task performance. Therefore, goal setting
is among the defining metacognitive processes of self-regulated learning. Goal setting is
often described as part of planning, which also includes activating metacognitive
knowledge in order to develop a course of action for the academic task (Garcia &
Pintrich, 1994; Pintrich, 2000). That is, students retrieve information from long-term
memory about how strategies could help achieve the task goal. Students develop a
strategic plan based on this metacognitive knowledge and their understanding of the
task itself (Pintrich, 2000; Winne, 2001). This forethought phase features more
prominently in models of self-regulated learning than self-regulation (e.g, Winne, 2001).
When students move from preparing for an academic task to performing it, selfmonitoring and self-control take center stage. Self-monitoring is an awareness of
progress or performance on an academic task, which includes tracking comprehension
of the learning material (Patrick, 1997; Pintrich, 2000). Self-monitoring thus alerts
students to a discrepancy between their task performance and the learning or
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achievement goal for it like it does in social psychology. Awareness of a discrepancy
should trigger self-control, which involves changing or adapting strategies in order to
improve task performance (Pintrich, 2000; Winne, 2001). In this sense, self-control
conceptually resembles self-evaluating from the social psychology literature and serves
the same purpose during goal pursuit.
After completing an academic task, self-regulated learners are assumed to reflect
on their performance. Doing so may include evaluating their approach to the task,
updating their metacognitive knowledge, and making causal attributions for their
success or failure (Zimmerman, 2002). This self-evaluation is also considered a defining
metacognitive process of self-regulated learning by many researchers, even when they
disagree about the kind of reflection students engage in. Reflection after goal attainment
features more prominently in models of self-regulated learning than self-regulation, and
it is considered key to improving students' approach to academic tasks. According to
both social-cognitive and information-processing models, students incorporate any new
insight about the nature of academic tasks or the effectiveness of strategies for
completing them into their metacognitive knowledge. Doing so enables students to
approach similar tasks more effectively and efficiently in the future, thereby improving
performance.
More fully incorporating forethought and reflection into models of selfregulation could provide a richer account of the metacognitive processes involved in
goal pursuit as conceptualized in the social psychology literature. Indeed, Hoyle and
Gallagher (in press) argue that models of self-regulated learning provide the most
detailed explanation of self-regulation toward distal personal goals. However, these
models are also applied to temporally constrained task goals in the educational
psychology literature. For example, students can self-regulate their learning over
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months toward the distal goal of passing their qualifying exam or students can selfregulate their performance on that exam through the same metacognitive processes.
Models of short- and long-term self-regulation have also emerged in the social
psychology literature (Hoyle & Gallagher, in press), but they have not been as flexibly
applied.
Another way self-regulated learning and self-regulation differ is in their
contemporary definitions, implying either a relatively stable set of skills or a more
context-driven series of events. Both developmental approaches to self-regulation
acknowledge individual differences, which also appear in common measures of selfregulated learning. Self-regulated learning was first viewed as an aptitude
demonstrating relatively little variation across contexts. This is apparent in the first
generation of self-report measures (e.g., Pintrich & DeGroot, 1989), which ask students
about their typical use of self-regulated learning strategies. As research began to reveal
that students' use of these strategies is more domain-specific, self-report measures
followed suit by tailoring their language to the academic subject (Boekaerts & Corno,
2005). However, many researchers now conceptualize self-regulated learning as a series
of events, which requires a concurrent and even more contextualized way to measure it
(Greene & Azevedo, 2010). Although other self-regulatory capacities are context
sensitive, they still demonstrate consistency across situations (Hoyle & Gallagher, in
press) that indicates a more stable set of skills. As a result, the conceptualization of selfregulated learning is fundamentally different than the other domains or approaches.
Moreover, theoretical and methodological factors expected to moderate the
influence of self-regulation on achievement should produce a different pattern of results
for self-regulated learning. This expectation springs from the more protracted
development of self-regulated learning and the nature of this multidimensional
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construct as a series of events. As a result, including self-regulated learning in the
current meta-analysis would obscure the pattern revealed for other self-regulatory
capacities.
Due to the conceptual distinctions and methodological challenges described in
this section, self-regulated learning is excluded from the current meta-analysis.
However, results of the moderator analyses conducted by Dent et al. (in press) will be
discussed alongside this meta-analysis. Comparing these results and exploring reasons
for differences between them can enhance our understanding of the capacity aspect of
self-regulation.
1.1.3.2 Self-regulation of motivation
While metacognitive processes explain how goal-directed activity happens,
motivation explains why students initiate and sustain it (Schunk, Pintrich, & Meece,
2008). In addition to fueling self-regulation, motivation can itself be monitored and
modulated (Wolters, 2011). This "motivation regulation" is a relatively new line of
inquiry, but one that has garnered increasing attention from educational and social
psychologists. However, research has yet to explore the relation between motivation
regulation and achievement apart from self-regulated learning (e.g., Schwinger et al.,
2012). Therefore, this promising but poorly understood association is not included in the
meta-analysis. However, research on the self-regulation of other domains remains more
closely tied to the broader literature's theoretical roots, empirical advances, and
methodological challenges. The self-regulation of emotion and behavior are thus
included in the meta-analysis alongside the broader construct, its underlying skills, and
its defining processes.
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1.1.3.3 Self-regulation of emotion
Like self-regulated learning, scholars have debated the proper conceptual scope
of another domain: how individuals manage their emotional responses. The regulation
and expression of emotion are intertwined, making it difficult to disentangle them in
both conceptual and operational definitions. However, an important attempt to do so by
Eisenberg and Spinrad (2004) guides the working conceptualization of emotion
regulation in this meta-analysis. In particular, Eisenberg and Spinrad (2004) advocate for
a narrower definition that distinguishes the regulation of emotion from the expression of
it. They argued that three related distinctions should also be incorporated into a precise
definition of this elusive construct. First, emotions are being regulated rather than doing
the regulating. Second, the source of this regulation is within the person rather than
resulting from external sources (e.g, parents soothing a crying toddler). Third, the
regulation is goal-directed rather than unintentional. This criterion does not entail that
the attempt to modulate an emotional response is successful but rather that it reflects
and intention to do so (Eisenberg & Spinrad, 2004). Taken together, these important
conceptual distinctions produce an elaborate working definition that guided this metaanalysis:
"[T]he process of initiating, avoiding, inhibiting, maintaining, or modulating the
occurrence, form, intensity, or duration of internal feeling states, emotion-related
physiological, [or] attentional processes [...] in the service of accomplishing
affect-related biological or social adaptation or achieving individual goals"
(Eisenberg & Spinrad, 2004, p. 337).
1.1.3.4 Self-regulation of behavior
This definition provides a precise account of important conceptual boundaries
shielding emotion regulation from being too broad (e.g., emotion expression) or
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ambiguous (e.g., self- versus other-regulation). Although the self-regulation of behavior
has not undergone this degree of conceptual scrutiny, a definition of it can be derived
from that of emotion regulation proposed by Eisenberg and Spinrad (2004):
"[T]he process of initiating, avoiding, inhibiting, maintaining, or modulating the
occurrence, form, intensity, or duration of [behavior] in the service of social
demands or the pursuit of personal goals" (p. 337).
A precise label for this domain of self-regulation should follow suit, yet its
common one is ambiguous. In particular, it is unclear whether "behavioral regulation"
refers to regulation by behavior or regulation of behavior, not does this label indicate
whether the source is internal (via the self) or external (via others). These conceptual
distinctions are critical and similarly arise in other domains of self-regulation. Although
more cumbersome, we will thus refer to domain-specific self-regulation as "selfregulation of [domain]" to clarify that (1) the domain is being regulated and (2) the
source of this regulation is internal. Eisenberg and Spinrad (2004) called for this clarity
regarding the self-regulation of emotion, as well.

1.2 Approach to the Meta-Analysis
The conceptual framework developed for this dissertation only hints at the
considerable variation in how self-regulation constructs have been labeled and defined
during the two decades that have seen them come to dominate the empirical landscape
in psychology. The meta-analysis attempts to capture and consolidate this variation, but
it can only do so if self-regulation constructs are included regardless of how they are
labeled. Indeed, research on self-regulation is rife with interchangeable and idiosyncratic
labeling of its underlying skills, defining processes, and perhaps especially their
overarching construct.
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A prime example is the ambiguous distinction between self-regulation and selfcontrol. These terms are sometimes used interchangeably (e.g., Baumeister & Vohs,
1998), despite a narrower definition of self-control frequently appearing in the literature
(e.g., Carver & Scheier, 2011; Hofmann et al., 2012). Defined as the ability to override
impulses or otherwise inhibit responses that are inconsistent with personal goals, selfcontrol has been newly named "self-discipline" by some researchers (e.g., Duckworth &
Seligman, 2006). Although sometimes called self-control, delay of gratification is more
often conceptualized as requiring this capacity to resist an immediate temptation in
favor of a later and often larger goal or reward (Hoyle & Gallagher, in press; Mischel,
Shoda, & Rodriguez, 1989). Doing so is critical for successful self-regulation, when an
impulsive or prepotent response to immediate rewards could derail goal-directed
activity. Similarly, self-control plays an essential role in both staying and changing
course during goal pursuit (Hoyle & Gallagher, in press). Both self-control and selfregulation have also been called "noncognitive factors", a term originating in economics
that illustrates the interdisciplinary nature of this diverse literature (Heckman, 2006;
Hoyle & Davisson, 2010).
Moreover, constructs that considerably overlap with our conceptual definitions
and framework should be included in a comprehensive review of self-regulation
research. Within the neuroscience literature, cognitive control has emerged as an
occasional synonym for self-regulation despite different lingo and levels of analysis
infusing their respective definitions. As the ability to flexibly adapt one's dispositional
level of control based on situational demands (Block, 2002), ego-resiliency also bears
striking conceptual resemblance to self-regulation despite its focus on demands rather
than goals. As a result of their conceptual similarity with self-regulation, cognitive
control and ego-resiliency also appear in our meta-analysis. A complete list of the
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constructs included in our meta-analysis along with their common labels and definitions
is provided in Table 1. The relation between these constructs and academic achievement
is discussed next.

Table 1 Self-Regulation Constructs Included in the Meta-Analysis
Construct

Working Conceptualization

Self-Regulation

monitoring and modulating one's
own cognition, behavior, and
emotion in order to achieve a goal
or meet the demands of a situation

Self-Control

overriding impulses or otherwise
inhibiting responses that are
inconsistent with personal goals

- attentional control

selective shifting or focusing
of attention

- activation control

initiating a response

- inhibition control

overriding a response

- delay of gratification

resisting an immediate temptation
in favor of a later and often larger
goal or reward
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Construct

Working Conceptualization

Processes of Self-Regulation:

- goal selecting

choosing among sometimes
competing goals, which ultimately
determines the target end state
pursued

- goal setting

activating a cognitive representation
of a target end state that serves as
the performance standard during
goal pursuit

- goal operating

strategically working toward a
target end state and taking steps
to reduce discrepancies with the
performance or progress standard it
establishes

- self-monitoring

deliberately attending to internal
states and external responses during
goal pursuit, which provides
feedback about progress toward a
goal that can be compared to the
performance standard the goal
establishes

- self-evaluating

comparing progress or performance
toward a goal to the standard it
establishes;
enacting strategies to reduce a
negative discrepancy when one is
detected through self-monitoring
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Construct

Working Conceptualization

Approaches to Self-Regulation:

Executive Functions

a set of higher-order cognitive
mechanisms that control and
coordinate information in the
service of future goals;
a supervisory system that
marshals more basic cognitive
skills to enable planning, problem
solving, and ultimately selfregulation

- inhibiting

deliberately overriding a
dominant, automatic, or
proponent response

- shifting

flexibly switching between tasks
or mental sets

- updating

monitoring incoming information
for its relevance to a given task
and modifying previous
information maintained in
working memory

Effortful Control

the ability to override a dominant
response in favor of a
subdominant response;
"efficiency of executive attention"
to override a dominant response,
activate a subdominant response,
plan, and detect errors
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Construct

Working Conceptualization

Domains of Self-Regulation:

Behavior Regulation

the self-regulation of behavior;
"the process of initiating, avoiding,
inhibiting, maintaining, or
modulating the occurrence, form,
intensity, or duration of [behavior] in
the service of social demands or the
pursuit of personal goals"
(inspired by Eisenberg & Spinrad, 2004)

Emotion Regulation

the self-regulation of emotion;
"the process of initiating, avoiding,
inhibiting, maintaining, or
modulating the occurrence, form,
intensity, or duration of internal
feeling states, emotion-related
physiological, [or] attentional
processes [...] in the service of
accomplishing affect-related
biological or social adaptation or
achieving individual goals"
(adapted from Eisenberg & Spinrad, 2004)

Closely Related Constructs:

cognitive control

the coordination of cognitive
processes in order to flexibly adapt
one's internal or external activity
during goal pursuit

ego resiliency

the ability to flexibly adapt one's
dispositional level of control based on
situational demands

Note. This table does not provide an exhaustive list of construct definitions and labels
that would qualify for inclusion in the meta-analysis, but rather the "working
conceptualization" and most common label for each construct that guided how the metaanalysis was framed. Instead, Appendices C and D that provide a complete list of the
construct definitions and labels that aligned well enough with these working
conceptualizations to qualify for inclusion in the meta-analysis.
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1.3 Self-Regulation and Academic Achievement
The groundswell of attention that self-regulation has received from education
policymakers and practitioners reflects growing empirical support for its important role
in promoting academic readiness and success (e.g., Blair, 2002). From playtime in
kindergarten to study time in high school, students are confronted with academic and
social demands that adept self-regulation enables them to navigate. Doing so paves both
direct and indirect pathways to achievement, depending on the self-regulatory skills at
play.

1.3.1 Indirect Pathway to Achievement
An indirect pathway to achievement is proposed for the processes and domains
of self-regulation, although it has only recently been explained in a single conceptual
model. Eisenberg et al. (2010) argue that emotion regulation and its temperamental
substrate, effortful control, influence achievement indirectly through their role in
students' relationships and social competence. Specifically, students endowed with high
effortful control are better able to manage their affect and activity during social
interactions (Eisenberg et al., 2010). Being able to manage behavioral manifestations of
internal responses, whether emotional or impulsive, enables students to meet
expectations for appropriate classroom conduct. Doing so promotes adaptive
relationships with both teachers and peers (e.g., Rudasill & Rimm-Kaufman, 2009),
which shape students' enjoyment and engagement in school (Eisenberg et al., 2010).
Students' engagement comes in many forms, from deeper processing of learning
material to greater participation in classroom activities. One form of adaptive
engagement is motivational, when students develop an interest in the learning material
and a desire to master it (Lee & Shute, 2010). Both components of academic motivation
are shaped by students' classroom experiences and their relationships with teachers
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(Ames, 1992). As a result, motivational engagement is another link in the indirect
relationship between certain self-regulatory capacities and achievement. However,
students' behavioral and cognitive engagement are more proximate predictors that also
partially mediate the influence of academic motivation on achievement. Behavioral
engagement includes participating in classroom activities and seeking additional
instruction (e.g., tutoring). Cognitive engagement includes strategies that facilitate deep
processing of learning material, such as making connection among concepts or
generating outlines (Lee & Shute, 2010). These forms of engagement also fall under the
broad rubric of self-regulated learning, which has a direct relation with achievement
while also mediating the influence of many other contextual and psychological factors
(Dent et al., in press). Appendix A reproduces Eisenberg et al.'s (2010) heuristic model of
the indirect pathway between self-regulation and achievement, while Figure 2 elaborates
on this model.

Figure 2 Indirect Pathway to Achievement
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1.3.2 Direct Pathway to Achievement
Like self-regulated learning, executive functions directly influence achievement
by enabling students to develop and demonstrate critical academic skills (see Figure 5).
Research supports this pathway, showing that executive functions influence classroom
behavior but not achievement though it. Even when engagement had an opportunity to
mediate the influence of executive functions, it only did so for effortful control as would
be expected from Eisenberg et al.'s model (Brock et al., 2009).
This finding supports the divergent pathways for the two developmental
approaches to self-regulation. However, conceptual overlap between them complicates
this picture. In particular, executive functions and effortful control share attentional and
inhibitory mechanisms. Moreover, executive functions subserve the metacognitive
processes that propel goal pursuit (Hofmann et al., 2012). Therefore, executive functions
may be best understood as exerting both a direct and indirect influence on achievement
(see Figure 3).

Figure 3 Direct Pathway to Achievement
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1.4 Theoretical and Methodological Moderators
Although a diverse body of research has demonstrated that high achievement is
both directly and indirectly associated with adept self-regulation, inconsistent findings
signal that this relation is likely stronger for some students and subjects than others.
Therefore, integrating previous findings through meta-analysis can clarify how these
factors influence the relation between self-regulation and achievement. Are the defining
processes or underlying skills of self-regulation more important for academic
performance? Is their relation with achievement stronger for younger or older students?
What types of self-regulation and achievement measures reveal the strongest relation
between them? Through moderator analyses exploring these questions and more, metaanalysis has the potential to corroborate or challenge theoretical claims and inform
educational practice. The theoretical and methodological moderators tested in this metaanalysis are discussed next, with hypotheses summarized in Table 2.

1.4.1 Theoretical Moderators
1.4.1.1 Specific self-regulation construct
Processes of self-regulation. Several studies have modeled the metacognitive
processes that propel self-regulation, yet these processes are often combined into a
single measure when their influence on achievement has been explored. As a result, the
relative importance of goal selecting, goal setting, self-monitoring, and self-evaluating
has received relatively less attention in the empirical literature. While some studies have
explored the relation between achievement and a few of these processes, no primary
research has included a separate measure of each. Therefore, integrating this research
through meta-analysis can determine whether certain metacognitive processes have a
particularly strong association with academic performance. If so, these processes may be
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driving the well-documented role of self-regulation in academic readiness and success, a
possibility that has gone largely unexplored.
Because separate metacognitive processes have received less attention than the
broader construct of self-regulation, few attempts have been made to explain their
unique influence on academic performance. However, the two processes that initiate
self-regulation-- goal selecting and setting-- are expected to have a relatively weak
influence for three main reasons. First, the act of selecting and setting a goal does not
ensure effective pursuit of it. Doing so is instead determined by self-monitoring and selfevaluating, which should thus demonstrate a stronger association with achievement.
Second, the valence and properties of goals should have a stronger association with
academic performance than simply selecting or setting them (Schunk & Swartz, 1993).
For example, studies have consistently shown that specific, proximal goals promote selfmonitoring and task performance better than either general or distal goals (Locke et al.,
1981; Locke & Latham, 1990). If goal selecting and setting measures are not sensitive to
the properties that differentially influence task performance, then they should
demonstrate a relatively weaker relation with academic achievement than other
metacognitive processes. Third, whether the content of a goal aligns with the academic
and social demands of school should exert a stronger influence on achievement than the
act of selecting or setting it. For example, a student who adopts a goal to be disruptive in
class would subsequently engage in behavior that aligns poorly with teacher
expectations for appropriate conduct. As this extreme example illustrates, students who
adopt maladaptive goals still select and set them. Taken together, these three reasons
would reduce the variation in goal selecting and setting that is tied to variation in
academic performance. As a result, correlations for the two processes that initiate selfregulation are expected to be relatively weak.
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However, the two processes that enact self-regulation-- metacognitive monitoring
and evaluating-- should have a stronger influence on achievement. As its definition
implies, self-monitoring alerts students to a discrepancy between their task goal and
progress toward it. Therefore, frequent self-monitoring enables students to identify
when their pursuit of a goal must be improved, adapted, or even discarded in favor of
more effective strategies. Yet this awareness of a discrepancy is not enough. Selfmonitoring must first trigger self-evaluating, during which students decide how to
modify their pursuit of a goal. Drawing from a toolbox of strategies proven effective in
the past, skilled self-evaluation improves students' likelihood of reaching their goals.
This metacognitive process should thus have a relatively strong association with
achievement, assuming students' goals are adaptive for academic success. Although
measures of self-monitoring and self-evaluating do not capture this goal content, these
two metacognitive processes are at the heart of effective self-regulation. Self-monitoring
and self-evaluating are thus intertwined, both during the course of self-regulation and in
students' subjective experience of it (Pintrich, 2000). As a result, their association with
achievement will likely not significantly differ yet still exceed goal selecting and setting.
Combining metacognitive processes into a single measure of self-regulation
should produce a significantly stronger association with achievement than any single
process for three main reasons. First, composite measures reflect the full array of selfregulatory skills. Even if goal selecting or setting do not alone predict variation in
academic performance, whether students effectively self-regulate from start to finish
should. Composite measures of self-regulation thus create a profile of students who
skillfully manage every aspect of goal pursuit. This complete self-regulation should
predict academic performance better than any single process or skill, unless it is
primarily responsible for their correlation. Second, self-regulation is often
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operationalized as an aptitude when its defining processes are combined into a
composite measure (Winne & Perry, 2000). Viewed this way, self-regulation may reflect
more stable individual differences (e.g., contentiousness) that are also systematically
related to students' academic performance when it is aggregated over time. Third,
composite measures often capture self-regulation across multiple domains. As a result,
these measures indicate whether students effectively self-regulate some combination of
their cognition, behavior, emotion and motivation. Doing so should predict academic
performance better than any domain specific measure, which we turn to next.
Domains of self-regulation. The self-regulation of specific domains has produced
separate lines of empirical and theoretical inquiry that rarely come together in a single
study. As a result, the relative importance of effectively managing one's own cognition,
behavior, emotion, motivation, and learning has also gone largely unexplored.
Answering this question through meta-analysis can determine whether any of these
domains has a particularly strong association with achievement. Doing so will equip
education practitioners and policymakers with empirically supported recommendations
for targeting specific domains of self-regulation to promote academic readiness and
success.
The self-regulation of behavior is expected to have a relatively strong influence on
achievement given the common way of measuring this relation and the mediators
responsible for it. In particular, students who are able to effectively manage their own
behavior can better conform to teachers' expectations of appropriate classroom conduct.
By remaining in their seats, raising their hands, and refraining from other disruptions,
students can develop adaptive relationships with teachers and peers. These relationships
protect disadvantaged students from academic failure and promote academic success
through increased engagement (Eisenberg et al., 2010). Moreover, teachers often provide
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both the measure of behavior regulation and achievement in the form of course grades
or ratings of academic competence. With teachers' perceptions of classroom conduct
factoring into both measures (Brookhart, 1994; Crooks, 1998), this confound likely
inflates the observed relation between students' self-regulation of behavior and their
academic performance.
A shared source of method variance likely also applies to the self-regulation of
emotion, with additional measurement challenges contributing to this domain. In
particular, emotion regulation is often captured through parent- or teacher-report of its
behavioral manifestations. As a result, students' self-regulation of emotion and behavior
may have a similar association with achievement because they are sometimes
indistinguishable in common measures of the former. A shared pathway to achievement
could also produce a similarly strong association for these two domains (see Figure 2),
although behavior regulation is a more proximate influence. That is, students' ability to
regulate their emotions is often reflected in or expressed through behavioral responses
to the affectively salient stimuli. However, students may be able to regulate their
behavioral responses to emotions but not to other internal or external stimuli. This
possibility highlights the broader relevance of behavior regulation within classrooms. As
such, it may have a stronger relation with achievement that the self-regulation of
emotion.
Approaches to self-regulation. While effortful control indirectly influences
achievement, as proposed by Eisenberg et al. (2010) and others (e.g., Neuenschwander et
al., 2013), a direct effect is often found for executive functions (e.g., Brock et al., 2009).
Prior research favoring this supervisory system and its specific pathway to achievement
suggest that executive functions have a stronger relation than effortful control (e.g.,
Brock et al., 2009). However, incorporating both neurocognitive and temperament
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approaches into our meta-analysis permits this comparison based on the entire body of
research. The relative influence of shifting, inhibiting, and updating has been explored
more often in the empirical literature, but inconsistent findings can also be reconciled
through meta-analysis (Latzman et al., 2010).
Among the three executive functions popularized by Miyake and colleagues
(2000), shifting is expected to have the weakest association with achievement. Although
shifting enables students to switch between tasks or mental sets, this process plays a
narrower role in demonstrating and especially acquiring academic skills. Prior research
supports this claim, showing that updating and inhibiting influence achievement more
consistently (Best, Miller, & Naglieri, 2011; Clark et al., 2010). However, the relative
influence of these two executive functions is less straightforward.
A stronger association with achievement is expected to emerge for inhibiting than
for shifting. As the ability to deliberately override a dominant or impulsive response,
this executive function should contribute directly to students' academic performance but
also indirectly through the their self-regulation of behavior (Brock et al., 2009). Both
within the classroom and beyond it, inhibiting prevents responses that could derail goaldirected activity or undermine achievement-related behaviors (e.g., task persistence). As
a result, this executive function should have a relatively strong association with
academic performance.
However, comparisons of updating and inhibiting within the same studies often
favor the former (e.g., Lan et al., 2011; Monette, et al., 2011). Updating enables students to
flexibly maintain and manipulate information in working memory, discarding old
content when new input becomes more relevant to the task at hand. Updating working
memory thus has sweeping implications for developing and demonstrating academic
skills, both of which contribute to its direct influence on achievement even after
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demographic characteristics are controlled. This executive function may be especially
important for successful completion of complex academic tasks, when students must
hold multiple rules in mind while sifting through and integrating more task-related
information (Lan et al., 2011). In addition, updating is the lone executive function
significantly related to intelligence (Friedman et al., 2006), which likely inflates its
correlation with achievement. For these reasons, we expect a stronger association
between achievement and updating than shifting or inhibiting.
Although shifting, inhibiting, and updating are expected to differentially
influence achievement through their unique roles in developing and demonstrating
academic skills, complex tasks often require the coordination of multiple executive
functions. Therefore, composite measures that reflect their combined and coordinated
use are expected to have a relatively strong association with achievement (Best, Miller, &
Naglieri, 2011). This association may not be significantly stronger than updating,
however, because the reliability of composite measures is often lower (Hughes, 2011).
Self-control. Few noncognitive factors have received more attention in the
scholarly literature and popular press than self-control. From early research on delay of
gratification to recent recasting as self-discipline, the ability to inhibit responses that
threaten goal pursuit predicts academic performance beyond and often better than
intelligence (e.g., Duckworth & Seligman, 2006, 2012). Self-control is thus expected to
have the strongest association with achievement, though it may vary based on the
specific construct.
Initiating a response through activation control is expected to have a weaker
association with achievement than inhibiting a response, which represents the
traditional conceptualization of self-control (Carver & Scheier, 2011). However,
attentional control may have a particularly strong influence on students' academic
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performance. Many researchers have argued for the broad application of this selfregulatory mechanism (e.g., Engle et al., 1999), which facilitates both maintenance and
monitoring of goals along with searching long-term memory and sustaining working
memory (Miyake et al., 2000). Attentional control also enables students to divert their
mind from immediate temptations, which is a key strategy in successfully delaying
gratification (Mischel, Shoda, & Rodriguez, 1989). Taken together, these features of
controlled attention influence achievement both directly and indirectly. However, its
correlation may be attenuated in this meta-analysis. Clinical populations, and thus
students diagnosed with attention deficit-hyperactivity disorder (ADHD), were
excluded from the meta-analysis. Doing so should reduce the observed variation in
attentional control, resulting in a weaker correlation with achievement than would likely
appear if samples of students with ADHD were retained.
1.4.1.2 Students' grade level
Few studies have explored the influence of self-regulation on achievement with a
wide developmental lens, either sampling students at different academic stages or
following them longitudinally (Best, Miller, & Naglieri, 2011; Jurardo & Rosselli, 2007).
As a result, relatively little is known about the developmental trajectory of their
relationship beyond the formative years of elementary school, where much of the
research on self-regulation and achievement has focused. How this trajectory is shaped
by changes within the student, the academic surroundings, and the nature of assessment
can be explored through meta-analysis. Moreover, integrating previous findings
provides a foundation for subsequent longitudinal research that leaders in the field have
called for (e.g., Schunk, 2008).
The first five years of life are characterized by rapid development of executive
functions and the neurocognitive mechanisms underlying them (Garon, Bryson, &
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Smith, 2008). With new measures able to more validly capture these elusive constructs in
young children, the preponderance of research on executive functions has focused on
the formative preschool years. Due to this empirical popularity, coupled with the
diversity of measures and dimensions of executive functions, the research on its
development surrounding the transition to formal schooling is difficult to summarize
(Hughes, 2011). However, Garon et al.'s (2008) review of executive functions provides a
valuable springboard for doing so.
Garon et al. (2008) argue that the maturation of controlled or executive attention
lays the foundation for the emergence of executive functions during preschool. The
ability to focus on certain stimuli and ignore others is a prerequisite for goal-directed
behavior. This selective attention develops incrementally during preschool, as the
anterior attention subsystem increasingly exerts control over the orienting subsystem
(Garon et al., 2008; Rothbart & Posner, 2001). Developing rapidly over the first year of
life, the orienting subsystem allows children to focus or shift attention toward external
stimuli. Improvements in executive attention mirror development of the anterior
subsystem over the six subsequent years, which enhances processing of visual stimuli
through control over the orienting subsystem (Ruff & Rothbart, 1996). Doing so enables
both controlled attention focusing and shifting, which show different and even
antagonistic developmental trajectories. That is, the ability to focus attention sometimes
undermines shifting between stimuli. The negative correlation between these two
attentional capacities indicates that they may not be integrated in preschool (Jones,
2003), but nonetheless play an important role in the emergence of executive functions
during this pivotal developmental period (Garon et al., 2008).
Like controlled focusing and shifting, Garon et al. (2008) argue that executive
functions do not develop in parallel. Instead, these metacognitive skills build upon each
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other and the executive attention system unifying them. This development also reflects
maturation of the frontal lobe (Anderson, 2002), where both separate executive functions
and their integration has been localized. The ability to update information in working
memory develops later than simply retaining it there, although the lack of longitudinal
data on this executive function compromises inferences about its trajectory during early
childhood. Although not unique to inhibiting, the multitude of measures capturing this
construct has presented challenges in charting its developmental trajectory (Garon et al.,
2008). However, marked improvement in simple response inhibition has been found
before the transition to kindergarten and in more complex response inhibition after it
(Garon et al., 2008; Hughes, 2011).
In contrast, shifting has been shown to develop more slowly across early
childhood (Hughes, 2011). This lagged developmental trajectory is likely due, in part, to
the dependence of shifting on other executive functions. That is, successfully shifting
between mental sets requires children to manipulate information in working memory
and inhibit the operations that were replaced with new ones. As a result, shifting builds
upon other executive functions and thus demonstrates later development (Garon et al.,
2008). Complex executive functions, such as planning, also show protracted
development across childhood. A recent meta-analysis revealed that the most rapid
development for planning occurs between ages five and eight, but increasing
sophistication continues through adolescence (Jurardo & Rosselli, 2007; Romine &
Reynold, 2005).
The developmental trajectory of single and complex executive functions reflects
the maturation of children's frontal cortex and its neural substrates, which are
susceptible to environmental influences (e.g., Noble, Norman, & Farrah, 2005; Hughes,
2011). As a result, early caregiver interactions and home experiences can profoundly
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influence children's executive functioning (Hughes, 2011). Like this supervisory system,
development of the broader self-regulation construct is influenced by early interactions
with primary caregivers (Blair, Calkins, & Kopp, 2001). Unlike executive functions,
however, researchers focused on the development of self-regulation more broadly
emphasize these environmental influences more than underlying neurocognitive
changes (Hughes, 2011). In particular, early regulation of emotions and behavior is
accomplished by others but gradually gets transferred to the child through scaffolded
experiences of agency (Carlson, 2003; McClelland & Cameron, 2011). This transfer from
other- to self-regulation is considered the main milestone of its early development
(Bergin, 2011). A focus on environmental influences holds especially true for selfregulated learning, with research and theory on its development providing insight about
the confluence of factors that promote self-regulation more broadly.
From a social-cognitive perspective, for example, students acquire self-regulatory
skills through observational learning. Schunk and Zimmerman (1997) argue that the
ability to use and ultimately self-regulate strategies develops in four phases. Students
first observe how a social model uses a strategy and then attempt to do so themselves
through imitation. Students then internalize the strategy with a mental representation
based on the model's performance. This level of control leads to self-regulation, at which
point students can independently adapt their knowledge and use of the strategy
(Schunk 2001; Schunk & Zimmerman, 1997). Underlying this social-cognitive account is
a common assumption of other theoretical perspectives as well, namely that selfregulation develops through interaction with the social environment (e.g., Boekaerts &
Cascallar, 2006; Kopp, 1982; McCombs, 1989). In the case of self-regulated learning, the
social environment is often the classroom. Therefore, classrooms that provide diverse
opportunities for students to observe and use self-regulatory skills should facilitate their
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development (Garcia & Pintrich, 1994; Paris & Paris, 2001). The broader literature
focuses primarily on the influence of caregiver interactions (e.g., McClelland &
Cameron, 2011; Carlson, 2003), so this perspective on the role of interactions at school
could enhance accounts of self-regulation development.
Because early childhood is the primary focus of both developmental approaches
to self-regulation, most studies are expected to explore their relation with achievement
surrounding the transition to kindergarten. Self-regulation is expected to have the
strongest association with achievement among young children, especially after this
pivotal transition. Children's readiness for school and the new demands it places on
them require the regulation of dispositional reactivity, which effortful control
accomplishes in Rothbart's model of temperament (Blair, 2002; Eisenberg et al., 2010).
Students endowed with high effortful control can conform to teachers' expectations for
classroom conduct, showing better restraint during emotionally-laden interactions
(Eisenberg et al., 2010). Executive functions and the behavior regulation they subserve
(Brock et al., 2009) also influence classroom interactions during early elementary school,
enabling students to abide by rules and avoid disruptions. Elementary school teachers
report that self-regulating activity and affect in this way is more important than basic
academic skills, such as number and letter recognition (Blair, 2002). Executive functions
promote the acquisition of these skills, while undergoing critical development and
coordination during elementary school (Best, Miller, & Naglieri, 2011; Jurardo &
Rosselli, 2007). Individual differences in this supervisory system thus both directly and
indirectly influence achievement during the first years of formal schooling, likely
resulting in a particularly strong association for executive functions in early elementary
school.
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In addition to developmental milestones in self-regulatory capacities and the
premium placed on them by teachers, the nature of assessment in elementary school
should also strengthen the association between self-regulation and achievement. Course
grades do not solely reflect what students have learned. Instead, teachers often consider
students' effort, attitude, conduct, and participation when assigning grades. This is
especially true in elementary school, with teachers relying on informal evaluations and
observation of classroom interactions to determine students' grades (Brookhart, 1994;
Crooks, 1998; McMillian & Workman, 1998). How well students manage their behavior,
emotions, and impulsive responses would particularly influence these factors, and thus
a relatively strong association with achievement should emerge during elementary
school due to the nature of assessment as well.
The transition to middle school marks a dramatic change in the nature of
assessment and the school environment, both of which could alter the influence of selfregulation on achievement (Crooks, 1988; Eccles et al., 1993). However, far fewer studies
have explored their association during this critical academic stage (e.g., Duckworth &
Seligman, 2012). The subjective evaluations of classroom conduct and participation that
characterize elementary school give way to more objective measures of achievement in
middle school, including graded homework assignments, unit exams, and standardized
tests (Brookhart, 1994; Crooks, 1988). As a result, students' self-regulation of behavior
and emotion may exert a weaker influence on achievement because it directly
contributes to course grades less than in elementary school. However, these domains of
self-regulation may indirectly contribute to academic performance more during middle
school. In particular, failing to develop adaptive relationships with teachers and peers
during elementary school through effective self-regulation begins to spiral by middle
school (Clark et al., 2010). Poor behavior and emotion regulation can lead to conduct
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problems that, in turn, foster friendships with deviant peers (Eisenberg et al., 2010). This
process jeopardizes students' engagement and ultimately success in school. Therefore,
individual differences in these domains of self-regulation may still indirectly influence
achievement for students in middle school.
However, self-regulatory skills with a direct pathway to achievement (e.g.,
executive functions) likely influence it less during this critical academic stage. In
particular, coursework is often less complex and cognitively demanding during middle
school than before and after it (Eccles et al., 1993). Therefore, individual differences in
executive function may influence academic performance less in middle school than in
elementary or high school. For these reasons, self-regulation and achievement are
expected to have a weaker association in middle school.
This association is expected to become significantly stronger in high school for
two main reasons. First, self-regulation continues to develop during adolescence. The
development of forethought and future time perspective transform self-regulation
during adolescence (Barkley, 1997; Demetriou, 2000; Moilanen, 2007; Nurmi, 1991).
These unique features of adolescent development, combined with the increased
coordination of executive functions, enable students to engage in strategic pursuit of
long-term goals (Moilanen, 2007). Planning plays a prominent role in this pursuit of
distal goals, and it develops more rapidly over adolescence than childhood (Jurardo &
Rosselli, 2007). Children's orientation toward future outcomes and understanding of
time are also relatively constrained, further compromising their ability to engage in
long-term self-regulation (Moilanen, 2007). Even if children could do so, most ageappropriate measures focus on attainment of more proximate goals if they are present at
all (Garon et al., 2008).
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Metacognitive monitoring and evaluating also dramatically improve during
adolescence (Ryan & Pintrich, 1997) alongside slower changes in executive functions
(Best, Miller, & Naglieri, 2011). For these developmental reasons, students are better able
to consciously coordinate their goal-directed activity and marshal the cognitive skills
that directly influence achievement (e.g., updating working memory) during high
school.
Second, the self-regulation constructs that exert a direct influence on
achievement may be more important during high school due to the nature of
assessment. The proportion of course grades that includes purer measures of learning,
rather than classroom conduct or participation, increases across elementary and
secondary school (Brookhart, 1994). Therefore, factors that influence learning likely
contribute more to course grades during high school. Academic tasks also become more
complex than they had been in middle school, when lower-level cognitive skills were
often emphasized (Eccles et al., 1993). Performance on complex tasks has been shown to
improve with adept updating, shifting, and attentional control, among other selfregulatory skills (Lan et al., 2011; Monette et al., 2011). Taken together, both the nature of
assessment and continued development of certain self-regulatory capacities should
produce a relatively strong association with achievement during high school. Whether it
exceeds the association for elementary school may signal the relative importance of selfregulation for developing or demonstrating academic skills and how well achievement
measures align with each.
1.4.1.3 Academic subject
Inconsistent findings and empirical gaps complicate the literature on selfregulation, including the developmental trajectory of its relation with achievement.
However, a clearer picture emerges for the relation between specific self-regulation
46

constructs and academic subjects. Especially during early childhood (Monette et al.,
2011), executive functions often exert a stronger influence on math than literacy skills
(Bull & Scerif, 2001) and are thus expected to do so in this meta-analysis. In contrast,
effortful control significantly influences language arts achievement in several studies
(e.g., Deater-Deckard, et al., 2009; Liew et al., 2008), especially before reading and
writing become less cognitively demanding (Blair & Razza, 2007). However, the relative
magnitude of these correlations can be compared through meta-analysis.
Executive functions are often found to promote emerging math skills (e.g., Clark
et al., 2010) and continued success in the subject (Monette et al., 2011). Both are
influenced by students' ability to shift between mental operations (e.g., Agostino et al.,
2010;) and inhibit responses (e.g., Rasmussen & Bisanz, 2005;), but especially their ability
to maintain and manipulate information in working memory (e.g., Lan et al., 2011). As
such, updating is expected to have a particularly strong association with math
performance in the meta-analysis.
Robust findings for executive functions and math performance are likely a
function of both contextual and cognitive factors. Contextually, less instructional time is
devoted to developing math than literacy skills during elementary school. As a result,
students who are better at shifting, inhibiting, and updating may be able to translate
relatively limited learning opportunities into larger gains (Brock et al., 2009).
Cognitively, the relation between executive functions and math performance at least
partially reflects common involvement of the prefrontal cortex (Willoughby et al., 2011).
Compared to students' math and literacy skills, far fewer studies have explored
the influence of self-regulation on their performance in science and social studies.
However, meta-analysis permits a comparison across all four academic subjects even
though they have only appeared in the same study once (Latzman et al., 2010). If a
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stronger correlation emerges for science or social studies than for math, this finding
could have important theoretical implications about the role of prefrontal activity in
these subjects. Indeed, there is good reason to expect a fairly strong correlation between
self-regulation and science achievement. Even more so than math, tasks in science are
characterized by multiple steps and less structured progress through them (Lodewyk,
Winne, & Jamieson-Noel, 2009). This complexity likely requires adept updating and
shifting to perform science tasks well. Individual differences in these two executive
functions would thus produce variation in task performance, resulting in a relatively
strong correlation with science achievement. A stronger correlation is still expected for
math, given the demonstrated role of executive functions in both developing basic skills
and completing complex problems.

1.4.2 Methodological Moderators
1.4.2.1 Type of self-regulation measure
As a multidimensional construct comprised of several processes and skills, selfregulation has been a challenge to measure. The best way to do so has become a frequent
topic of discussion in the scholarly literature, with several recent journal articles devoted
to critiquing the merits of different measures (e.g., Hughes, 2011; McClelland &
Cameron, 2012). However, few studies have explored the relation between achievement
and multiple measures of self-regulation. Doing so through meta-analysis can identify
whether some measures of self-regulation reveal a particularly strong association with
achievement and explore possible reasons for this pattern. Figure 4 superimposes the
common ways of measuring self-regulatory capacities on their indirect pathway to
achievement, also distinguishing along "hot" and "cool" dimensions.
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Figure 4 Common Ways of Measuring Self-Regulatory Capacities
Note. Constructs in blue are most often measured with direct assessments, while
constructs in red are most often measured through indirect informants (e.g.,
parent report). Constructs in purple are traditionally measured both ways. These
methodological distinctions also highlight theoretical divides, with constructs in
blue tapping "cool" dimension of self-regulation and construct in red tapping
"hot" dimensions. Those in purple play a prominent role under conditions that
are either affectively salient or neutral.
Direct assessment. From tracking students' neural responses to their
performance on computerized tasks, the neurocognitive approach to self-regulation has
spearheaded direct assessments of this dynamic process and the metacognitive skills
underlying it. As a result, these measures often tap executive functions or the aspects of
self-regulation they subserve (e.g., Ponitz et al., 2009; von Suchodoletz et al., 2013).
Effects sizes for direct assessments may thus mirror effects sizes for executive functions,
which requires a qualified interpretation of both. A relatively strong association is thus
expected between achievement and direct assessments, although their questionable
ecological validity (Hughes, 2011) may attenuate it.
Primarily explored within clinical populations (e.g., Levine et al., 2000),
performance on direct assessments often does not align with behaviors beyond the
laboratory or with other types of measures (Hughes, 2011). Therefore, a relatively strong
correlation between achievement and direct assessments would support their ecological
validity in an academic context. Another shortcoming of direct assessments is the
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restrictions they place on personal agency and goal-directedness. In effect, the researcher
or task itself provides the goal and its temporal scale is often more limited than in other
types of measures. The goal of these tasks is thus imposed on the person and proximate,
if present at all (Garon et al., 2008). For this reason also, direct assessments may not
mirror the "real world" role of executive functions. Taken together, the distinctive
features of direct assessments lead us to expect a correlation with achievement that
exceeds some but perhaps not all indirect measures, depending on the self-regulation
constructs most often coupled with each of them.
Teacher report. Teachers' reporting of their students' self-regulation is also
expected to have a relatively strong association with achievement. Students' selfregulation and course grades converge on some of the same factors, including classroom
conduct and participation. This shared source of variation likely inflates the observed
relation between achievement and self-regulation when both are assessed by teachers.
Moreover, teachers observe and evaluate students' self-regulation within the context that
ties it to achievement. As a result, teachers are uniquely positioned to report these
behaviors even if inferences must be made about the self-regulatory skills underlying
them.
Parent report. Parents' reporting of their children's self-regulation is expected to
reveal a weaker association with achievement than teacher reports and direct
assessments for two main reasons. First, the indirect pathway between self-regulation
and achievement often plays out beyond the watchful eyes of parents. Although parents
may be more familiar with their children's self-regulatory strengths and weaknesses,
they do not witness them at school. How self-regulation manifests in this context is
instead reported by teachers, whose perspective infuses measures of self-regulation and
academic competence in the form of course grades.
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Second, the specific self-regulation constructs typically measured by parent
report will likely contribute to its weaker association with achievement than teacher
report. In particular, effortful control is often measured by parent report (e.g., Rudasill,
2011), but this temperamental substrate of self-regulation may have a weaker association
with achievement than the constructs often measured by teacher report (e.g., selfcontrol, self-regulation of emotion). Yet if effortful control is often measured by parent
report before students' enter school, when it has a particularly strong association with
achievement in the form of academic readiness (Eisenberg et al., 2010), then the
correlation for parent-report may exceed teacher report. As this interaction indicates,
other factors may contribute to the pattern of findings in a moderator analysis.
Therefore, results will be closely scrutinized for possible confounds and interpreted in
light of them.
Self report. Students' reporting of their own self-regulation is expected to reveal
the weakest relation with achievement for two main reasons. First, self-report measures
require students to reconstruct their self-regulation from long-term memory. Doing so is
susceptible to memory failure and distortions, both of which reduce the accuracy of their
recollections (Nisbett & Wilson, 1977; Veenman, 2007, 2011). These inaccuracies change
the variation in students' reported self-regulation, which weakens its connection to
variation in academic performance (Veenman, 2007, 2011).
Second, social desirability bias and limited introspective access to higher-order
processes (Nisbett & Wilson, 1977; Veenman, 2007) compromise the validity of selfreport measures. These sources of measurement error also reduce the variation in selfregulation that would otherwise be tied to variation in achievement. For these two
reasons, the observed correlation between achievement and students' reporting of selfregulation is expected to underestimate the real association between them.
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1.4.2.2 Type of achievement measure
Effective self-regulation has been found to protect disadvantaged students from
academic failure and predict academic success better than intelligence (Duckworth &
Seligman, 2005; Raver, 2012; Ursache, Blair, & Raver, 2012). But academic success can be
measured in many ways, and they likely do not have the same association with selfregulation. However, only one study to date (Duckworth & Seligman, 2012) has
explored this possibility. Therefore, doing so through meta-analysis can uncover
differential effects of self-regulation on standardized tests and course grades. Equipped
with these findings, education policymakers and practitioners could tailor assessments
to capture the full range of noncognitive factors contributing to success both within
school and beyond it.
No Child Left Behind rang in a new era of school accountability and with it a
debate about the relative merits of different achievement measures. At the center of this
debate is standardized testing, often thought of as the purest measure of student
learning because the more subjective factors of course grades are absent from it (Wiliam,
2010). If achievement tests are indeed the "gold standard", then self-regulatory skills that
have a direct influence on the acquisition of content knowledge should have a relatively
strong association with achievement when measured this way (Neuenschwander et al.,
2012). Therefore, standardized tests are expected to have a particularly strong
correlation with executive functions.
However, course grades represent a range of factors beyond student learning
(Brookhart, 1994). These factors better reflect how students manage their behavior and
emotions both within the classroom and outside of it. Within the classroom, for example,
effective self-regulation enables students to align their behavior with teachers'
expectations for it. Doing so instigates the indirect pathway to achievement, which
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should thus be especially pronounced for course grades. Outside of the classroom, for
example, effective self-control enables students to complete their homework and avoid
distractions or temptations that could derail it (Duckworth & Seligman, 2012). Given
these two reasons, course grades are expected to have a stronger association with selfcontrol, the defining processes of self-regulation, and the domains they act upon.
Table 2 Summary of Hypotheses
Theoretical
Moderators

Hypotheses
Composite measures of self-regulation are expected to have
among the strongest correlations with achievement,
although metacognitive processes will likely have much
weaker correlations when measured separately:
- Goal selecting and setting are expected to have
significantly weaker correlations than self-monitoring
or self-evaluating, which are not expected to
significantly differ from each other.

Specific
Self-Regulation
Construct

Self-control is also expected to have among the strongest
correlations with achievement, although it will likely differ
based on the specific construct:
- Attentional and inhibitory control are expected to have
relatively strong correlations with achievement, though
the former may be attenuated by a restricted range due
to the exclusion of samples with ADHD.
- Activation control is expected to have a weaker
correlation with achievement than either inhibitory or
attentional control.
The self-regulation of behavior and emotion are expected to
have relatively strong correlations with achievement that
do not exceed composite measures of self-regulation or
inhibitory self-control nor significantly differ from each
other.
Composite measures of executive functions are expected to
have a relatively strong correlation with achievement,
especially when it is measured by standardized tests.
- Among the three executive functions, updating is
expected to have the strongest correlation with
achievement followed by inhibiting and shifting.
Effortful control is expected to have a significantly weaker
correlation with achievement than executive functions.
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Theoretical
Moderators
Students' Grade Level

Hypotheses
The strongest correlations are expected to emerge in
elementary and high school, with a significantly weaker
correlation expected in middle school.
Math achievement is expected to have the strongest
correlation with executive functions, and especially
updating.

Academic Subject

Science achievement is expected to have a relatively strong
correlation with executive functions, but one that does not
exceed math.
Language arts achievement is expected to have a stronger
association with effortful control than executive functions.
Self-regulation and self-control more broadly may follow
this trend, with the strongest correlations emerging for
math and science.

Methodological
Moderators

Hypotheses
Direct assessments and teacher-reports are expected to
reveal the strongest association with achievement, but
confounds with the specific self-regulation construct may
qualify an interpretation of these findings.

Self-Regulation
Measure

Parent-reports are expected to reveal a weaker association
with achievement, unless they most often capture effortful
control as students begin formal schooling. At this age, the
association between effortful control and achievement may
be confounded by their mutual correlates, most notably
students' early caregiver and home experiences.
Self-reports are expected to reveal the weakest association
with achievement.

Achievement Measure

Course grades are expected to have the strongest
correlation with self-control, the defining processes of selfregulation, and the domains they act upon given the
proposed indirect pathway to achievement.
Standardized tests are expected to have the strongest
correlation with executive functions, given their direct
influence on learning and this relatively pure measure of it.
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1.5 Why Meta-Analysis and Why Now?
What is the relationship between achievement and one of its key ingredients, selfregulation, across academic stages characterized by critical changes in both? The
significance of a single study on this, or any, research question often lies in the piece of a
puzzle it provides. Therefore, examining what is already known about a research
"puzzle" is essential for advancing theory and informing policy (Cooper, 2010). Metaanalysis accomplishes both of these goals by assessing what an entire body of literature
can tell us about research questions that, taken together, are simply impossible to
explore in a single study. Exploring these questions through meta-analysis enhances or
even transforms our understanding of a literature and uncovers research questions
awaiting answers.
However, integrating and reconciling previous findings through meta-analysis
requires confidence that researchers are referring to the same underlying constructs
when exploring relations among them. Variation in construct labels and definitions can
obscure patterns within an empirical literature, producing inconsistent findings and
policy recommendations based on conceptual confusion rather than clear evidence. As a
result, leaders within many areas of research (e.g., Schunk, 2008; Ziedner et al., 2000)
have called for finding common conceptual ground. To answer this clarion call, I have
developed a meta-analytic method of identifying and resolving inconsistencies in the
way constructs are labeled, defined, and measured within an empirical literature.
By applying the new meta-analytic method, researchers are able undertake three
related lines of inquiry that can clarify the relation between constructs both within and
beyond psychology. First, this new method allows researchers to identify variation in the
way constructs are labeled, defined, and measured. Second, it allows researchers to
explore possible reasons for this variation. Third, it allows researchers to reconcile
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inconsistent labels, definitions, and measures of a construct. In combination, these lines
of inquiry can bring needed clarity to an empirical literature.
Areas of research plagued by conceptual inconsistencies can be the most
promising because different ways of labeling, defining, and measuring a construct often
reflects spirited scholarly debate. Diverse theoretical perspectives, methodological
approaches, and disciplinary traditions are thus notable strengths, but conceptual
confusion that arises from them also undermines both theoretical and practical progress.
The new meta-analytic method developed in my dissertation provides a systematic way
of resolving this confusion, thereby clarifying the implications of research findings.
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2. Method
2.1 Strategy for Searching the Literature
The first strategy for retrieving studies that explore both self-regulatory
capacities and academic achievement was searching 10 electronic databases: PsycINFO,
ERIC, Education Full Text, Dissertation Abstracts, Web of Science, Citation Index
Expanded, Social Sciences Citation Index, Arts & Humanities Citation Index, Conference
Proceedings Citation Index- Science, and Conference Proceedings Citation Index- Social
Science & Humanities.1 To increase the likelihood of collecting all relevant research
reports appearing in these databases, two types of searches were conducted. In
November of 2012 and January of 2013, each electronic database was searched using an
extensive set of variable names. This search retrieved 4,430 documents across the
databases. In January of 2013, each database was searched using the name or reference
of 43 frequently used measures of self-regulation or its components (e.g., executive
functions). This search retrieved 459 documents that were not redundant with the search
using variable names. Table 3 provides a summary of the electronic database searches.
To improve the likelihood of gathering relevant but unpublished research, two
direct-contact strategies were employed. In February of 2012, an email was sent to
Listservs for the American Educational Research Association Division C (Learning and
Instruction Forum), American Psychological Association Division 7 (Developmental
Psychology), American Psychological Association Division 15 (Educational Psychology),
and Cognitive Development Society along with a posting to the Society for Personality
and Social Psychology public forum. Secondly, individual emails were sent to
researchers who authored at least three relevant publications from 2000-2010 and to
authors of major review or theoretical papers on self-regulation.
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Table 3 Summary of Literature Search Parameters
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Table 3 (continued)

Note. 'Academic' was chosen instead of academic performance for the variable search to
ensure any synonymous terms (e.g., academic achievement, academic performance,
academic competence, academic functioning) were not excluded.
AB = A-not-B task; BADS-C = Behavioural Assessment of Dysexecutive Syndrome;
BB = balance beam task; BD = bear and dragon task; BRIEF = Behavior Rating Inventory of
Executive Function; BSAT = Brixton Spatial Awareness Test; CBQ = Children's Behavior
Questionnaire; CEE = control of emotional expression; CNTAB = Cambridge Neuropsychological
Test Automated Battery; COWAT = Controlled Oral Word Association Test; DCCS = dimension
change card sort; D-KEFS = Delis-Kaplan Executive Function System; DN = day-night paradigm;
DP = don't paradigm; DS = Dysexecutive Questionnaire; EATQ = Early Adolescent Temperament
Questionnaire; ECBQ = Early Childhood Behavior Questionnaire; ECERS = Ego-Control and EgoResiliency Scales; ERQ = Emotion Regulation Questionnaire; FrSBe = Frontal Systems Behavior
Scale; FT = flanker task/test; GPSCS = Good and Poor Self-Control Scales; GS = grass-snow task;
HSCT = Hayling Sentence Completion Test; II = inhibition of interference; KT = knock-tap task;
LIM = less is more task; MCST = Modified Card Sorting Test; MPQ = Multidimensional
Personality Questionnaire; SCRS = Self-Control Rating Scale; SCS = Self-Control Scale; SCSch =
Self-Control Schedule; SCSMS = Self-Control and Self-Management Scales; SID = self-imposed
delay; SRQ = Self-Regulation Questionnaire; SRQs = Self-Regulation Questionnaires; TBT = teddy
bear task; TMT = Trail Making Test; TOL = Tower of London; TOH = Tower of Hanoi; PT = pain
tolerance; PTT = peg tapping task; WCST = Wisconsin Card Sorting Test
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2.2 Criteria for Including Studies
2.2.1 Inclusion Criteria
Studies included in the meta-analysis had to meet several requirements. During
the literature search, documents were initially narrowed down to approximately 1,500
research reports based on three initial screening criteria applied to information found in
their abstract.4 A document was retained if it (1) appeared to include empirical findings,
(2) was clearly not limited to a sample of college students or adults, and (3) potentially
examined the relation between academic performance and a construct that has some
degree of overlap with self-regulatory capacities in the way they has been labeled,
conceptualized, or measured. Table 1 provides a list of these constructs along with their
conceptual definitions. Next, the Method and Results sections of the approximately 1,500
potentially relevant documents were read in their entirety to determine whether they
qualified for inclusion in either of the meta-analyses. In order to do so, two criteria had
to be met.
First, studies were included in the meta-analyses if the entire sample of
participants was in preschool, elementary, or secondary school. These developmental
periods represents a time of critical changes in both self-regulation and academic
performance (Blair, Calkins, & Kopp, 2010; Eccles et al., 1993). As a result, their
correlation during childhood and adolescence was the focus of this meta-analysis.
Second, studies had to measure academic achievement and at least one selfregulation construct included in the integrative conceptual framework. Three metaanalyses were conducted based on how that self-regulation construct was either labeled,
conceptualized, or measured by the study author(s). This new meta-analytic approach
systematically identifies variation in the way self-regulation constructs have been
treated at each of these levels in the empirical literature. Doing so will enable researchers
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to (1) reconcile inconsistencies in the way self-regulation constructs have been labeled,
conceptualized, and measured and (2) explore how these inconsistencies influence the
relation between self-regulation constructs and academic performance.
2.2.1.1 Meta-analysis by construct measure
Correlations qualified for this meta-analysis based on how the self-regulation
construct was measured. Self-regulation constructs have been measured with closeended questionnaires, open-ended questionnaires, observational coding, and direct
assessments. Each type of measure requires different criteria guiding both its inclusion
in the meta-analysis and its categorization for the moderator analysis based on the
specific self-regulation construct. The complete list of measures that qualified for the
meta-analysis is provided in Appendix B.
If the self-regulation construct was measured with a closed-ended questionnaire
(e.g., Likert-style response options), then it qualified based on the majority of scale items
(Hulleman et al., 2008) and the results of factor analyses. To determine whether the
majority of scale items measures a self-regulation construct, each item was assessed for
its alignment with the conceptual definitions provided in Table 1. Therefore, each scale
item was compared to the definition of each self-regulation construct to determine
whether it could be reasonably considered an operation of that construct. If the majority
of items were indeed operations of self-regulatory capacities, then that scale met the first
criteria for the meta-analysis by construct measure. Next, factor analyses based on nonclinical and non-adult samples were retrieved and closely scrutinized. Results of
confirmatory analyses conducted with samples of a similar age to the study in question
were given priority. Factor scores along with authors' interpretation of solutions were
evaluated to determine whether items that did not align with conceptual definitions in
Table 1 sufficiently loaded onto the underlying factor. If a factor analysis conducted on a
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non-clinical and non-adult sample could not be found, then 70% of the scale items had to
align with conceptual definitions provided in Table 1 instead of a majority cutoff. This
percentage was based on the number of items that usually reflected self-regulatory
capacities, as defined in Table 1, in the factor analyses described above.
After meeting these inclusion criteria, a scale was categorized as measuring the
self-regulation construct that aligned with the majority of items (Hulleman et al., 2008).
If five out of eight scale items were judged to be operations of emotion regulation, for
example, then the scale was categorized as measuring emotion regulation upon
inclusion in the meta-analysis. This categorization was also used for the moderator
analysis based on the specific self-regulation construct. That is, the majority of items
determined what category a scale belonged to when testing whether the average
correlation with academic performance differed based on the specific self-regulation
construct (e.g., effortful control versus executive functions). When a majority of scale
items did not measure the same self-regulation construct, the correlation(s) with it were
likely not included in a moderator analysis category. An example clarifies the exception
to this rule, which arises from the hierarchical nature of self-regulation. If three items
measured updating, three items measured shifting, and three items measured inhibiting,
then the correlation between this nine-item scale and academic performance was not
categorized as any specific executive function. Because a majority of items measured
executive functions more broadly, however, the scale was categorized as this composite
construct for the moderator analysis. The same principle also applied to general selfregulation questionnaires. If five out of eight items measured emotion regulation and
the remaining three measure behavioral regulation, for example, then the scale was
categorized as emotion regulation. If the breakdown is instead four and four, then the
scale was categorized as measuring self-regulation more broadly.
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If the self-regulation construct was measured with an open-ended questionnaire
(e.g., a structured interview), then it qualified based on alignment between (1) how
participant responses were coded and (2) how constructs are defined in Table 1. This
alignment also guided categorization for the moderator analysis based on the specific
self-regulation construct. Similar to the rule for close-ended questionnaires, open-ended
questionnaires belonged to the most specific moderator category possible. If only
updating was coded in participants' responses, for example, then its correlation with
academic performance was grouped with other correlations that only measured this
specific executive function. If both updating and shifting were coded (but not separated
for data analysis), then their correlation with academic performance belonged to the
composite executive functions category. When the protocol for coding participant
responses was not sufficiently reported, its cited manual and subsequent validation
studies were used to determine whether the open-ended questionnaire qualified for the
meta-analysis and for a moderator category. The same process applied to coding of
students' behavior as it did to their responses in structured interviews.
If the self-regulation construct was measured with a direct assessment, then it
qualified based on alignment between (1) how the self-regulation construct was assessed
and (2) how constructs are defined in Table 1. This alignment also guided categorization
for the moderator analysis based on the specific self-regulation construct. Like the rule
for both types of questionnaires, direct assessments belonged to the most specific
moderator category possible. When determining whether this type of measure validly
reflects a self-regulation construct, agreement among recent well-regarded measurement
studies (e.g., Miyake et al., 2000) and reviews (e.g., Garon, Bryson, & Smith, 2008) was
considered sufficient evidence to include and categorize the direct assessment if
conceptual definitions in those articles aligned with Table 1.
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2.2.1.2 Meta-analysis by construct definition
Correlations qualified for this meta-analysis based on how the self-regulation
construct was defined by authors. In particular, a study was included only if its
author(s) defined the self-regulation construct in a way that reasonably aligned with the
working conceptualizations in Table 1. A complete list of author definitions that aligned
well enough to qualify for this meta-analysis is presented in Appendix C. Author
definitions were also used to categorize correlations for the moderator analysis based on
the specific self-regulation construct. For example, correlations between academic
performance and any construct defined as the ability to inhibit a response belonged to
the "inhibiting/inhibitory control" category even if authors measured or labeled them
differently.
2.2.1.3 Meta-analysis by construct label
Correlations qualified for this meta-analysis based on how the self-regulation
construct was labeled by authors. In particular, a study was included only if its author(s)
either labeled the construct "self-regulation" or one of its self-regulatory capacities
included in Table 1. A complete list of acceptable synonyms for self-regulation and its
components are presented in Appendix D.
In this meta-analysis, author labels were used to categorize correlations for the
moderator analysis based on the specific self-regulation construct. For example,
correlations between academic performance and any construct labeled "emotion
regulation" belonged to the same moderator category even if authors conceptually or
operationally defined them differently. This definitional variation within a single
construct label category can arise from two sources, each with important implications
for integrating and interpreting research findings. Definitional variation could arise
from multiple valid ways of conceptualizing or measuring the same underlying
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construct. This first source of variation strengthens meta-analytic findings if they are
robust across different research traditions (e.g., temperament versus cognitive systems)
and operational definitions (e.g., teacher-report versus computer-based). However,
meta-analytic findings still reveal something important even if they differ based on
authors' ways of conceptualizing or measuring the constructs. If emotion regulation is
more strongly related to academic performance when measured by teacher report than
computer assessment, for example, then this finding may indicate superior ecological
validity of the former measure. However, both of these inferences assume that the
construct label is appropriately and consistently applied. Instead, a construct could be
idiosyncratically or even incorrectly labeled in light of how the study author(s)
conceptually and operationally define it (e.g., labeling a construct "emotion regulation"
but measuring self-regulation more broadly). This second source of variation within a
construct label category produces inconsistencies that can obscure what research is
revealing about the relation between self-regulation and academic performance.
Therefore, it is necessary to identify and reconcile these inconsistencies. Doing so
requires a systematic method of examining the alignment among a self-regulation
construct's label, conceptual definition, and operational definition in each study
exploring its relation with achievement. A new method of quantifying this alignment is
presented in the final subsection of the Method.

2.2.2 Exclusion Criteria
Relevant research was further narrowed down by two exclusion criteria. First,
studies with more than 5,000 students were excluded from both meta-analyses. Because
a weighting procedure that takes sample size into account was used to calculate average
correlations in each overall and moderator analysis, single correlations based on such a
large sample size would drown out all of the others contributing to an average. This
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would be especially problematic in moderator analyses, and thus samples with over
5,000 students were excluded. Second, samples entirely comprised of participants with a
diagnosed developmental or self-regulatory disorder (e.g., ADHD, autism spectrum
disorders, phenylketonuria) were also excluded from both meta-analyses. Defining
symptoms of these disorders involve deficits or atypical functioning of the processes
that give rise to self-regulation (Hughes, 2011; Jurardo & Rosselli, 2007). As a result, the
relation between these processes and academic performance likely changes. The extent
to which it does so is an important theoretical and practical question, but one that is
beyond the scope of this research synthesis. If studies that focused on clinical
populations included a "healthy" comparison group, however, correlations between
their self-regulation and academic performance remained in the meta-analyses.

2.3 Procedure for Gathering Information About Studies
2.3.1 Information Coded in Research Reports
Six types of information necessary to conduct moderator analyses was gathered
from each study: (1) report characteristics, (2) setting characteristics, (3) sample
characteristics, (4) information about the self-regulation variable, (5) information about
the academic performance variable, and (6) information necessary to calculate a
correlation. Appendix E provides a complete list of information that could be coded for
each relevant correlation in a research report and the protocol for doing so.
2.3.1.1 Coding protocol
The procedure for categorical codes involved classifying a sample into one or
more predefined groups that best describes that particular correlation.5,6 For example, a
correlation between emotion regulation and exam grades could be classified by the
academic subject in which exam performance was measured. When a moderator was
expected to be continuous (e.g., scale reliability), the coding procedure instead provided
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a template for how to code the relevant number (e.g., "α = .78"). When a moderator
variable could be analyzed as categorical or continuous, separate codes were included to
represent this information both ways. Deciding how to conduct these moderator
analyses was based on whether a categorical or continuous variable retained more
studies and which way allowed me to best answer the research question tested in that
moderator analysis.
If any code involves a subjective judgment or was more likely to result in
discrepancies, the coding procedure called for describing the evidence upon which the
coding judgment was based. Whenever possible, this evidence remained in the authors'
own words. These descriptions were used to ensure consistency in how information was
coded across all of the studies.
Coding accuracy. I coded each study based on a pilot-tested protocol that
demonstrated perfect inter-rater agreement. To ensure coding accuracy, approximately
25% of the information collected from each study was compared to the original report by
a researcher who has been thoroughly trained in the coding protocol. Scrutinizing the
dataset this way revealed 98% coding accuracy. The 2% inaccuracy exclusively arose
from transcription errors rather than subjective coding decisions. As a result, the
remaining 75% of the dataset was closely checked by me for transcription or coding
errors.

2.4 Method of Data Integration
2.4.1 Effect Size Estimation
A zero-order correlation coefficient was chosen to represent the relation between
self-regulation constructs and academic performance. These variables are most often
measured on a continuous scale and occur outside of an experimental setting, so a
correlation coefficient best captures their relationship for these meta-analyses. Statistical
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models based on correlational data, including multiple regression and structural
equation modeling, provide important additional information about the relationships
among theoretically-relevant variables (Cohen, Cohen, Aiken, & West, 2002). Although
coefficients from these analyses would reflect the unique influence of self-regulation on
academic performance, they are not an appropriate for combining results across studies
in a meta-analysis. Within a particular study, the coefficient between an academic
performance measure and a self-regulation variable partials out the influence of other
variables in that statistical model. Because the variables included in such analyses vary
from study to study, the coefficient may not be commensurable. However, a correlation
coefficient permits aggregation across studies and is thus the most appropriate effect
size estimate for combining results in these meta-analyses (Hulleman et al., 2010; Hunter
& Schmidt, 1990).
If correlations between relevant variables were not reported, whenever
possible they were calculated from the descriptive or inferential statistics that authors
did provide. Most often, correlations can be calculated from means, standard deviations,
and subgroup sizes when participants are grouped by their achievement level. For
example, if a sample was separated into high- and low-achieving students, the mean and
standard deviation of each group's score on a self-regulation measure could be used to
calculate the correlation between it and whatever measure of achievement was used to
group the students. When correlations can be calculated from means and standard
deviations, they are often reported in the context of self-regulation interventions. In
these cases, correlations were calculated from descriptive statistics at either baseline or
for the control group after an intervention. When both were provided, baseline statistics
were used because they incorporate all participants in the study. Some correlations were
be calculated by comparing the self-regulation mean and standard deviation for
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students with a learning disability to those for normal- or high-achieving students
without a learning disability. Correlations were only calculated in this case when
students' learning disability was defined as a discrepancy between their academic
performance and intelligence. If an academic performance measure was not part of the
diagnostic criterion, the group of students with a learning disability was not be used in
the calculation. When descriptive statistics were provided for more than two groups, the
two most extreme were used to calculate the correlation (e.g., high- and low-achieving
students when average-achieving students were also included in the sample). Doing so
should maximize the variation between groups.
If neither correlations nor subgroup means, standard deviations, and sample
sizes were reported, I attempted to calculate correlations from relevant inferential
statistics. When converting an analysis of variance to a correlation, studies were
excluded if any of the groups contributing to relevant F ratios were not defined by their
achievement level (e.g., students with high artistic ability). In these cases, the size of the
F ratio, and thus the strength of the correlation, could be influenced by this group.
Therefore, the resulting correlation would not exclusively reflect a relation with
academic performance.
Authors reporting other data from which a correlation could likely be calculated,
including path coefficients from multiple regression or structural equation models, were
contacted to request zero-order correlations.
Preliminary tests and all analyses were conducted after correlations were
transformed into standardized z-scores. This Fisher transformation of r-values stabilizes
their variance and normalizes the sampling distribution used for significance testing. A
normal sampling distribution of z-scores ensures that the upper and lower limit of a
confidence interval will be of equal distance from the parameter estimate around which
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it is constructed. However, this may not be the case if the sampling distribution remains
skewed, as it is for correlations (Cohen, Cohen, West, & Aiken, 2003). After confidence
intervals were calculated, their values and average effect sizes were transformed back
into correlations.
2.4.1.1 Calculating average effect sizes
A weighting procedure was used to calculate average correlations in each overall
and moderator analysis (Borenstein, Hedges, Higgins, & Rothstein, 2005). A weighted
average was chosen because correlations based on a larger sample size provide a more
precise population estimate and thus should be given greater weight when calculating
averages in a meta-analysis. A 95% confidence interval was constructed around each
average correlation. When zero was not contained within an interval, the null
hypothesis that there is no relationship between that pair of self-regulation and
academic performance variables was rejected.
2.4.1.2 Testing distributional assumptions
Before conducting each meta-analysis, the possibility of outliers, skewness, and
kurtosis was tested in the distribution of correlations within each meta-analysis. Because
the outlier test (Grubbs, 1950) assumes normality, I first verified that this assumption
was met in the separate distributions of correlations for each meta-analysis. The Grubbs
test was then used to identify outliers in each distribution (Barnett & Lewis, 1994). If an
outlier is detected, it will be reset to the value of the next strongest correlation in the
distribution. This process was repeated until the Grubbs test no longer identifies an
outlier.
Although the literature search procedures were intended to ensure that all
relevant research would be included in the meta-analyses, some studies might not have
been retrieved. Therefore, Duval and Tweedie's (2000a, 2000b) trim-and-fill procedure
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was used to determine whether the literature search might have missed studies. This
procedure tests whether the distribution of effect sizes approximates normality, as it
should in the underlying population. Asymmetry would indicate missing correlations in
a dataset, produced either by the literature search procedure or suppression of findings.
The trim-and-fill method estimates and imputes the value of these missing correlations,
allowing me to determine the impact of data censoring on average correlations each of
the meta-analyses.
2.4.1.3 Identifying independent hypothesis tests
One question that arises when calculating average effect sizes in an overall or
moderator analysis is what qualifies as an independent effect in the primary research. A
shifting unit of analysis approach (Cooper, 2010) is frequently adopted (e.g., Dent,
Koenka, & Cooper, 2012), as it will be for this meta-analysis. Each correlation within a
study was coded as a separate estimate of the relationship between a self-regulation
construct and academic performance. However, all correlations from a single sample
were averaged together before finding the overall relationship between self-regulation
and academic performance. This way, each sample only contributed one correlation to
the average. In moderator analyses, however, correlations from the same sample that
belonged to different categories were not be averaged together. For example, if
correlations between emotion regulation and exam performance in both math and
science could be calculated from a single sample, their average would contribute one
correlation to the overall analysis for self-regulation. For a moderator analysis by
academic subject, however, this sample would contribute one correlation to the math
category and one to the science category.
This shifting unit of analysis approach has two main advantages. First, it retains
as much information as possible from each study while minimizing violations of the
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assumption that statistical tests are independent. Second, several correlations from a
small sample would not have undue impact on an average relative to a larger sample
with fewer correlations. Instead, each of these samples would contribute one correlation
to the average weighted by its sample size (Cooper, 2010).
2.4.1.4 Testing for moderators
Homogeneity analyses will be conducted to determine whether five theoretical
or methodological factors moderate the relationship between self-regulation constructs
and academic performance (Cooper, Hedges, & Valentine, 2009). In this analysis, the
observed variation among correlations is compared to the amount of variation expected
from sampling error alone. If there is significantly more variation in a set of correlations
than sampling error can explain, then moderator analyses will be conducted to explore
whether the strength of correlations systematically varies as a function of other factors,
such as the academic subject or measure. The variation in a set of correlations will be
tested in each meta-analysis using a within-group goodness-of-fit statistic (Qw). A
significant Qw-value indicates systematic variation in a set of correlations and calls for
moderator analyses to explain this variation (Cooper, Hedges, & Valentine, 2009).
Moderator analyses were conducted using a between-groups goodness-of-fit
statistic (Qb), where a significant Qb-value indicates more variation among average
correlations for the moderator categories than chance alone could explain. In a
moderator analysis based on the academic subject, for example, a significant Qb-value
would indicate that the average correlation differs depending on whether students'
performance was measured in math, science, social studies, or English. Follow-up tests
must then be conducted to determine which groups significantly differ from one
another, much like after an analysis of variance. These pairwise comparisons will also
use the between-groups goodness-of-fit statistic, where the Qb-value now indicates
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whether two average correlations significantly differ from one another (Cooper, Hedges,
& Valentine, 2009).
2.4.1.5 Modeling error
Overall and moderator analyses were conducted using two models of error, each
with a different assumption about the sources of random variation in a set of effect sizes.
A fixed-effects model assumes that differences among participants are the only source of
error in a study. This model ignores the possibility that other features of a study, such as
its methodology or context, could introduce random error. These study-level influences
are considered a source of error in a random-effects model (Hedges & Vevea, 1998).
Because study-level features could contribute random error to a set of correlations, I
conducted each analysis under this assumption in a random-effects model. If this
assumption is violated, however, a random-effects model may seriously overestimate
error variance and produce confidence intervals that are too conservative (Overton,
1998). Given these competing concerns, I also conducted all analyses using both models
of error. This sensitivity analysis (Greenhouse & Iyengar, 1994) allows me to explore
whether modeling different assumptions changes the results of a meta-analysis. If so,
findings were interpreted in light of the discrepancies.

2.5 Method of Quantifying Variation
A chi-square goodness-of-fit test was conducted to determine whether there is
significant variation in the way self-regulation constructs have been labeled, defined,
and measured by researchers exploring their relation with academic performance. In a
chi-square goodness-of-fit test, the observed frequency across values of a categorical
variable is compared to the expected frequency. A significant chi-square statistic
indicates that the observed breakdown across categories deviates from the expected
breakdown in the population (Aron, Aron, & Coups, 2009). This nonparametric test was
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used to quantify inconsistencies in the way self-regulation constructs have been labeled
and defined using how they have been measured as the standard of comparison.
In addition to testing whether academic performance has a stronger correlation
with some self-regulation constructs than others, the moderator analysis based on the
specific self-regulation construct produces a frequency distribution across all of the
construct categories. The number of correlations within each category of the distribution
is determined by how the specific self-regulation construct is either labeled, defined, or
measured depending on the meta-analysis. These frequency distributions were then be
compared in three goodness-of-fit tests, with one for each meta-analysis pairing: (1)
construct label versus construct definition, (2) construct label versus construct measure,
and (3) construct definition versus construct measure. Within each goodness-of-fit test,
the resulting chi-square statistic quantifies the degree of discrepancy between the two
frequency distributions being compared. Therefore, a significant chi-square statistic
would indicate significant misalignment or inconsistency between the two ways of
categorizing self-regulation constructs (e.g., construct labels versus definitions). Followup tests could then determine what self-regulation constructs are contributing most to
these inconsistencies.
A second method for quantifying inconsistencies in the way constructs have been
labeled, defined, or measured is to calculate the percent of correlations for which they
align. For example, the item-level analysis of a parent-report questionnaire reveals that it
measures emotion regulation (based on the majority of scale items). If the author also
labeled that construct "emotion regulation" and defined it as such, then there would be
perfect alignment for this correlation. If the author simply labeled the construct "selfregulation", then it would instead be a mismatch with the author's conceptual and
operational definition. Therefore, this process can also determine whether the source of a
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mismatch is due to the author's label, definition, or measure being too broad, too
narrow, or even inaccurate.
Finally, conducting the meta-analysis three times permits a formal test of
whether inconsistencies in the way self-regulation constructs were labeled, defined, or
measured obscures what research is suggesting about their relation with academic
performance. To do so, results from a moderator analysis can be compared across the
three meta-analyses. If the pattern of findings does not match, then inconsistencies are
obscuring the relation tested in that moderator analysis. For example, results of the
moderator analysis based on the academic subject could be compared among the three
meta-analyses. If the average correlation between emotion regulation and academic
performance is significantly stronger for math than for language arts in the metaanalysis based on the construct measure, then this finding should hold in the metaanalysis based on the construct label and definition as well. If the magnitude or direction
of the difference between math and language arts changes in the meta-analysis based on
the construct label, then this change indicates that referring only to construct labels
when drawing conclusions about research findings would be misleading. After
converting average correlations from moderator categories into z-scores using Fisher's
transformation, they can be compared with a traditional significance test (Cohen &
Cohen, 1983; Preacher, 2002). For example, I could test whether the observed correlation
between emotion regulation and performance in math is significantly stronger in the
meta-analysis by construct measure than the meta-analysis by construct label.
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3. Results
3.1 Meta-Analysis by Construct Label
The literature search uncovered 145 research reports with at least one correlation
between academic performance and self-regulation that qualified for this meta-analysis
based on how constructs were labeled. In these 145 reports, there were 149 studies, 173
samples considered independent for the overall analysis, and 1,407 relevant correlations.

3.1.1 Preliminary Analyses
The distribution of 1,407 correlations between self-regulation constructs and
academic performance was analyzed for normality, outliers, and evidence of missing
data. The distribution demonstrated acceptable skewness (.05) and kurtosis (-.60),
indicating that a Grubb's test for outliers could be conducted. The Grubb's test did not
identify any correlations that needed to be Winsorized to the next strongest correlation
in the distribution. Each correlation was then converted into z'-scores using Fisher's
transformation. Duvall and Tweedie's trim-and-fill procedure was then conducted to
explore the possibility of missing correlations on the left side of the distribution,
resulting from either the literature search procedure or suppression of findings in the
primary research. Correlations from each independent sample were first averaged
together, and the distribution of these average correlations was analyzed for evidence of
asymmetry. Based on this test, no correlations were imputed under random error
assumptions and 28 correlations were imputed under fixed error assumptions.
Publication bias. A moderator analysis tested whether the average weighted
correlation between self-regulation constructs and academic performance differed based
on the publication status of each study. A significant difference between published and
unpublished reports favoring the former was found under both fixed- and random76

effects assumptions [Qb(1) = 954.73, p < .01 for fixed and Qb(1) = 31.41, p = .47 for
random].

3.1.2 Overall Correlation with Academic Performance
Correlations within each independent sample were first averaged together,
producing 173 correlations that contributed to the overall relation between selfregulation and academic performance. This average weighted correlation was significant
under both models of error [r = .27, 95% (.27, .27), p < .01 for fixed and r = .29, 95% CI
(.27, .31) p < .01 for random]. However, there was evidence of more variation around
each weighted average than sampling error alone could explain [Qw(172) = 4829.83, p <
.01].
This significant Qw statistic indicates systematic variation among the 173 average
correlations. Using a shifting unit of analysis approach, five moderator analyses were
conducted to test whether factors of theoretical and methodological interest can explain
this systematic variation. The results of these moderator analyses are presented in Tables
5 - 13. Unless otherwise noted, results described below are from random error models.
Table 4 Overall Correlation Based on Construct Labels

Note. Correlations with different subscripts significantly differ, p < .05.
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3.1.3 Theoretical Moderators
3.1.3.1 Specific self-regulation construct
Seventy different labels were applied to the self-regulation constructs included in
this meta-analysis, with correlations categorized based on these labels. As expected,
some self-regulation constructs were more strongly related to academic performance
than others [Qb(69) = 672.49, p < .01]. Pairwise comparisons were conducted to explore
these differences. Table 5 presents the average correlations between academic
performance and self-regulation constructs based on author labels, while Table 6
presents the results of pairwise comparisons under random-effect assumptions. Patterns
of results are described next.
Constructs were often grouped together in composite labels of self-regulation or
its underlying skills. Reflecting a range of self-regulatory processes or integration of
executive functions, labels reflecting multidimensional constructs had among the
strongest correlations with academic performance. This was particularly true of the
average correlation for constructs labeled 'executive functions' [r = .39, 95% CI (.34, .44),
k = 16], which was significantly stronger than the average correlation for each of its
components: 'updating' [r = .28, 95% CI (.21, .34), k = 6], 'shifting' [r = .26, 95% CI (.16,
.35), k = 10], and 'inhibiting' [r = .25, 95% CI (.20, .30), k = 20]. These single executive
functions often assumed different labels, including 'switching' [r = .33, 95% CI (.07, .55), k
=4] or 'cognitive flexibility' [r = .25, 95% CI (.21, .28), k = 4] for shifting and 'central
executive' [r = .38, 95% CI (.33, .42), k = 8] for updating, with significant differences often
emerging between these labels (e.g., updating versus central executive). As a result, the
different ways of labeling a presumably common underlying construct rendered it more
difficult to draw conclusions about the pattern of findings in this moderator analysis.
When self-control was labeled 'self-discipline', for example, the strongest average
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correlation emerged [r = .52, 95% CI (.44, .59), k = 4]. However, significantly weaker
correlations emerged when self-control was labeled as a 'strength' [r = .28, 95% CI (.25,
.31), k = 1], a 'capacity' [r = .25, 95% CI (.19, .32), k = 2], or simply 'self-control' [r = .25,
95% CI (.17, .25), k = 25]. In this meta-analysis, a relatively weak average correlation
emerged for composite measures of self-regulation [r = .28, 95% CI (.21, .34), k = 20].
How this pattern of findings changed across the three meta-analyses will be discussed at
the end of the Results section.
Table 5 Average Correlations Based on Construct Labels
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Table 5 (continued)

Table 6 Pairwise Comparisons Based on Construct Labels

Note. Comparisons conducted under random-effects assumptions where k > 3.
† p <.10, * p <.05, ** p < .01
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3.1.3.2 Students' grade level
The moderator analysis based on students' grade level was conducted two ways.
First, students' grade level was categorized broadly as preschool, elementary school
(kindergarten through 5th grade), middle school (6th through 8th grade), or high school
(9th through 12th grade) and all self-regulation constructs were included in the analysis.
When conducted this way, significant variation across the four grade ranges was found
under both models of error [Qb(3) = 107.31, p < .01 for fixed and Qb(3) = 14.41, p <.01 for
random]. However, the only significant difference emerged from preschool [r = .24, 95%
CI (.22, .26), k = 28] to elementary school [r = .30, 95% CI (.27, .32), k = 93]. To better
explore how students' grade level influences the relation between self-regulation and
academic performance, students were next grouped into six narrower categories:
preschool, kindergarten, lower elementary school (1st and 2nd grade), upper elementary
school (3rd though 5th grade), middle school (6th through 8th grade), lower high school
(9th and 10th grade), and upper high school (11th and 12th grade). The same pattern of
findings appeared for this moderator analysis, revealing a significant increase in the
correlation between self-regulation and achievement immediately after the transition to
formal schooling (see Table 7). Second, self-regulation constructs were separated into
more conceptually distinct categories reflecting the two approaches included in this
meta-analysis: executive functions, effortful control, self-control, and the processes or
domains of self-regulation. The moderator analysis by students' grade level was
conducted separately for each of these categories to determine whether different
patterns emerged (see Table 8).

81

Table 7 Results for Students' Grade Level, Collapsing Across Constructs

Note. Average correlations with different subscripts significantly differ, p < .05

Executive functions. The average correlation between achievement and
constructs labeled as executive functions significantly varied across the six narrower
grade ranges in both models of error [Qb(3) = 753.72, p <.01 for fixed and Qb(3) = 21.06, p
< .01 for random]. Unlike the moderator analysis collapsing across self-regulation
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constructs, a significant difference did not emerge between preschool [r = .28, 95% CI
(.26, .30), k = 15] and kindergarten [r = .32, 95% CI (.24, .39), k = 9]. The only difference
that reached significance was between middle school [r = .29, 95% CI (.17, .41), k = 6] and
lower high school [r = .19, 95% CI (.12, .35), k = 2], when the average correlation became
significantly weaker.
Effortful control. Significant variation across the six grade ranges was only
found for constructs labeled 'effortful control' under fixed-effect assumptions [Qb(3) =
42.10, p < .01 for fixed and Qb(3) = 5.31, p = .26 for random]. However, a marginally
significant difference was found between effortful control and academic performance in
preschool [r = .24, 95% CI (.10, .36), k = 3] compared to kindergarten [r = .30, 95% CI (.22,
.38), k = 5].
Self-control. The correlation between self-control and academic performance
significantly differed across the six narrower grade ranges under both fixed- and
random-effects assumptions [Qb(3) = 38.54, p < .01 for fixed and Qb(3) = 16.59, p <. 01 for
random]. In particular, the correlation was relatively weak during preschool [r = .14,
95% CI (.07, .21), k = 6] and early elementary school before becoming significantly
stronger in middle school [r = .34, 95% CI (.26, .41), k = 13].
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Table 8 Results for Students' Grade Level, Categorized by Construct

Note. All average correlations with different subscripts significantly differ,
p < .05

3.1.3.3 Academic subject
The average correlation between the capacity aspect of self-regulation and
achievement varied significantly based on the academic subject in both models of error
[Qb(3) = 231.68, p <. 01 for fixed and Qb(3) = 13.81, p < .01 for random]. The correlation
was strongest for math [r = .30, 95% CI (.28, .33), k = 102], followed by science [r = .27,
95% CI (.12, .40), k = 6], language arts [r = .26, 95% CI (.24, .28), k = 107], and finally social
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studies [r = .23, 95% CI (.02, .43), k = 3]. However, only one difference between subjects
reached significance. As expected, the relation between self-regulation and achievement
was stronger in math than language arts [Qb(1) = 6.11, p < .01]. When this moderator
analysis was broken down by different approaches to self-regulation, the difference
between math and language arts was not significant for either executive functions or
effortful control based on how authors labeled these constructs (see Tables 9 and 10).
Table 9 Results for Academic Subject, Collapsing Across Constructs

Note. Average correlations with different subscripts significantly differ, p < .05

85

Table 10 Results for Academic Subject, Categorized by Construct

Note. Average correlations with different subscripts significantly differ from
each other, p < .05

3.1.4 Methodological Moderators
3.1.4.1 Type of self-regulation measure
A moderator analysis was conducted to test whether the type of self-regulation
measure influenced its correlation with achievement, revealing significant variation in
both models of error [Qb(7) = 770.21, p < .01 for fixed and Qb(7) = 16.77, p = .02 for
random]. The average correlation was strongest when multiple types of measures were
combined [r = .37, 95% CI (.20, .50), k = 7], followed by direct assessments [r = .30, 95%
CI (.28, .33), k = 85], teacher reports [r = .29, 95% CI (.25, .33), k = 48], parent reports [r =
.25, 95% CI (.19, .31), k = 35], self-report [r = .24, 95% CI (.21, .28), k = 33], and
observational coding [r = .20, 95% CI (.13, .27), k = 4]. While this pattern of findings
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aligns hypotheses, only four significant differences emerged: direct assessment versus
observational [Qb(1) = 8.68, p < .01], direct assessment versus self-report measures [Qb(1)
= 7.30, p < .01], observational versus parent reports [Qb(1) = 4.26, p = .04], and
observational versus teacher report [Qb(1) = 6.09, p < .01].

Table 11 Results for Type of Self-Regulation Measure, Collapsing Across Constructs

Note. Average correlations with different subscripts significantly differ, p < .05
3.1.4.2 Type of achievement measure
The way achievement was measured significantly moderated its relation with
self-regulation in both models of error [Qb(7) = 364.16, p < .01 for fixed and Qb(8) =
56.30, p < .01 for random]. The average correlation was strongest when achievement was
rated by students [r = .43, 95% CI (.29, .55), k = 2], parents [r = .41, 95% CI (.23, .57), k =
3], and then teachers [r = .36, 95% CI (.29, .43), k = 17]. Students' GPA [r = .35, 95% CI
(.31, .39), k = 28] and course grades [r = .33, 95% CI (.27, .39), k = 17] produced the next
strongest average correlations with self-regulation, followed by standardized test with
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the weakest average correlation [r = .27, 95% CI (.24, .29), k = 118]. When multiple
measures of achievement were combined, they had a significantly stronger correlation
with self-regulation than any other type of achievement measure. The only other
significant differences emerged for standardized tests, which had a weaker correlation
with self-regulation than GPA, course grades, parent reports, and teacher reports.

Table 12 Results for Achievement Measure, Collapsing Across Constructs

However, this overall pattern of findings obscures the relation between different
achievement measures and self-regulation when this multidimensional construct is
categorized more narrowly into executive functions, effortful control, self-control, and
the defining metacognitive processes of self-regulation. Categorizing constructs this way
enables a more nuanced test of hypotheses. As expected, constructs labeled 'executive
functions' or its components had a stronger correlation with standardized tests [r = .31,
95% CI (.28, .34), k = 54] than students' GPA [r = .22, 95% CI (.14, .30), k = 1], course
grades [r = .26, 95% CI (.20, .31), k = 4], and teacher-reported academic competence [r =
.23, 95% CI (.18, .28), k = 3]. However, none of these differences reached statistical
significance. This pattern of findings was reversed for constructs labeled 'effortful
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control', which had a stronger association with students' GPA [r = .43, 95% CI (.30, .54), k
= 4], course grades [r = .36, 95% CI (.17, .53), k = 4], and teacher-reported academic
performance [r = .37, 95% CI (.33, .42), k = 8] than for standardized tests [r = .21, 95% CI
(.11, .30), k = 4]. Significant differences only emerged for students' GPA and teacherrated performance. As expected, the pattern of finding was similar for self-control
constructs (e.g., 'inhibitory control', 'delay of gratification') although fewer significant
differences emerged. Differences across achievement measures were smaller for the
defining processes of self-regulation and composite measures of them, with none
reaching statistical significance (see Table 13).

Table 13 Results for Achievement Measure, Categorized by Construct

Note. Results are from random models of error. Average correlations
with different subscripts significantly differ from each other, p < .05
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3.2 Meta-Analysis by Construct Definition
The literature search uncovered 111 research reports with at least one correlation
between academic performance and self-regulation that qualified for this meta-analysis
based on how constructs were defined. In these 111 reports, there were 114 studies, 128
samples considered independent for the overall analysis, and 1,147 relevant correlations.

3.2.1 Preliminary Analyses
The distribution of 1,147 correlations between self-regulation constructs and
academic performance was analyzed for normality, outliers, and evidence of missing
data. The distribution demonstrated acceptable skewness (-.11) and kurtosis (-.48),
indicating that a Grubb's test for outliers could be conducted. The Grubb's test did not
identify any correlations that needed to be Winsorized to the next strongest correlation
in the distribution. Each correlation was then converted into z'-scores using Fisher's
transformation. Duvall and Tweedie's trim-and-fill procedure was then conducted to
explore the possibility of missing correlations on the left side of the distribution,
resulting from either the literature search procedure or suppression of findings in the
primary research. Correlations from each independent sample were first averaged
together, and the distribution of these average correlations was analyzed for evidence of
asymmetry. Based on this test, 14 correlations were imputed under random error
assumptions and 34 correlations were imputed under fixed error assumptions.
Publication bias. A moderator analysis tested whether the average weighted
correlation between self-regulation constructs and academic performance differed based
on the publication status of each study. A significant difference between published and
unpublished reports was found under both fixed- and random-effects assumptions
[Qb(1) = 717.04, p < .01 for fixed and Qb(1) = 15.31, p < .01 for random] again favoring
published studies.
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3.2.2 Overall Correlation with Academic Performance
Correlations within each independent sample were first averaged together,
producing 131 correlations that contributed to the overall relation between selfregulation and academic performance. This average weighted correlation was significant
under both models of error [r = .28, 95% (.28, .28), p < .01 for fixed and r = .30, 95% CI
(.29, .32) p < .01 for random]. However, there was evidence of more variation around
each weighted average than sampling error alone could explain [Qw(130) = 3274.25, p <
.01].
This significant Qw statistic indicates systematic variation among the 173 average
correlations. Using a shifting unit of analysis approach, five moderator analyses were
conducted to test whether variables of theoretical and methodological interest can
explain this systematic variation. The complete results of these moderator analyses are
presented in Tables 15 - 21. Unless otherwise noted, results described below are from
random error models.
Table 14 Overall Correlation Based on Construct Definitions

Note. Average correlations with different subscripts significantly differ from each other,
p < .05
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3.2.3 Theoretical Moderators
3.2.3.1 Specific self-regulation construct
As expected, some self-regulation constructs were more strongly related to
academic performance than others when categorized based on author definitions [Qb
(29) = 1272.09, p < .01]. Pairwise comparisons were conducted to explore these
differences. Table 15 presents the average correlations for all self-regulation constructs
categorized by author definition, while Table 16 presents the results of pairwise
comparisons under random-effects assumptions. Patterns of results are described next.
Definitions reflecting multiple executive functions had among the strongest
correlations with achievement [r =.31, 95% CI (.28, .35), k = 18], as they did when
executive functions were categorized by author labels. Relatively strong correlations also
emerged for single executive functions when categorized by author definitions. As
expected, updating working memory had the strongest correlation with achievement [r
= .32, 95% CI (.29, .35), k = 22] that was stronger than definitions reflecting shifting [r =
.29, 95% CI (.20, .36), k = 15] but only significantly stronger than definitions reflecting
response inhibition [r = .27, 95% CI (.22, .31), k = 18]. The average correlation for effortful
control [r = .33, 95% CI (.27, .38), k = 19] exceeded single executive functions, though it
was not significantly stronger than composite definitions of these metacognitive skills.
When organized by shared construct definitions rather than labels, the correlation
between self-control and academic achievement became much stronger [r = .31, 95% CI
(.22, .41), k = 7]. Although the correlation for broad definitions of self-regulation did not
change [r = .28, 95% CI (.26, .31), k = 30], it became significantly stronger than the
correlation for the self-regulation of emotion [r = .17, 95% CI (.9, .25), k = 9] but not
behavior [r = .25, 95% CI (.18, .33), k = 6].
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Table 15 Average Correlations Based on Construct Definitions
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Table 16 Pairwise Comparisons Based on Construct Definitions

Note. Comparisons conducted under random-effects assumptions where k > 3.
† p <.10, * p <.05, ** p < .01

3.2.3.2 Students' grade level
The moderator analysis based on students' grade level was conducted two ways
in this meta-analysis, as well. First, students' grade level was categorized broadly as
preschool, elementary school (kindergarten through 5th grade), middle school (6th
through 8th grade), or high school (9th through 12th grade) and all self-regulation
constructs were included in a single analysis. When conducted this way, significant
variation across the four grade ranges was found under both models of error [Qb(3) =
161.31, p < .01 for fixed and Qb(3) = 14.17, p < .01 for random]. However, the only
significant difference emerged from preschool [r = .26, 95% CI (.24, .28), k = 21] to
elementary school [r = .32, 95% CI (.29, .34), k = 70]. To better explore how students'
grade level influences the relation between self-regulation and academic performance,
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students were next grouped into six narrower categories: preschool, kindergarten, lower
elementary school (1st and 2nd grade), upper elementary school (3rd though 5th grade),
middle school (6th through 8th grade), lower high school (9th and 10th grade), and
upper high school (11th and 12th grade). Like the meta-analysis by construct labels, the
same general trend appeared when grade levels were grouped narrowly as when they
were grouped broadly. Second, self-regulation constructs were separated into four more
conceptually distinct categories: executive functions, effortful control, self-control, and
the domains or processes of self-regulation. The moderator analysis by students' grade
level was conducted within each category separately to determine whether different
patterns emerged across them (see Table 18).
Table 17 Results for Students' Grade Level, Collapsing Across Constructs

Note. Average correlations with different subscripts significantly
differ from each other, p < .05
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Executive functions. Significant variation across the six grade ranges was found
for composite and separate measures of constructs defined as executive functions [Qb(5)
= 1081.72, p < .01 for fixed and Qb(3) = 160.83 p < .01 for random]. Unlike the moderator
analysis collapsing across self-regulation constructs, significantly stronger correlations
emerged across preschool [r = .28, 95% CI (.25, .31), k = 8], kindergarten [r = .32, 95% CI
(.28, .36), k = 8], and lower elementary school [r = .38, 95% CI (.32, .43), k = 16] before
becoming weaker in upper elementary school [r = .28, 95% CI (.21, .36), k = 16] and
significantly so in middle school [r = .23, 95% CI (.11, .34), k = 6].
Effortful control. Significant variation across the six grade ranges only emerged
for constructs defined as effortful control under fixed-effect assumptions [Qb(4) = 54.58,
p < .01 for fixed and Qb(3) = 5.62, p = .26 for random].
Self-control. Significant variation across the six grade ranges emerged for selfcontrol definitions under both fixed and random effect assumptions [Qb(5) = 313.61, p <
.01 for fixed and Qb(3) = 57.94, p < .01 for random]. Unlike the pattern for executive
functions and effortful control, a stronger correlation emerged for self-control in middle
school [r = .30, 95% CI (.20, .38), k = 9] than any narrower grade range in elementary
school (see Table 18). Notably, a steep and significant decline then occurred between
middle school and high school [r = .08, 95% CI (-.03, .36), k = 1].
Self-regulation processes and domains. Significant variation across the six grade
ranges emerged for self-regulation processes and domains under both fixed and random
effect assumptions [Qb(5) = 164.88, p < .01 for fixed and Qb(5) = 18.13, p < .01 for
random]. A relatively weak correlation was found in preschool [r = .21, 95% CI (.15, .28),
k = 6] before becoming significantly stronger in kindergarten [r = .35, 95% CI (.27, .42), k
= 8], weaker in lower elementary school [r = .24, 95% CI (.20, .29), k = 4], then
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progressively stronger across upper elementary school [r = .33, 95% CI (.24, .41), k = 4]
and middle school [r = .36, 95% CI (.29, .43), k = 2].
Table 18 Students' Grade Level, Categorized by Construct

Note. Average correlations with different subscripts significantly differ, p < .05
3.2.3.3 Academic subject
The average correlation between the capacity aspect of self-regulation and
achievement varied significantly based on the academic subject in both models of error
[Qb(3) = 152.84, p < .01 for fixed and Qb(3) = 18.93, p < .01 for random]. The correlation
was strongest for social studies [r = .44, 95% CI (.37, .49), k = 1], followed by science [r =
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.36, 95% CI (.24, .47), k = 4], math [r = .32, 95% CI (.30, .35), k = 178], and finally language
arts [r = .29, 95% CI (.27, .31), k = 78]. Unlike in the meta-analysis by construct label, no
significant differences emerged when collapsing across self-regulatory capacities. When
the moderator analysis was conducted within narrower conceptual categories, however,
significant differences emerged for executive functions. In particular, the average
correlation for social studies [r = .44, 95% CI (.37, .49), k = 1] was significantly stronger
than the average correlation for math [r = .35, 95% CI (.31, .38), k = 42] or language arts [r
= .32, 95% CI (.29, .35), k = 42]. However, math and language arts did not significantly
differ from either other (see Table 19).
Table 19 Results for Academic Subject, Categorized by Construct

3.2.4 Methodological Moderators
3.2.4.1 Type of self-regulation measure
Unlike in the meta-analysis by construct label, the way self-regulation was
measured significantly moderated its correlation with achievement only under fixed98

effect assumptions in this meta-analysis [Qb(7) = 400.85, p < .01 for fixed and Qb(7) =
8.43, p = .20 for random].

Table 20 Type of Self-Regulation Measure, Collapsing Across Constructs

Note. Average correlations with different subscripts significantly differ, p <. 05
3.2.4.2 Type of achievement measure
However, the way achievement was measured significantly moderated its
relation with self-regulation under both fixed- and random-effect assumptions [Qb(7) =
335.96, p < .01 for fixed and Qb(8) = 21.71, p < .01 for random]. The average correlation
was strongest when achievement was rated by students [r = .43, 95% CI (.29, .54), k = 2],
parents [r = .41, 95% CI (.22, .56), k = 3], and then teachers [r = .34, 95% CI (.28, .40), k =
13]. Students' course grades [r = .36, 95% CI (.28, .43), k = 15] and GPA [r = .33, 95% CI
(.30, .37), k = 23] produced the next strongest correlations with self-regulation, followed
by standardized test with the weakest average correlation [r = .29, 95% CI (.26, .31), k =
186]. When multiple measures of achievement were combined, they had a significantly
stronger correlation with self-regulation than any other type of achievement measure.
99

The only other significant differences emerged for standardized tests, which revealed a
weaker correlation with self-regulation than when academic performance was rated by
teachers, parents, and students themselves.
However, this overall pattern of findings obscures the relation between different
achievement measures and self-regulation when this multidimensional construct is
categorized more narrowly into executive functions, effortful control, self-control, and
the defining metacognitive processes of self-regulation. Categorizing constructs this way
enables a more nuanced test of hypotheses. As expected, more subjective measures of
achievement (e.g., parent ratings) and those that incorporate factors beyond learning
(e.g., course grades) had the strongest correlation with effortful control. The same
pattern occurred for self-control and the processes or domains of self-regulation (see
Table 21) As expected, this pattern was reversed for executive functions. Definitions
reflecting single executive functions or their combination had a significantly stronger
correlation with standardized tests [r = .31, 95% CI (.28, .34), k = 54] than with students'
GPA [r = .20, 95% CI (.12, .29), k = 4] and parent ratings of academic performance [r =
.14, 95% CI (-.11, .38), k = 1].
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Table 21 Type of Achievement Measure, Categorized by Constructs

Note. Average correlations with different subscripts significantly differ, p < .05

3.3 Meta-Analysis by Construct Measure
The literature search uncovered 147 research reports with at least one correlation
between academic performance and self-regulation that qualified for this meta-analysis
based on constructs were measured In these 147 reports, there were 151 studies, 165
samples considered independent for the overall analysis, and 1,470 relevant correlations.
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3.3.1 Preliminary Analyses
The distribution of 1,470 correlations between self-regulation constructs and
academic performance was analyzed for normality, outliers, and evidence of missing
data. The distribution demonstrated acceptable skewness (.04) and kurtosis (-.66),
indicating that a Grubb's test for outliers could be conducted. The Grubb's test did not
identify any correlations that needed to be Winsorized to the next strongest correlation
in the distribution. Each correlation was then converted into z'-scores using Fisher's
transformation. Duvall and Tweedie's trim-and-fill procedure was then conducted to
explore the possibility of missing correlations on the left side of the distribution,
resulting from either the literature search procedure or suppression of findings in the
primary research. Correlations from each independent sample were first averaged
together, and the distribution of these average correlations was analyzed for evidence of
asymmetry. Based on this test, no correlations were imputed under random error
assumptions and 40 correlations were imputed under fixed error assumptions.
Publication bias. A moderator analysis tested whether the average weighted
correlation between self-regulation constructs and academic performance differed based
on the publication status of each study. A significant difference between published and
unpublished reports was found under both fixed- and random-effects assumptions
[Qb(1) = 755.49, p < .01 for fixed and Qb(1) = 28.47, p < .01 for random] also favoring
published studies.

3.3.2 Overall Correlation with Academic Performance
Correlations within each independent sample were first averaged together,
producing 131 correlations that contributed to the overall relation between selfregulation and academic performance. This average weighted correlation was significant
under both models of error [r = .27, 95% (.27, .27), p < .01 for fixed and r = .30, 95% CI
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(.28, .31) p < .01 for random]. However, there was evidence of more variation around
each weighted average than sampling error alone could explain [Qw(130) = 5315.61, p <
.01].
This significant Qw statistic indicates systematic variation among the 173
average correlations. Using a shifting unit of analysis approach, five moderator analyses
were conducted to test whether variables of theoretical and methodological interest can
explain this systematic variation. The complete results of these moderator analyses are
presented in Tables 23 - 29. Unless otherwise noted, results described below are from
random error models.
Table 22 Overall Correlation Based on Construct Measure

Note. Average correlations with different subscript significantly differ, p < .05

3.3.3 Theoretical Moderators
3.3.3.1 Specific self-regulation construct
As expected, some self-regulation constructs were more strongly related to
academic performance than others when categorized based on how they were measured
[Qb(38) = 359.06, p < .01]. Pairwise comparisons were conducted to explore these
differences. Table 23 presents a complete list of the average correlations between
academic performance and self-regulation constructs categorized based on how they
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were measured, while Table 24 presents the results of significance testing under
random-effects assumptions. Patterns of results are described next.
Measures reflecting multiple executive functions [r = .33, 95% CI (.30, .36), k = 41]
had among the strongest correlations with achievement, as they did when executive
functions were instead categorized by author labels or definitions. Yet the correlation for
effortful control was stronger in this meta-analysis [r = .35, 95% CI (.28, .41), k = 17],
although not significantly so. Relatively strong correlations also emerged for measures
of executive attention [r = .31, 95% CI (.24, .38), k = 3 for attention shifting; r = .34, 95% CI
(.23, .43), k = 10 for attentional control; r = .50, 95% CI (.27, .68), k = 11 for attention
focusing] and updating [r = .34, 95% CI (.30, .37), k = 26], likely reflecting their mutual
and multiple roles in academic performance. The average correlations for composite
measures of self-regulation [r = .32, 95% CI (.27, .37), k = 30] and ego resiliency [r = .32,
95% CI (.25, .38), k = 4] were the same, perhaps signaling that navigating social demands
and personal goals share a common pathway to achievement.
The average correlations for measures that reflected different forms of response
inhibition coalesced around each other more in this meta-analysis, especially delay of
gratification [r = .25, 95% CI (.16, .23), k = 9] and self-control [r = .27, 95% CI (.23, .30), k =
46]. As expected, however, initiating a response through activation control had a
significantly weaker correlation with achievement than inhibiting one [r = .19, 95% CI
(.09, .28), k = 2].
"Hot" self-regulation constructs had weaker correlations with achievement,
ranging from inhibiting emotional responses [r = .06, 95% CI (-.11, .12), k = 1] to more
coordinated self-regulation of emotion [r = .21, 95% CI (.14, .28), k = 10]. The correlation
for self-regulation of behavior was stronger [r = .26, 95% CI (.18, .33), k = 18], but not
significantly so. "Cool" self-regulatory capacities generally demonstrated a stronger
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correlation with achievement than affectively-laden ones, with the exception of effortful
control. This pattern of findings is clearest in the meta-analysis by construct measure.
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Table 23 Average Correlations Based on Construct Measure
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Table 21 (continued)

Table 24 Pairwise Comparisons Based on Construct Measure

Note. Comparisons conducted under random-effects assumptions where k > 3.
† p <.10, * p <.05, ** p < .01

3.3.3.2 Students' grade level
The moderator analysis based on students' grade level was also conducted two
ways in this meta-analysis. First, students' grade level was categorized broadly as
preschool, elementary school (kindergarten through 5th grade), middle school (6th
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through 8th grade), or high school (9th through 12th grade) and all self-regulation
constructs were included in a single analysis. When conducted this way, significant
variation across the four grade ranges was found under both models of error [Qb(3) =
98.44, p < .01 for fixed and Qb(3) = 15.69, p < .01 for random]. Like in the other two metaanalyses, however, the only significant difference emerged from preschool [r = .25, 95%
CI (.23, .27), k = 28] to elementary school [r = .31, 95% CI (.28, .33), k = 95]. To better
explore how students' grade level influences the relation between self-regulation and
academic performance, students were next grouped into six narrower categories as in
the other meta-analyses. However, the same general trend appeared when grade levels
were grouped narrowly as when they were grouped broadly (see Table 25). Second, selfregulation constructs were separated into four more conceptually distinct categories:
executive functions, effortful control, self-control, and the domains or processes of selfregulation. The moderator analysis by students' grade level was conducted within each
category separately to determine whether different patterns emerged across them (see
Table 26).
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Table 25 Students' Grade Level, Collapsing Across Constructs

Note. Average correlations with different subscripts are significantly
different from each other, p < .05

Executive functions. Significant variation across the six grade ranges was found
for composite and separate measures of constructs defined as executive functions [Qb(5)
= 1095.82, p < .01 for fixed and Qb(5) = 14.49 p < .01 for random]. A significant increase
was found between preschool [r = .25, 95% CI (.23, .27), k = 28] and kindergarten [r = .30,
95% CI (.25, .34), k = 33], before stabilizing across the remaining years of elementary and
middle school. However, a significant decline occurred immediately following the
transition to high school [r = .19, 95% CI (.02, .34), k = 2].
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Effortful control. Fewer studies contributed to this moderator analysis for
effortful control, and perhaps for that reason significant variation across the six grade
ranges only emerged under fixed-effect assumptions [Qb(4) = 42.08, p < .01 for fixed and
Qb(3) = 5.42, p = .25 for random]. However, marginally significant differences were
found between effortful control and academic performance in preschool [r = .24, 95% CI
(.10, .36), k = 3] compared to kindergarten [r = .30, 95% CI (.22, .38), k = 5] and lower
elementary school [r = .29, 95% CI (.25, .33), k = 1] compared to upper elementary school
[r = .38, 95% CI (.29, .46), k = 2].
Self-control. Significant variation across the six grade ranges emerged for selfcontrol measures under both fixed and random effect assumptions [Qb(5) = 321.82, p <
.01 for fixed and Qb(3) = 28.27, p < .01 for random]. Unlike the pattern for executive
functions and effortful control, a stronger correlation emerged for self-control in middle
school [r = .32, 95% CI (.23, .40), k = 15] than any narrower grade range in elementary
school (see Table 26). After the increase in middle school, a significant decline occurred
after the transition to high school [r = 24, 95% CI (.16, .31), k = 3]. However, this decline
was far less steep than in the meta-analysis by construct definition.
Self-regulation processes and domains. Significant variation across the six grade
ranges also emerged for self-regulation processes and domains under both models of
error [Qb(5) = 277.02, p < .01 for fixed and Qb(5) = 20.64, p < .01 for random]. However,
there were considerable differences in the pattern of findings between the meta-analysis
by construct definition and measure. A surprisingly strong correlation was found in
preschool [r = .31, 95% CI (.25, .36), k = 3] before becoming significantly weaker in
kindergarten [r = .22, 95% CI (.16, .27), k = 14]. A significantly stronger correlation
emerged again in 3rd through 5th grades [r = .34, 95% CI (.24, .43), k = 5] before
declining in middle school [r = .27, 95% CI (.14, .39), k = 3] and again after the transition
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to high school [r = .23, 95% CI (.00, .44), k = 3]. However, neither of these declines were
significant (see Table 26).
Table 26 Results for Students' Grade Level, Categorized by Construct

Note. Average correlations with different subscripts significantly differ, p < .05

3.3.3.3 Academic subject
The average correlation between the capacity aspect of self-regulation and
achievement varied significantly based on the academic subject in both models of error
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[Qb(3) = 323.74, p < .01 for fixed and Qb(3) = 39.44, p < .01 for random]. However, the
pattern of findings differed from the meta-analysis by construct labels and definitions.
Collapsing across all self-regulatory capacities, a significantly stronger correlation
emerged for math [r = .30, 95% CI (.28, .33), k = 105] than for language arts [r = .27, 95%
CI (.24, .29), k = 110], social studies [r = .24, 95% CI (.02, .43), k = 3], and science [r = .26,
95% CI (.12, .39), k = 6].
As expected, the difference between math and language arts became
nonsignificant for effortful control and more pronounced for executive functions. Within
both approaches to self-regulation, the average correlations for science and social studies
became noticeably but not significantly stronger than when the moderator analysis
collapsed across categories. Although pairwise comparisons were underpowered given
so few studies contributing to science and social studies achievement, their averages
exceeded that of math for both effortful control and executive functions. Average
correlations for self-control and self-regulation domains or processes differed less across
academic subjects, but in both cases the average for math was significantly stronger than
language arts, social studies, or science (see Table 27).
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Table 27 Academic Subject, Categorized by Construct

3.3.4 Methodological Moderators
3.3.4.1 Type of self-regulation measure
Unlike in the meta-analysis by construct definition, the way self-regulation was
measured significantly moderated its correlation with achievement under both fixedand random-effects assumptions in this meta-analysis [Qb(5) = 550.95, p < .01 for fixed
and Qb(5) = 17.06, p < .01 for random]. As expected, the strongest correlations emerged
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for direct assessment [r = .31, 95% CI (.28, .33), k = 90] and teacher report [r = .30, 95% CI
(.26, .33), k = 48]. However, these two measures did not significantly differ from each
other or from parent report [r = .28, 95% CI (.24, .32), k = 33]. As expected, the correlation
for self-report [r = .25, 95% CI (.20, .29), k = 31] was significantly weaker than both
Table 28 Type of Self-Regulation Measure, Collapsing Across Constructs

teacher report and direct assessment but not parent report (see Table 28).
3.3.4.2. Type of achievement measure
The way achievement was measured significantly moderated its relation with
self-regulation under both fixed- and random-effect assumptions [Qb(7) = 463.01, p < .01
for fixed and Qb(7) = 31.54, p < .01 for random]. The average correlation was strongest
when achievement was rated by students [r = .43, 95% CI (.29, .54), k = 2], parents [r =
.41, 95% CI (.22, .56), k = 3], and then teachers [r = .35, 95% CI (.27, .42), k = 19]. Students'
GPA [r = .38, 95% CI (.33, .42), k = 15] and course grades [r = .33, 95% CI (.27, .39), k = 17]
produced the next strongest correlations with self-regulation, followed by standardized
test with the weakest average correlation [r = .28, 95% CI (.26, .30), k = 118]. The only
other significant differences emerged for standardized tests, which revealed a weaker
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correlation with self-regulation than when academic performance was rated by teachers,
parents, and students themselves.
Like in the other meta-analyses, this overall pattern of findings obscures the
relation between different achievement measures and self-regulation when it is
categorized more narrowly into executive functions, effortful control, self-control, and
the defining metacognitive processes of self-regulation. Categorizing constructs this way
enables a more nuanced test of hypotheses. As expected, more subjective measures of
achievement (e.g., parent ratings) and those that incorporate factors beyond learning
(e.g., course grades) had the strongest correlation with effortful control. The same
pattern occurred for self-control and the processes or domains of self-regulation (see
Table 29). However, this pattern was reversed for executive functions. Measures
reflecting single or multiple executive functions had a significantly stronger correlation
with standardized tests [r = .32, 95% CI (.29, .34), k = 69] than with students' GPA [r =
.17, 95% CI (.06, .27), k = 1] and teacher ratings of academic performance [r = .18, 95% CI
(.08, .27), k = 5].
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Table 29 Type of Achievement Measure, Categorized by Construct

Note. Average correlations with different subscripts are significantly different from
each other, p < .05

3.4 Comparisons Across Meta-Analyses
3.4.1 Alignment Among Construct Labels, Definitions, and Measures
The 155 studies that qualified for at least one meta-analysis produced 1,542
relevant correlations that measured 330 self-regulation constructs across 178
independent samples. As a result, there were 330 opportunities for misalignment in the
way authors labeled, defined, and measured self-regulation constructs. Misalignment in
some form occurred for 196 of the 330 possible opportunities, or 59% of the time. The
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construct label contributed to this misalignment 12% of the time, while the construct
definition did so 42% of the time and the construct measure did so 25% of the time.
Misalignment arose from two of these sources 6% of the time and from all three sources
7% of the time.

3.4.2 Variation in Construct Labels, Definitions, and Measures
Three chi-squared goodness-of-fit tests were conducted to determine whether
there was significant variation in the way self-regulation constructs were labeled,
defined, and measured. Each of these goodness of fit tests produced a significant Chisquared statistic, indicating a discrepancy in the way self-regulation constructs were (1)
labeled and defined [χ2(24) = 5100.24, p < .01], (2) labeled and measured [χ2(24) = 81.55, p
< .01], or (3) defined and measured [χ2(24) = 11745.96, p < .01].

3.4.3 Differences Across Construct Labels, Definitions and Measures
Significant discrepancies across the three meta-analyses produced different
results within the moderator analyses, as described throughout this section. Both the
pattern and significance of findings changed in some meta-analyses (e.g., students'
grade level), indicating that inconsistencies in the way self-regulation constructs were
labeled, defined, and measured are obscuring what research is suggesting about their
correlation with achievement. However, pairwise comparisons revealed few significant
differences between average correlations across the meta-analyses (see Appendix F). For
example, the average correlation between executive functions and math performance
did not significantly differ based on whether construct were labeled, defined, or
measured.
The notable exception was self-control. In particular, the average correlation
between self-control and achievement differed significantly based on how the construct
was labeled (e.g., "self-discipline" vs. "self-control strength"). Moreover, the average
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correlation between self-control and achievement significantly changed across the metaanalyses for students in preschool, kindergarten, and lower high school. These
differences indicate that inconsistencies in the literature may primarily originate from
how authors study self-control, including idiosyncratic labeling and overlapping
conceptual or operational definitions with self-regulation.
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4. Discussion
The dynamic processes and domains of self-regulation, along with the
metacognitive skills and dispositional tendencies giving rise to them, comprise perhaps
the most enduring phenomenon in the social sciences. From Aristotle to William James,
scholars have long speculated about the role of self-regulation in everyday life and even
the afterlife (Baumeister & Vohs, 2004; James, 1890). With theoretical and
methodological advances in psychology, this longstanding fascination has transformed
into rigorous and innovative research. This research reveals an important role for selfregulation in achievement, yet inconsistent findings have obscured how factors within
the student and school influence it during critical academic stages.
Exploring these questions was the overarching goal of my dissertation. Metaanalysis accomplishes this goal by integrating research across theoretical perspectives
and methodological approaches in order to draw inferences based on the entire body of
empirical literature (Cooper, 2010). From this literature, three separate meta-analyses
were conducted that categorized self-regulation constructs guided by authors' labels,
definitions, or measures. Doing so enabled a comparison across the three meta-analyses
to explore often-cited inconsistencies (e.g., Zeidner et al., 2001) within the diverse and
disjointed self-regulation literature. Theoretical and methodological factors expected to
moderate the correlation between self-regulation and achievement were tested within
each meta-analysis, revealing a panoramic yet complex picture of this important
research question.
Main findings from moderator analyses are discussed next, with inferences
drawn from the meta-analysis by construct measure. Although measures never perfectly
capture the underlying construct, they do provide the most proximal representation of
even elusive ones like self-regulation (Barron et al., 2008; Hulleman et al., 2010; Shadish,
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Cook, & Campbell, 2002). Whether observed or latent, our closest approximation of a
construct remains how we most validly measure it. Construct labels and definitions
should follow suit and, in doing so, reflect the construct as well as the measure does. It is
this logic that led to interpreting findings from the meta-analysis by construct measure
because perfect alignment among authors' labels, definitions, and measures occurred
only 41% of the time. Therefore, interpreting findings based on construct labels or
definitions could be misleading. Different patterns of findings within each meta-analysis
and the significant discrepancies they produced will be discussed later in this section.

4.1 Interpretation of Findings
Taken together, the processes, domains, and underlying skills of self-regulation
were significantly correlated with academic performance during the pivotal transition to
formal schooling and the academic stages that follow it. Each theoretical and
methodological factor explored in the meta-analysis significantly moderated this overall
effect. Conflicting patterns of findings often reflected the multidimensional nature of
self-regulation, with its components giving rise to developmental and domain
differences that largely aligned with hypotheses.

4.1.3 Specific Self-Regulation Constructs
A moderator analysis based on the specific self-regulation construct provided
evidence of their relative importance in learning and achievement, while also raising
measurement issues. The strongest correlation was expected for composite measures of
self-regulation because they represent the extent to which students successfully manage
thoughts, feelings, and behavior during goal pursuit. However, the correlation for this
broad construct was not significantly stronger than the correlation for either approach to
self-regulation (i.e., executive functions, effortful control). Findings for separate
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processes and domains of self-regulation may signal two methodological explanations
for this unexpectedly weak correlation with achievement.
First, the processes and domains measured separately in the meta-analysis were
differentially related to achievement. This finding may reduce the predictive power for
composite measures because variation in self-regulation would be less tied to variation
in academic performance. The defining metacognitive processes of self-regulated
learning were also differentially related to achievement, with planning emerging as the
strongest predictor of performance. The average correlation for planning in the present
meta-analysis was similar in magnitude, indicating that it may play a particularly
important role in pursuing goals beyond learning. This forethought figures more
prominently in models of self-regulated learning (e.g., Winne & Hadwin, 1995;
Zimmerman, 2001), and thus explicitly incorporating it into broader self-regulation
models could provide a richer account of goal pursuit.
Second, students often reported their own goal setting and monitoring. Doing so
should further attenuate their relation with achievement given shortcomings associated
with this type of measure. For example, limited introspective access to higher-order
processes such as self-monitoring would compromise both the validity and reliability of
self-report measures (Nisbett & Wilson, 1977). This methodological shortcoming
plagued the meta-analytic findings for self-regulated learning, with most metacognitive
processes measured through fallible self-report (Dent et al., in press). Triangulating
among measures of self-regulation could counteract the shortcomings associated with
each, likely producing a stronger and more accurate correlation with achievement.
Ego resiliency had the same correlation with achievement as self-regulation,
indicating that managing personal goals and navigating social demands may share
underlying processes or pathways to achievement. This possibility could be explored in
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future research that includes mediators of their influence on achievement, testing
whether different indirect effects emerge in structural equation models. Adopting this
more sophisticated statistical technique would transform our understanding of the
correlations uncovered by this meta-analysis, especially the hypothesized direct and
indirect pathways to achievement. Several studies have done so for executive functions
and effortful control (e.g., Brock et al., 2009), yet the pathway between broader selfregulation constructs has been proposed but not empirically tested (Eisenberg et al.,
2010).
An indirect pathway was proposed for effortful control, given its role in
regulating emotions and forming protective relationships with teachers. This presumed
pathway produced the strongest average correlation with achievement, although it was
not significantly stronger than the correlation for executive functions. This
nonsignificant difference was surprising given the more direct, proximate pathway
proposed for these metacognitive skills. Perhaps the relatively poor ecological validity of
direct assessments is partially responsible for the nonsignificant difference with effortful
control. That is, performance on these measures may not translate to real classroom or
assessment contexts as well as teacher reports of effortful control. As a result, the direct
influence of executive functions on achievement may be underestimated in this metaanalysis.
The way achievement was measured may also have influenced this finding. In
particular, effortful control was almost exclusively paired with course grades. Given the
shared role of teacher beliefs and classroom behavior in both effortful control and course
grades, the correlation between them was likely inflated. Although far more often paired
with standardized tests, the correlation between executive functions and course grades
was also explored. Because executive functions were expected to have a weaker
122

influence on course grades, their pairing could have attenuated the correlation for
composite measures of these metacognitive skills. An ideal proving ground for the
relative importance of executive functions and effortful control would thus require
comparing the correlation between effortful control and course grades to the correlation
between executive functions and standardized tests. Indeed, this comparison produced a
significantly stronger correlation between effortful control and course grades
(aggregated as GPA) than between executive functions and standardized tests.
The pattern of results for single executive functions supported hypotheses about
their relative influence on academic performance. In particular, updating working
memory had the strongest correlation, followed by shifting, and finally inhibiting. The
strongest correlation was expected to emerge for updating, given its sweeping role in
both developing and demonstrating academic skills in addition to its unique association
with intelligence (Friedman et al., 2006). The correlation for shifting between sets or
mental operations was stronger than expected, yet still significantly weaker than
updating. While shifting builds upon the other executive functions to facilitate a flexible
approach to goal pursuit (Hofmann et al., 2012), doing so plays a narrower role than
updating does. The correlation for inhibiting was significantly weaker than the
correlations for either updating or shifting. However, excluding samples of students
with diagnosed ADHD likely restricted the range in this executive function and thus
attenuated its observed association with achievement.
Finally, relatively weak correlations emerged for self-control and delay of
gratification. These findings were surprising given the often-cited influence of students'
ability to override impulses or other maladaptive responses on many measures of
academic outcomes (e.g., Baumeister & Vohs, 2004; Mischel et al., 1989). However,
interchangeable labeling of self-control and self-regulation may have contributed to the
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weaker correlation for the former than expected. By more narrowly defining self-control
and grouping correlations based on how constructs were measured rather than labeled,
the correlation for self-control found in this meta-analysis may better reflect its real role
in achievement.
An explanation for the weak correlation between delay of gratification and
achievement is more elusive, especially given researchers' use of the paradigm that
produced such strong effects from Mischel's famed "marshmallow test" (Mischel et al.,
1989). Perhaps the samples contributing to this meta-analysis underestimate the
enduring effect of forgoing temptations in favor of future rewards. Specifically,
elementary students most often comprised the samples in which delay of gratification
was tested. Yet the need to override an immediate temptation to secure a later outcome
becomes particularly important as students advance through secondary school and
college, when social alternatives are more salient and academic stakes are higher (Eccles
et al., 1993). Therefore, a stronger correlation may have emerged among middle or high
school students balancing the choices before them with more distant academic
consequences.

4.1.2 Students' Grade Level
The developmental trajectory of the relation between self-regulation and
academic achievement has gone largely unexplored, but it is likely influenced by
changes within the student, their academic context, and the nature of assessment.
Collapsing across all self-regulation constructs, the only significant difference emerged
between preschool and elementary school. However, conducting this moderator analysis
with narrower conceptual categories revealed a pattern of findings more consistent with
hypotheses. In each of these moderator analyses, the correlation between self-regulation
constructs and achievement became significantly stronger from preschool to
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kindergarten as the overall analysis revealed. This finding was expected, given the new
contextual and cognitive demands students face after the transition to formal schooling.
Kindergarten classrooms impose new structure and expectations, with students' ability
to regulate impulses, emotions, and their behavioral expression considered crucial by
teachers (Blair, 2001). The importance that elementary school teachers place on
classroom conduct and engagement is reflected in the composition of course grades,
which should strengthen the correlation with self-regulation constructs during this
pivotal academic stage.
The only significant difference from elementary to middle school was found for
self-control, despite significant declines expected across self-regulatory constructs.
Instead, the correlation for self-control became stronger. The transition to middle school
is often a turbulent one for students adjusting to new academic expectations, classroom
structures, and social pressures. These contextual changes occur against the backdrop of
early adolescence, when social comparisons are acute and self-perceptions are fragile.
The confluence of academic and developmental changes produces a stage-environment
"misfit" during middle school that many students struggle to overcome (Eccles et al.,
1993). The ability to inhibit impulsive or maladaptive responses may be key to doing so,
and thus self-control would more strongly influence achievement through its indirect
pathway during middle school.
Few studies focused on high school, rendering explanations of the weaker
correlation for self-control and effortful control during this academic stage more
speculative. Because response inhibition features prominently in both constructs,
perhaps achievement in high school relies on it less than in middle school. Although less
is known about the transition to high school, it may be students' first exposure to a
departmentalized curriculum, academic tracking, and other factors that could influence
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the variation in achievement (Benner & Graham, 2009). These new influences on
achievement would likely weaken its observed relation with preexisting predictors. The
unexpected pattern of results for secondary school could be explored in future research
that extends the developmental lens beyond elementary school, during which most
studies were conducted.
Not surprisingly, far more studies focused on secondary school in the selfregulated learning meta-analysis (Dent et al., in press). Doing so likely reflects the
developmental periods considered critical for different domains and approaches to selfregulation. While self-regulated learning develops more rapidly across adolescence,
when students become able to coordinate metacognitive skills and apply them
strategically to academic tasks, executive functions and especially effortful control
emerge earlier (Eisenberg et al., 2010; Jurardo & Rosselli, 2007; McClelland & Cameron,
2011). Reflecting the lagged development of self-regulated learning, relatively little
research has been conducted on its relation with achievement in elementary school.
However, meta-analytic findings for this academic stage may reflect an intriguing
connection with the broader self-regulation construct.
In both the self-regulated learning and self-regulation meta-analyses, the
strongest correlation emerged for kindergarten through second grade. However, young
children are unable to self-regulate their learning during these grades and the subjective
nature of assessment does not require them to do so (Patrick, 1997; Brookhart, 1994) Yet
this may be key to a surprisingly strong correlation between self-regulated learning and
achievement. During early elementary school, acceptable social behavior is a prominent
component of classroom instruction and evaluation (Patrick, 1997). Therefore, students
who are better able to regulate their behavior may be evaluated more favorably than
students who are less able to do so. The self-regulation of behavior has been
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hypothesized to share some underlying processes with the self-regulation of learning
(Patrick, 1997). Therefore, these common processes possibly give rise to the strong
correlation for kindergarten through second grade in the self-regulated learning metaanalysis. As children make the transition to middle school, however, the developmental
trajectory of self-regulated learning and self-regulation may diverge. This possibility is
suggested by their different pattern of results across secondary school, which warrants
longitudinal research to determine the underlying changes responsible for it.
One exception was self-control, which had a significantly stronger correlation
with achievement in middle school as did self-regulated learning (Dent et al., in press).
For both constructs, however, the correlation became significantly weaker in ninth and
tenth grade. The unexpected pattern of results and the significant changes after school
transitions signal a need for longitudinal research that can better explain how the
relation between self-regulation and achievement develops over time.

4.1.3 Academic Subject
The correlation between self-regulation and achievement was stronger for some
academic subjects than others in both the moderator analysis collapsing across
constructs and when it was conducted with narrower categories. Collapsing across selfregulation constructs, the only significant difference emerged between math and
language arts. However, this difference became nonsignificant for effortful control and
stronger for executive functions. Somewhat surprisingly, the biggest difference between
math and language arts achievement emerged for self-control. This finding may reflect a
particularly important role of response inhibition in developing math skills, which were
tested most often in the meta-analysis. The correlation between self-control and
achievement in math may also be particularly strong because both direct and indirect
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pathways are at play for this academic subject. This possibility could be tested in future
research.
The pattern of findings from this moderator analysis also supports hypotheses
that cognitive and contextual factors directly tie executive functions to math
achievement, thus producing a stronger correlation than the indirect pathway for
effortful control would produce. However, executive functions had a stronger
correlation with performance in social studies and science than math. Testing for
significant differences among these subjects was considerably underpowered, yet our
findings serve as preliminary evidence that updating, shifting, and inhibiting may be
particularly important for achievement in less-structured academic subjects.
The structure of academic subjects also motivated hypotheses about the relation
between self-regulated learning and achievement (Dent et al., in press). Tasks are the
basic instructional unit in a classroom (Doyle, 1983), and thus their typical structure
could be one reason why the influence of self-regulation varies across academic
disciplines. Highly structured tasks provide more detailed requirements, have a clearer
linear procedure, involve more identifiable answers, and often include more precise
assessment criteria. Taken together, these features may require less self-regulation
because a strategic plan, subgoals, and way to monitor performance are already
embedded within the task structure. In contrast, tasks without these features encourage
self-regulation and may even require it for better performance (Lodewyk, Winne, &
Jamieson-Noel, 2009).
The same may be true of executive functions, which could improve performance
on less-structured academic tasks and especially those requiring quantitative skills.
Science may thus be the ideal proving ground for executive functions, a possibility that
has gone largely unexplored. This possibility is important to consider in future research,
128

since interventions have proven successful in fostering executive functions (e.g.,
Houben, Wiers, & Jansen, 2011). Doing so could, in turn, promote achievement in
disciplines such as science that combine less-structured tasks with quantitative skills.
Future research should explore this intriguing possibility through more
sophisticated statistical analyses that can control for other cognitive and contextual
factors. For example, multilevel modeling would enable researchers to disentangle the
characteristics of academic subjects that demand executive functions for successful
performance. If tasks with varying structures and complexity were nested within
students exposed to each of them, then confounding factors such as intelligence
(Friedman et al., 2006) and socioeconomic status (Blair, 2002) could be controlled while
testing the relative effect of executive functions on performance in different subjects.
The strongest correlation with effortful control also emerged for science, yet only
one sample contributed to this average and thus any conclusions from it would be more
speculative. Taken together, however, findings from the moderator analysis indicate that
science may combine both direct and indirect pathways that together render
achievement in this subject most contingent upon the capacity aspect of self-regulation.
This possibility should be explored in future research that extends beyond math and
language arts to compare a broader range of subjects and the different pathways to
achievement in them.

4.1.4 Type of Self-Regulation Measure
As expected, academic performance was more strongly correlated with some
self-regulation measures than others. The pattern of findings in this moderator analysis
was consistent with hypotheses that the weakest correlation would emerge for selfreport while the strongest correlations would emerge for teacher reports and direct
assessments of students' self-regulatory capacities. However, teacher reports and direct
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assessments did not significantly differ from each other. This finding indicates that the
shortcomings of direct assessments and teacher reports may cancel each other out when
their association with achievement is explored. As a result, relatively little shared
measurement error would be included in a latent self-regulation variable if it were
modeled from both direct assessments and teacher reports (see Hoyle, 2011). Doing so
would substantially improve the construct validity of this latent variable when its
relation with achievement is explored using structural equation modeling. The validity
of self-regulation measures has been questioned by many leaders in the field, who are
skeptical about whether this elusive construct is operationalized accurately. While
structural equation modeling does not overcome the shortcomings of specific measures,
it does limit their influence on a latent variable constructed from multiple types of
measures. This multitrait-multimethod approach would answer the clarion call for
triangulation among measures (Schunk, 2008).
Somewhat surprisingly, parent reports did not produce a significantly weaker
correlation than either teacher reports or direct assessments. The indirect pathway
between self-regulation and achievement often plays out in the classroom and thus
beyond the watchful eyes of parents. How self-regulation manifests in the classroom is
instead reported by teachers, whose perspective infuses measures of self-regulation and
academic competence in the form of course grades. Therefore, teacher reports were
expected to reveal a significantly stronger association with achievement than parent
reports. However, the nonsignificant difference between these two measures
underscores the need to interpret findings from this moderator analysis cautiously given
its confound with specific self-regulation constructs. As expected, executive functions
were almost exclusively measured by direct assessments and effortful control was most
often reported by parents. The type of self-regulation measure is thus entangled with the
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underlying construct it is supposedly capturing. This confound is common in the selfregulation literature, but it undermines comparisons across different self-regulation
constructs and their relative influence on academic outcomes (Blair & Razza, 2007).
Finding common methodological ground is thus needed to accurately answer
these important and topical research questions. Doing so requires new measures that
capture the different approaches to self-regulation from multiple perspectives. Valid
direct assessments of effortful control and the emotion regulation it subserves would be
a valuable first step, given the shortcomings of current measures tapping these
constructs (Liew, 2012; McClelland & Cameron, 2011). Likewise, indirect assessments of
executive functions could complement the imperfect but improving current measures of
this supervisory system (Miyake et al., 2000). With multiple measures of each approach
to self-regulation, comparisons between them could be conducted through structural
equation modeling. By modeling latent variables and mediational pathways, this
approach holds considerable promise for informing our understanding of the role selfregulation plays in academic performance.
Structural equation modeling would also inform our understanding of the role
self-regulated learning plays in academic performance, although the measurement
issues within this domain are notably different from the other self-regulatory capacities.
Like them, self-regulated learning is a challenge to measure. Retrospective self-reports
have fallen out of favor among researchers who see new methods as a richer and more
valid way to capture how students self-regulate their learning in real time (Greene &
Azevedo, 2010; Winne & Perry, 2000). This trend reflects the shift in how self-regulated
learning has been conceptualized, which differs in its sensitivity to context from many of
the other self-regulatory capacities (Boekaerts & Corno, 2005). Unlike them, the type of
self-regulated learning measure is not confounded with particular constructs. As a
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result, the meta-analytic finding that direct assessments revealed a remarkably stronger
correlation with achievement than any other type could be confidently attributed to the
measure. Including self-regulated learning in the current meta-analysis would
undermine this confidence because direct assessments were almost exclusively
associated, and thus confounded, with executive functions.

4.1.5 Type of Achievement Measure
Self-regulation had a stronger correlation with some measures of achievement
than others, yet the expected pattern of results was only revealed through separate
moderator analysis based on narrower conceptual categories. As expected, either
separate executive functions or measures integrating them had the strongest correlation
with standardized test scores. The average correlation for this type of achievement
measure was significantly stronger than for students' course grades (either separate or
aggregated as GPA) and teacher ratings of academic performance. This finding supports
the proposed direct pathway between executive functions and achievement, which is
best captured by standardized tests. Course grades and teacher ratings of academic
performance are infused with other factors that executive functions influence less,
including students' classroom conduct and participation. These behaviors begin the
indirect pathway to achievement through forming adaptive relationships with teachers
and fostering adaptive engagement with learning activities. While both of these factors
ultimately influence performance on standardized tests, they especially do so for
students' course grades and teachers' ratings of academic competence. Both behavioral
and cognitive engagement often explicitly contribute to these measures of achievement
(Brookhart, 1994), and thus self-regulation constructs that influence engagement were
expected to have a stronger association with course grades than standardized tests. This
hypothesis was supported by the moderator analysis. As expected, significantly stronger
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correlations emerged for course grades and teacher ratings than for standardized tests
among effortful control, self-control, and composite measures of self-regulation.
Conversely, significantly weaker correlations were expected between selfregulated learning and course grades than standardized tests. Like executive functions,
the defining metacognitive processes of self-regulated learning should have a direct
influence on achievement. As a result, they should relate to measures of achievement
that better reflect this proposed pathway. Moreover, taking an achievement test is the
culmination of intensive study for many students and a snapshot of what they have
learned over a relatively long period of time (Anderman, Anderman, Yough, & Gimbert,
2010). Students should be more prepared to perform well on these tests if they typically
self-regulate schoolwork from start to finish, as common measures of self-regulated
learning capture.

4.2 General Limitations
This meta-analysis provides a panoramic view of how theoretical and
methodological factors influence the relation between self-regulation and achievement.
Results largely supported hypotheses, suggesting that capacity constructs of selfregulation shape achievement for some students, subjects, and assessments more than
others. While these moderator analyses can provide a new foundation for future
research and inform educational practice, they should be interpreted in light of seven
general limitations.
There are four main shortcomings associated with correlational data that qualify
the interpretation of findings. First, relying on correlations limits causal inferences that
can be made about the extent to which self-regulation improves academic performance.
While it is reasonable to assume that a significant correlation between achievement and
students' effortful control or executive functions may reflect their causal role in
133

achievement, this cannot be automatically inferred from the data. Instead, correlational
data can indicate how strongly variation in self-regulation is tied to variation in
achievement. Moreover, the relative strength of correlations for different self-regulation
constructs, academic subjects, and types of measures is an important indicator of factors
that may moderate an effect of self-regulation on achievement.
Yet even this interpretation must be tentative given the second shortcoming of
correlational data. In particular, a correlation between self-regulation and achievement
does not reveal the direction of the causal effect if one exists. Social-cognitive theory
would suggest that the relation between self-regulation and achievement is reciprocal,
which may contribute to the strength of their correlation (Pintrich, Roeser, De Groot,
1994). For example, students with higher self-efficacy have been shown to abandon
ineffective self-regulatory strategies faster (Collins, 1982) and engage in goal pursuit
more persistently (Hoyle & Gallagher, in press). That is, high self-efficacy leads to better
self-regulation and, in turn, better academic performance. However, better academic
performance instills students with confidence in their ability to perform academic tasks
well. In other words, high achievement also promotes high self-efficacy. Academic
achievement and the processes of self-regulation are thus mutually reinforcing, which
the strength of their correlation likely reflects to some extent (Blair, Collins, Kopp, 2010).
However, many researchers have argued that this mutual reinforcement influences the
approaches to self-regulation less, given the dispositional basis of effortful control and
cognitive architecture of executive functions (e.g., Blair & Razza, 2007). As a result, we
can be more confident that the correlations for these constructs reflect a single
directional pathway to achievement.
Third, the results of this meta-analysis do not reveal whether self-regulation
constructs are uniquely related to academic achievement. For example, we cannot know
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whether executive functions are associated with achievement apart from any covariation
with effortful control. Instead, regression analysis would be necessary to determine
whether specific self-regulation constructs have a significant unique relation with
academic performance (Cohen, Cohen, Aiken, & West, 2003). Although future research
could explore the relative influence of each self-regulation construct in this way, doing
so presents statistical challenges for some self-regulation constructs. In particular, the
two main self-regulatory processes are highly correlated with each other (Pintrich, 2000).
As a result, including separate measures of self-monitoring and self-evaluating in a
regression model could produce misleading coefficients for these predictors. To avoid
this effect of multicollinearity, a composite measure representing both processes could
replace a single measure of each (Cohen, Cohen, Aiken, & West, 2003). This composite
measure could be included in a regression model alongside the other self-regulatory
processes to determine which one has the strongest relation with achievement, a
question that could not be answered in the meta-analysis due to the dearth of single
process measures in the empirical literature. The possibility of multicollinearity is less of
a concern when comparing approaches to or domains of self-regulation, and thus future
research should build upon our findings to compare them using refined measures of the
same type.
In addition, many self-regulation constructs are strongly correlated with other
characteristics that predict academic performance, such as intelligence with updating
(Friedman et al., 2006), personality traits with planning (Hoyle & Gallagher, in press),
and socioeconomic status with executive functions (Evans & Rosenbaum, 2008). As a
result, the observed correlation between achievement and these capacities of selfregulation may be due to other factors as well. Controlling for these factors would
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strengthen the argument that this multidimensional construct has a significant causal
influence on achievement.
Fourth, most of the average correlations in this meta-analysis are considered
small to moderate, which may result in a relatively weak influence on achievement once
other factors are controlled (Cohen, 1992). However, the strength of these correlations
should not be dismissed. Even small correlations may have practical significance,
especially if an underlying effect accumulates over time. Given the multitude of factors
that influence students' immediate and long-term achievement, even small correlations
could reflect an important impact of self-regulation constructs (Kenney-Benson,
Pomerantz, Ryan, & Patrick, 2006).
In addition to general limitations due to correlational data, the scope of this metaanalysis also qualifies the interpretation of its results in three main ways. First, the
relation between self-regulation and academic achievement was primarily studied in the
United States and Western Europe, with few Asian or developing countries represented
in the literature. The external validity of results is thus questionable, especially given the
importance of context in shaping the expression, development, and influence of selfregulation (Blair, Collins, Kopp, 2010; Carlson, 2003). For these reasons, the importance
of environmental and situational factors has become a loud refrain among selfregulation researchers (McClelland & Cameron, 2011). Studies support this claim,
showing that students' self-regulatory capacities are sensitive to features of the
classroom, subject, and school (Ames, 1992). If students' immediate academic context
shapes self-regulation, then so too should cultural factors that act upon it. While crosscultural differences in the motivational aspect of self-regulation have been well
documented (e.g., Wang & Pomerantz, 2009), no studies have explored whether a
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country's approach to education impacts the relation between self-regulation and
achievement.
A cross-cultural comparison could focus on three countries-- United States,
China, and Finland-- that vary in their approach to education and success on
international measures of achievement. The focus on formal grading and standardsbased testing that characterizes American schools is largely absent from those in
Finland, yet their students perform among the highest on international assessments of
science, reading, and math. The only country consistently rivaling Finland is China, but
their education systems could not be more different (Whittaker, 1983, Ylolen, 2009).
These approaches produce different academic contexts, which can influence the
expression and development of self-regulation constructs (Blair, 2002; Blair, Collins,
Kopp, 2010). Cross-cultural differences in the relation between self-regulation and
achievement could not be explored in this meta-analysis, but exploring them is an
important direction for future research. Findings from this research could identify why
American students are falling behind their counterparts from other countries and inform
interventions to improve their standing on international achievement tests.
Second, the developmental and academic stages included in this meta-analysis
also qualify interpretations of findings. As the moderator analysis by students' grade
level revealed, most studies exploring the relation between self-regulation and academic
achievement focus on the formative years surrounding the transition to elementary
school. Therefore, applying these findings to students in secondary school may be
misleading. Future research could explore whether the patterns that appear in each
moderator analysis do indeed apply to students in secondary school, when their
academic context and the nature of assessment may render some self-regulatory
capacities particularly important. This can be seen in the current meta-analysis, with
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correlations becoming significantly weaker from middle to high school. However, more
confident inferences could be drawn from this finding if it were based on more studies.
For example, a multimethod approach to modeling executive functions could test
whether they differentially influence emerging math skills in elementary school or the
integration of these skills in secondary school. Following students longitudinally could
chart the developmental trajectory of this relationship, identifying critical periods when
quantitative skills and reasoning are particularly sensitive to variations in executive
functions. Doing so could pinpoint opportunities for interventions to improve students'
updating, shifting, inhibiting, and the coordination of these skills during academic
stages when doing so matters most.
Moreover, excluding college students from the meta-analysis further restricts
inferences that can be drawn from it. In particular, the personality approach to selfregulation is explored far more often in this population than across childhood and early
adolescence. Although this approach was excluded from the meta-analysis because it
represents psychological moderators of self-regulation rather than its underlying
processes or skills, the relation between personality and self-regulation is a prime
candidate for meta-analysis. Guided by the integrative conceptual framework proposed
in this dissertation, a meta-analysis could be conducted to explore the relation between
personality traits and the capacity aspect of self-regulation. Doing so would inform the
spirited discussion about psychological factors that moderate the expression or
effectiveness of self-regulation across many domains of human functioning beyond
academics (e.g., Hoyle & Gallagher, in press).
Third, constructs were included in the meta-analysis only if they represented
self-regulatory capacities across domains and approaches to studying them. However,
the definition of self-regulation has become increasingly broad over the twenty years
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that have brought this multidimensional construct to the forefront of psychology. As a
result, there is more to self-regulation than the metacognitive processes and skills that
enable it. These constructs represent the engine of self-regulation, but it would be
motionless without motivation to fuel it and directionless without a goal to guide it. The
representational and motivational aspects of self-regulation are intricately yet not
inseparably linked to its underlying capacities. Excluding these two aspects of selfregulation from the meta-analysis limits its conceptual scope, but combining
representational and motivation constructs with self-regulatory capacities in a single
meta-analysis would muddy the conceptual waters. The potential confounds discussed
among capacity constructs of self-regulation would only increase, thus obscuring
patterns and implications of findings. While our findings do not apply to self-regulation
in the broadest sense, they do retain valuable conceptual coherence.
A promising direction for future research would be conducting additional metaanalyses on the other aspects of self-regulation, employing the new meta-analytic
method developed in this dissertation to disentangle inconsistencies also plaguing those
literatures. If the same five moderator analyses were conducted within each of them and
categorized the same way, then comparisons across the different aspects of selfregulation could be conducted. Given the diverse and disjointed literature on the
capacities supporting, motivations fueling, and goals directing self-regulation, this
approach to integrating previous research could transform our understanding of an
elusive yet essential construct.

4.3 Implications
Both shortcomings and strengths of this meta-analysis provide a springboard for
promising new research. Integrating previous findings uncovered several research
questions awaiting answers, with possible ways to test them discussed alongside the
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results of moderator analyses. However, these moderator analyses and the approach to
conducting them have important theoretical, methodological, and practical implications
beyond those discussed alongside results.

4.3.1 Theoretical Implications
The unique conceptual and methodological approach to this meta-analysis
produced three main theoretical implications. Drawing from diverse disciplinary
perspectives and paradigms, the conceptual framework guiding this meta-analysis
represents the first attempt to integrate the entire array of self-regulatory capacities.
Many researchers have made important theoretical inroads by bridging the
neurocognitive and temperament approaches to self-regulation (e.g., Liew, 2012).
However, far fewer researchers have connected these developmental approaches to the
process-oriented contributions of social and educational psychology (e.g.. Hofmann et
al., 2012; Hoyle & Gallagher, in press). Doing so provides a more complete picture of the
metacognitive capacities enabling successful self-regulation, thereby creating common
conceptual ground and a springboard for interdisciplinary discussion.
Yet common ground requires a common way for scholars to communicate with
each other. Variation in the way self-regulation constructs have been labeled, defined,
and measured undermines this dialogue, obscuring similarities and even opportunities
for collaboration. The new meta-analytic method dissected this variation, distinguishing
between real fault lines and figments of conceptual or operational inconsistencies. Doing
so revealed that the apparent chaos of the self-regulation literature could be organized,
first through an integrative conceptual framework and next through the new metaanalytic method.
This method uncovered significant misalignment in the way constructs were
labeled, defined, and measured. In particular, self-regulation constructs were often
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labeled too narrowly for their measures and definitions when definitions were provided
at all. This comprehensive and objective account of inconsistencies point to a need for
greater precision in the way labels are applied, definitions are worded, and constructs
are operationalized. However, doing so is more straightforward when research is
guided by a single theoretical or methodological paradigm. The benefits of prominent
paradigms were apparent in this meta-analysis. For example, misalignment was far less
likely for executive functions during the past decade as Miyake et al.'s (2000) model
gained conceptual traction. Likewise, misalignments only arose in effortful control
research when authors failed to report a definition of this construct. When definitions
were provided, they drew from Rothbart's seminal models with both labels and
measures following suit. Methodological paradigms also guided alignment among
labels, definitions, and measures. Chiefly among them was Mischel's (1989) delay of
gratification paradigm, with his labels and conceptual language often also adopted by
authors.
Finally, results of the meta-analysis have important if more limited theoretical
implications. For example, correlations with achievement differed based on the specific
self-regulation construct. The capacity aspect of self-regulation may be brimming with
conceptual overlap among its approaches and domains, but their differential influence
on achievement signals the value of retaining conceptual distinctions. Some of these
differences may be a vestige of specific methodological approaches (Blair & Razza,
2007), which is a possibility that should be explored in future research.
Considerable caution must be exercised when casting correlational findings in
causal terms, yet causal inferences inform both theory building and revision. Instead,
suggestions for future research proposed throughout this section are meant to generate
the type of research that could have stronger implications for revising models of self141

regulatory capacities or their pathways to achievement. Nonetheless, these suggestions
for future research are based on the empirical gaps and patterns uncovered by
moderator analyses. Even when causal inferences from meta-analytic findings are
limited, comprehensively and systematically exploring a literature through this method
can transform our understanding of it.

4.3.2 Practical Implications
This new understanding of the relation between self-regulatory capacities and
academic achievement could translate into empirically grounded recommendations for
education policy or practice. Practical implications were discussed alongside results of
the moderator analyses, but one in particular points to the value of bringing
neurocognitive insights into the classroom. The finding that executive functions have a
particularly strong association with achievement holds promise for education
interventions. Unlike effortful control, which emerges earlier in childhood and
demonstrates more stability during development (Eisenberg et al., 2010), executive
functions are shaped by environmental influences (Carlson, 2003; McClelland &
Cameron, 2011). As a result, interventions designed to improve students' executive
functioning during critical periods of its development could have a dramatic effect on
both their self-regulation and achievement. This effect may be particularly pronounced
for performance in math and science, based on results of the meta-analysis. Targeting
these subjects may thus produce the largest gains, enabling educators to narrow the
achievement gap both within American borders and beyond them.

4.3.3. Methodological Implications
The new meta-analytic method developed for this dissertation has several
implications discussed within the context of results and summarized here. Across the
social sciences, topics that have garnered the most theoretical, empirical, and practical
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attention are often hindered by inconsistencies in the way constructs are labeled,
defined, or measured. These inconsistencies often reflect the intersection of several
research domains, each with their own terminology and intellectual tradition. Bridging
these divides hold considerable promise to advance theory and inform policy. However,
doing so presents considerable challenges that only a comprehensive and objective
approach can overcome. Meta-analysis is uniquely able to do so by identifying,
exploring, and resolving inconsistencies that plague an empirical literature. The selfregulation literature is certainly not alone in these inconsistencies (e.g., see Murphy &
Alexander, 2000) but it served as a valuable and successful proving ground for a new
methodological approach to overcoming them.

4.4 Conclusion
Few topics have garnered more attention from scholars across psychology than
self-regulation, now considered at the heart of many applied problems in the discipline.
The diverse literature on this dynamic and elusive construct underscores its academic
consequences from preschool through college (Liew, 2012). However, conceptual
challenges and empirical gaps in this literature have left several important questions
unanswered. Drawing from three decades of research, my dissertation sought to answer
these questions through meta-analysis. Doing so provides a panoramic view of how
theoretical and methodological factors moderate the relation between achievement and
the capacity aspect of self-regulation. Findings from these moderator analyses have the
potential to corroborate or challenge theoretical claims, inform educational practice, and
provide a new foundation for future research.
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Appendix A
Eisenberg et al.'s (2010) model of the indirect effect that effortful control and emotion
regulation have on academic achievement.
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Appendix B
List of Construct Labels Included in the Meta-Analysis Based on Them

activation control
attention control
attention focusing
attention focusing and shifting
attention regulation
attention shifting
attention/impulse control
behavior control
behavior regulation
behavioral self-control
behavioral self-regulation
behavioral/interpersonal self-control
central executive
central executive of working memory
central executive functioning
cognitive control
cognitive flexibility
cognitive inhibition
cognitive regulation
cognitive self-control
cognitive/personal self-control
complex executive planning
complex working memory
compliance/executive control
conceptual flexibility
cool effortful control
cool executive functions
delay aversion
delay of gratification
effortful control
ego resiliency
emotion control
emotion regulation
emotional control
executive attention
executive function behaviors

executive functions
flexibility
goal setting
hot effortful control
hot executive functions
impulse control
inhibition
inhibition control
inhibitory control
inhibitory motor control
interference control
monitoring
motor inhibition
performance monitoring
planning
planning/organization
response inhibition
selective attention
self-control
self-control capacity
self-control strength
self-discipline
self-monitoring skills
self-regulation
self-regulation (long-term)
self-regulation (short-term)
self-regulatory behavior
self-regulatory control
self-regulatory skills
set shifting
shifting
switching
updating
working memory
working memory component of EF
working memory updating
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Appendix C
List of Construct Definitions Included in the Meta-Analysis Based on Them
CONSTRUCT LABEL
ASSIGNED
attention & inhibitory control

attention control

attention focusing

attention focusing & shifting
attention shifting
behavior control/self-control

CONSTRUCT DEFINITION
"capacity to attend to pertinent stimuli while
suppressing the effects of other distracting
stimuli in the environment" (Tan, 2010, p. 33)
"the ability to monitor and sustain attention
and to inhibit automatic responses"
(Kilday et al., 2010)
"inhibition of attention and prepotent
responses" (Roebers et al., 2012, p. 152)
"goal-directed sustaining and shifting of
attention" (Dilwart-Bart, 2012, p. 416)
"the ability to ignore irrelevant information
and focus on tasks" (Lan et al., 2011, p.679)
"the ability to focus, sustain, and shift
attention systems according to task
demands" (Sadeh et al., 2012, p.239)
"the speed and accuracy with which a child is
able to focus selectively on and maintain
attention to visual targets within an array"
(Ezrine, 2011)
"individual differences in the voluntary
ability to focus on tasks for sustained
periods" (Gumora & Arsenio, 2002, p.402)
"the ability to concentrate and focus on a
stimulus" (Rudasill et al., 2010, p. 120)
"the orienting of attention determines which
of numerous channels of available
information will be brought to higher levels
of cognitive processing"
(Wilson et al., 2006, p. 416)
"children’s ability to sustain attention"
(King, 2010)
"the capacity to focus and shift attention
according to one’s desire"
(Wong, 2008, p. 502)
"shifting attention to or from stimuli"
(Wilson et al., 2006 p. 417)
"refraining from problematic behavior and
considering the consequences of one’s
actions" (Kim et al., 2003, p. 363)
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"children’s appropriate social behavior and
inhibition" (Kilday, 2011)
behavior regulation/selfregulation

"Zimmerman and Schunk (2008) provide a
lexical definition for self-regulation: “the
control of one’s present conduct based on
motives related to a subsequent goal or ideal
that an individual has set for him- or herself”
(p. 1). In other words, self-regulation
involves controlling one’s behavior in order
to achieve a goal. One important domain
where children use self- regulation is school,
where they are required to pay attention,
follow instructions, and inhibit inappropriate
reactions in order to achieve the goals of the
classroom. These skills, known as behavioral
regulation (McClelland et al., 2007), or
simply self-regulation" (Berhenke, 2013, p. 8)
"behavioral self-regulation involves goal
setting, planning, self-monitoring, and asking
for help when needed; In addition to
differing on the narrowness of the construct,
researchers have examined self-regulation in
different domains, such as social, emotional,
behavioral, physiological and cognitive (see
Bronson, 2000 for a review). Researchers
have focused on the development of selfregulation in these domains (e.g., Shields &
Cicchetti, 1998; Eisenberg et al., 1997; Porges,
Doussard-Roosevelt, Portales & Greenspan;
1996; Schunk & Zimmerman, 1994) but have
examined those domains separately"
(Howse et al., 2003, p. 102)
"basic skills involved in regulating behavior,
including paying attention, following
instructions, and inhibiting inappropriate
actions. These skills, which we refer to as
behavioral regulation, fall under the broader
domain of self- regulation"
(McClelland et al., 2007, p. 97)
"synonomous with behavior regulation;
executive control process; ability to inhibit
behavior, the ability to comply with rules,
inhibit or delay an activity, monitor behavior
to match social demands; synonomous with
inhibitory control" (Reyes, 2008)
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"self-regulation of behavior, including
inhibition and impulse control"
(Sadeh et al., 2012, p. 237)
"self-regulatory skills such as skills such as
delaying gratification, following instructions,
and inhibiting impulsive or aggressive
behavior as behavior regulation"
(von Suchodoletz et al., 2009, p. 561)
central executive

"the central executive is the main component
assumed to be an attentional-controlling
system that coordinates the activities in the
working memory system. Baddeley (1996;
Baddeley & Logie, 1999; see also Lehto, 1996;
Miyake et al., 2000; Oberauer, Su ̈ß, Wilhelm,
& Wittman, 2003) proposed four other
functions of the central executive: (1)
coordinating performance on two separate
tasks or operations (e.g. simultaneous storage
and processing of information), (2) switching
between tasks, retrieval strategies or
operations (i.e. sequencing), (3) attending
selectively to specific information and
inhibiting irrelevant information and (4)
activating and retrieving information from
long-term memory"
(Andersson, 2007, p. 1202)
"three different central executive functions
(i.e. coordination of concurrent processing
and storage of numerical information,
shifting, retrieval of information from longterm memory)" (Andersson, 2008, p. 182)
"the central executive controls the allocation
of resources between the phonological loop
and the visual-spatial sketch pad, schedules
multiple cognitive activities, and is able to
revise the content of memory in light of new
and relevant information"
"the central executive is responsible for
performing a series of high order functions,
such as the inhibition of irrelevant
information, switching between retrieval
plans or between different strategies and the
temporary activation of long-term memory
information" (D'Amico & Guarnera, 2004)
"controlling executive system of working
memory" (Scanlan, 2004)
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cognitive control

"the central executive acts as an attentional
controller coordinating the work of the two
slave systems and the episodic buffer"
(Simmons et al., 2012, p. 140)
"cognitive control processes include the set of
skills often referred to as executive function,
particularly inhibitory control and working
memory" (Leekers et al., 2008, p. 105)

cognitive flexibility

"cognitive flexibility or mental shifting, a key
aspect of executive functions (Rushworth,
Passingham, & Nobre, 2002), is the ability to
quickly shift mental sets particularly when
the action path taken is unsuccessful in
achieving a desired outcome. It also reflects
the ability to disengage and shift attentional
focus from one object or situation to another,
in order to achieve one’s goals"
(Tan, 2010, p. 33)

complex working memory

"the structure of working memory consists of
a domain-general attentional-controlling
system called the central executive, which is
supported by two domain-specific storage
components for verbal and visuospatial
information called the phonological loop and
the visuospatial sketchpad"
(Andersson, 2010, p. 462)

conceptual flexibility

cool executive function

delay of gratification

"conceptual flexibility, which is highly
similar to Miyake et al.’s (2000) shifting
dimension, reflects the ability to engage in
flexible thinking and behavior"
(Latzman et al., 2010, p. 456)
"EF refers generally to the coordination of
higher order thought processes (including
inhibitory control, working memory, and
attention) considered foundational to
problem-solving" (Brock et al., 2009, p. 338)
"the ability to regulate one’s behavior in the
presence of immediate impulses"
(Hofer et al., 2012, p. 368)
"the intentional inhibition of normal, typical,
or desired behavior to delay gratification and
maximize long-term benefits"
(MacCann & Roberts)
"the ability to wait for a preferred reward"
(Opper, 2003)
"forgo an immediate reward in favor of a
future greater reward" (Sanchez, 2009)
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effortful control

"the postponment of immediate rewards by
students and the pursuit of more important,
temporally remote academic goals"
(Zhang & Maruno, 2010)
"according to Rothbart (2004), “Using
effortful control we can flexibly approach
situations we fear, inhibit actions we desire,
and activate activities we would prefer not to
engage in” (p. 497); Researchers define EF as
a regulatory cognitive process that is an
integral component of effortful thought and
action (Carlson, 2005); synonymous with EC
(e.g., Rothbart & Bates, 2006), it is considered
to be “the ability to overcome automatic,
prepotent behavior despite the pull of
previous experience”
(Garon et al., 2008, p. 33)
"the ability to inhibit a dominant or prepotent
response in favor of a subdominant or less
salient response" (Blair & Razza, 2007, p. 647)
"tempermental factor that captures
individual differences in the ability to
regulate behavior in relation to current and
future needs and reflects individuals' efforts
to control impulses according to instructions,
goals, or social norms"
(Checa & Rueda, 2011)
"individual differences in attentional control
and the flexible regulation of behavior, such
as choosing a particular action under
conflicting conditions, detecting errors, and
planning" (Checa et al., 2008, p. 178)
"the ability to stop an ongoing response to a
situational demand and replace it with
another, more appropriate, response"
(DiBaise & Miller, 2012, p. 26)
"the efficiency of executive attention,
including the abilities to inhibit a dominant
response and/or to activate a subdominant
response, to plan, and to detect errors"
(Fables et al., 2003, p. 849)
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"effortful control is a component of emotion
regulation that is particularly relevant to
academic achievement because it refers to
individuals’ abilities to attend to relevant
information (i.e., shift attention, as well as
focus attention) and inhibit socially
inappropriate behavior while socially
engaging in acceptable or appropriate
behaviors" (Iyer et al., 2010, p. 363)
"the ability or capacity to voluntarily inhibit a
dominant response to activate a
subdominant response; Effortful control can
often be observed through a child’s
inhibitory control (e.g., waiting for his or her
turn to speak in the class) and attention or
executive control, and ability to follow rules
or instructions"
(Liew et al., 2008, p. 516)
"a child’s abilities to use attentional resources
and inhibit behavioral responses in order to
regulate behaviors" (Myers, 2007, p. 4)
"theorized to regulate approach and
withdrawal behavioral tendencies via
attentional and inhibitory control
mechanisms"
(Neuenschwander et al., 2012, p. 354)
"the ability to inhibit a dominant response to
perform a subdminant response"
(Obradovic, 2007)
"encompases inhibitory control, attention
focusing and shifting, low intensity pleasure,
perceptual sensitivity" (Snyder, 2004)
"a behavioral and emotional regulation
component of temperament, involves
abilities to focus and shift attention, to
manage one’s dominant reactions to
accomplish a task, and to initiate and
complete tasks proactively"
(Swanson et al., 2012, p. 378)
"the ability to inhibit a dominant response to
perform a subdominant response"
(Valiente et al., 2007, p. 3)
“the efficiency of executive attention,
including the ability to inhibit a dominant
response and/or to activate a subdominant
response, to plan, and to detect errors”
(Valiente et al., 2008, p. 67)
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"the efficiency of executive attention –
including the ability to inhibit a dominant
response and/or to activate a subdominant
response, to plan, and to detect errors
(Rothbart & Bates, 2006, p. 129). EC regulates
reactivity and stress and is involved in
suppressing and activating cognitive and
behavioral responses"
(Valiente et al., 2009, p. 708)
"the efficiency of executive attention,
including the ability to inhibit a dominant
response, to activate a subdominant
response, to plan, and to detect errors"
(Zhou et al., 2010)
ego resiliency

"a within-child characteristic stemming from
temperamental and personality attributes
which contribute to individuals’ responses to
environmental and personal stressors (Block
& Block, 1980). Ego resilience has been
defined as “resourceful adaptation to
changing circumstances and environmental
contingencies, analysis of the ‘goodness of fit’
between situational demands and behavioral
possibility, and flexible invocation of the
available repertoire of problem-solving
strategies” (Dreke, 2010, p. 4)
"part of an individual’s disposition (e.g.,
temperament or personality) and refers to an
individual’s “dynamic capacity to
contextually modify one’s level of control in
response to situational demands and
affordances”
(Letzring, Block, & Funder, 2005, p. 396).

emotion regulation

"ego resilience is the ability to modify egocontrol (e.g., impulse control) in accordance
with environmental changes"
(Swanson et al., 2012)
"the ability of a child to calm themselves
downwhen they get upset or to keep
emotions in check, whether positive or
negative" (Cunningham, 2003)
"regulation of the underlying experience of
emotional arousal" (Gumora, 2000)
"emotion regulation refers to efforts on the
part of the individual to manage, modulate,
inhibit, and enhance emotions"
(Howse et al., 2003, p. 103)
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"the ability to modulate emotion arousal to
avoid maladaptive outcomes and to enable
adaptive utilization of the emotion
motivation (e.g., the down-regulation of
intense anger arousal in order to assert rights
effectively)" (King, 2010)
"emotional control (e.g., the ability to cope by
using self-regulatory strategies, management,
and regulation of affect; regulation of affect
in social and nonsocial contexts and the
regulation of executive function in cognitive
tasks)" (Leerkes et al., 2008, p. 104)
"the ability to monitor, modulate or modify
one's experience and ecpresion of positive or
negative emotions and self-defined needs
with respect to social or enviornmental
demands or expectations" (Reyes, 2008)
"self-regulation of emotional responses"
"a significant aspect of children’s emotion
regulation is the ability to handle frustrating,
stressful, or harmful emotional arousal"
(Trentacosta & Izard, 2007, p. 77)
"regulation of emotional arousal"
(Wilson et al., 2006, p. 416)
executive attention

"the concepts of executive attention and EC
represent different levels of analysis of the
ability to exercise control over one’s behavior
(Rothbart & Rueda, 2005; Rueda, Posner, &
Rothbart, 2004). Executive attention is a
concept emerging from the neurocognitive
literature and is linked to the control of
cognition and cognitive flexibility"
(Checa et al., 2008, p. 178)

executive control

"acts to direct attention and to coordinate the
activity of the other components, is broadly
concerned with executive control, and is
associated with the frontal cortex; there is an
executive component to the working memory
model (i.e., it is part of working memory’s
definition); for theoretical clarity, therefore,
we do not contrast executive control with
working memory but rather with its ‘‘slave
systems’’—phonological and visuospatial
short-term memory" (Purser et al., 2012)

executive functions

"involve several components of EF and often
require the coordination of those
components"(Best et al., 2011, p. 327)
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"the present conceptualization of EF is that of
a complex, multicomponent cognitive
construct involved in planning and
coordinating responses"
(Cameron et al., 2012, p. 1231)
"EF is generally described as a set of
cognitive control processes used in planning
and problem solving as well as monitoring
behavior" (Fuhs, 2012)
"a set of cognitive reasoning skills known as
executive function (EF), which includes
distinguishable but not independent abilities
to hold in mind and manipulate information
(working memory), shift attention between
salient aspects of a problem or change
cognitive set (attention shifting), and
highlight relevant or ignore irrelevant
information (inhibitory control)"
(Knipe, 2010)
"executive functions are a set of inter-related
abilities that facilitate purposeful, goaloriented behavior"
(Mcauley et al., 2010, p.495)
"behavioral regulation requires cognitively
based operations that fall under the broad
self-regulation construct (Baumeister & Vohs,
2004; Blair, 2002; McClelland, Cameron,
Wanless, & Murray, 2007). We define
behavioral regulation as the manifestation of
executive function skills in overt, observable
responses in the form of children’s gross
motor actions, which are also important for
success in classrooms. Thus defined,
behavioral regulation in- volves multiple
components of executive function including
atten- tional focusing, working memory, and
inhibitory control" (Ponitz et al., 2009, p. 605)

inhibiting/inhibition

"we define behavioral regulation, an aspect
of self-regulation, as the integration of
cognitive processes, including attention,
working memory, and inhibitory control"
(Wanless et al., 2011, p. 365)
"suppression of dominant action tendencies
in favor of more goal-appropriate behavior"
(Bull, Espy, & Wiebe, 2008, p. 207)
"the ability to deliberately inhibit dominant
or automatic responses" (Halloran, 2012)
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"a child’s ability to inhibit a prepotent
response in favor of a more acceptable or
useful response is called inhibition.
Inhibition requires the ability to overcome an
automatic or motivationally compelling
response, such as eating candy, in favor of a
more goal-directed cognition or action, such
as waiting in order to get a better treat"
(Kolnik, 2011)
"inhibition occurs when one withholds
prepotent behavioral and cognitive
responses" (Lan et al., 2011, p. 679)
"inhibition concerns the ability to deliberately
inhibit a dominant or automatic response"
(Latzman et al., 2010, p. 456)
"the ability to resist interference from
competing responses or processes"
(Lee et al., 2012)
"suppression of prepotent responses"
(Miller et al., in press, p. 10)
"inhibition, or inhibitory control, also is
necessary in order to perform tasks that
require cognitive control as it pertains to
one’s ability to actively suppress a dominant,
habitual, or previously used response in
order to satisfy a given rule or condition"
(Molzhon, 2010)
"inhibition of predominant responses"
(Neuenschwander et al., 2012, p. 354)
"the ability to deliberately inhibit dominant,
automatic, or prepotent responses"
(St. Claire-Thompson & Gathercole, 2006, p.
746)
"several subtypes of inhibition have been
distinguished (e.g., Friedman & Miyake,
2004; Nigg, 2000). However, in studies on
executive functioning, like the present, the
focus is on the ability to deliberately
suppress dominant, automatic, or prepotent
responses in favor of more goal-appropriate
ones"
(van der Sluis et al., 2007, p. 428)
"the ability to refrain from giving a prepotent
or dominant response in favor of a subdominant response" (Vitello, 2009)
"the ability to stop an ongoing behavior or
inhibit a prepotent response"
(Dilworth-Bart, 2012, p. 416)
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inhibiting & shifting
planning

selective attention
self-control

"the ability to delay a well-learned prepotent
response for the purposes of a more
appropriate response"
(Sarsour et al., 2011, p. 120)
"inhibition of prepotent or automatized
responding when engaged in task
completion" (Willoughby et al., 2012, p. 226)
"the ability to inhibit overlearned skills and
to flexibly shift set"
(Waber et al., 2006, p. 465)
"anticipation of future events, setting goals
and developing appropriate steps ahead of
time to carry out an associated task or action"
(Valentin, 2009)
"visual focusing, organization of the
perceptual field, determination of salience"
(Brown & Wynne, 1984, p.39)
"behavioural and cognitive control needed to
complete tasks and modulate behaviour as
appropriate for a given context"
(Hicks et al., 2008, p. 249)
"the ability to suppress prepotent responses
in the service of a higher goal"
(Kuhnle et al., 2010, p. 252)
"self-control appears to be an important tool
because it may help guiding behaviour
towards a directed aim or goal, and to
postpone impulses that demand immediate
satisfaction which may distract from
pursuing a long-term goal (e.g., going out
with friends instead of studying for an exam)
(Duckworth & Seligman, 2006; Kendall &
Wilcox, 1979). Within a motivational
framework, self-control can be considered as
the capacity to select between rivalling
motivations, and to decide in favour of the
dominant motivation"
(Kuhnle et al., 2012, p. 534)
"the process in which a person controls
his/her own behavior" (Muelle, 2011, p. 6)
"the ability to reign in one's impulses or reisit
urges" (Yurkewicz, 2008)
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self-discipline

"we use the terms self-discipline and selfcontrol interchangeably, defining both as the
ability to suppress prepotent responses in the
service of a higher goal and further
specifying that such a choice is not automatic
but rather requires conscious effort"
(Duckworth & Seligman, 2006, p. 199)

self-regulation

"overriding or altering a predominant
response tendancy"; "voluntary regulation of
attention, emotion, and behavior in the
service of personally valualed goals and
standards" (Bertrams, 2012)
"the process of overriding or modifying ones'
own inner responses including impulses,
emotions, thoughts, or behavioral
tendancies" (Bertrams & Dickhauser, 2009)
"the ability to set and to attain goals, to plan
actions and to consider their consequences,
and to persist" (Brody & Flor, 1997)
"individual differences in children’s ability to
set goals, to persist while working toward
those goals, and to be aware of the
contingencies operating in their
environments" (Brody et al., 1999, p. 1199)
"an integrated set of abilities or skills that
draw from both executive function and
emotion regu- lation capacities, which are
invoked in the service of accomplish- ing
both proximal and distal goals. The cognitive
and emotion regulation “skills” encompassed
by self-regulation are interrelated and act in a
collaborative manner when an individual
engages in goal-directed behavior"
(Bucker et al., 2009, p. 19)
"self-regulation refers to the ability to selfmanage or regulate attitudes, behaviors, and
feelings that affect students’ receptive- ness
to, and implementation of, learning
activities" (Casillas et al., 2012, p. 410)
"hierarchically organized sequence of actions
directed toward a goal. Thinking ahead, goal
setting, and using systematic strategies to
achieve goals" (Cohen et al., 1995)
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"reflecting a capacity for the regulation of behavior as well as the ability to regulate attention and affect in ways attuned to internal
and contextual demands"
(Crockett et al., 2006, p. 196)
"the voluntary regulation of attention,
emotion, and behavior in the service of
personally valued goals and standards"
(Duckworth et al., 2002)
"in general, self-regulation involves learners
who proactively direct their attention,
emotions, behavior, or strategies to achieve
self-set goals" (Durhand, 2005)
"the ability to set and attain goals, to plan
actions, and to persist" (Kim et al., 2003)
"cognitive self-control refers to the ability to
plan, to evaluate, and to monitor problemsolving abilities" (Kurdeck & Sinclair 2000)
"a repoitoire of behaviors and skills by which
person self-regulates internal responses that
interfere with the smooth execution of a
target behavior " (Leung & He, 2010)
"defined by two dimensions, cognitive &
behavioral, the cognitive dimension involves
the processes of deliberation, problemsolving, planning, and evalu- ation.
Behaviorally a self-controlled child can
follow through on the chosen appropriate
behavior or refrain from undesirable
behaviors after a time of de- liberation"
(Martin et al., 2007)
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"our working definition of self-regulation in
early childhood includes behavioral selfregulation, which depends on cognitive
skills, including working memory, attention
control and switching, and inhibitory control
(Barkley, 1997; Bronson, 2000; McClelland,
Cameron, Wanless, & Murray, 2007).
Behavioral regulation requires children to
integrate these multiple component skills and
form behavioral responses, such as
remembering a classroom rule to raise their
hand before participating. Behavioral
regulation is distinct from emotion
regulation, or the regulation of emotional
responses to stimuli; emotion regulation is
also important for social and educational
outcomes but is not a focus here (Eisenberg,
Spinrad, & Smith, 2004). Behavioral
regulation includes children’s ability to
remember directives, as well as mon- itor,
inhibit, and direct their attention and
behavior" (Matthews et al., 2009, p. 690)
"the ability to flexibly activate, monitor,
inhibit, persevere and/or adapt one’s
behavior, attention, emotions and cogni- tive
strategies in response to direction from
internal cues, environmental stimuli and
feedback from others, in an at- tempt to
attain personally-relevant goals"
(Moilanen, 2007, p. 835)
"the ability to plan, to evaluate, and to selfregulate one's problem-solving activities and
one's attention to the task"
(Normandeau & Guay, 1998)
"the instigation of control processes and
include abilities such as attentional shifting
(Kopp, 2002); effortful control (Murray &
Kochanska, 2002); emotion manage- ment
(Thompson, 1994) and goal-setting, selfmonitoring, and strategy usage (Borkowski,
Chan, & Muthukrishna, 2000; Martinez-Pons,
1996). These components fit loosely into two
types of regulatory skills: cognitive and
emotional. Recently, it has been suggested
that both components are essential
dimensions of regulation (Bell & Wolfe,
2004)." (Schatz et al., 2008, p. 973)
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"self-regulation refers to the strategies and
processes that allow children to pursue goals
by maintaining or altering internal states and
responses (McCabe, Cunnington, & BrooksGunn, 2004; Pos- ner & Rothbart, 2000), and,
at least for younger children, allows them to
plan and manage their behavior (Ponitz et al.,
2008); In this study we use a self-regulation
assessment designed to tap the coordinated
deployment of executive functions,
specifically task inhibition, attention, and
working memory, also called behavioral selfregulation" (Skibbe et al., 2012, p. 541)
"a person's ability to modulate, activate, and
depress cognitive, behavioral, and emotional
responses to a variety of stimuli"
(Vannice, 2009)
"refers to the process through which children
increasingly acquire the ability to regulate
their own arousal, emotion, and behavior "
(Willoughby et al., 2011, p 162)

self-regulation (long term)

self-regulation (short-term)

shifting/switching

"self-regulation is a broad construct that
includes a monitoring and an action
component that encompass a complex array
of interacting cognitive and emotional
processes aimed at goal attainment"
(Evans & Rosenbaum, 2008, p. 505)
"long-term self-regulation involves the
control of impulses or direction of effort over
a longer period of time"
(Moilanen, 2007, p. 836)
"short-term self regulation is operationalized
as impulse, attentional or emotional control
in the “heat of the moment,” or regulation in
the immediate context"
(Moilanen, 2007, p. 836)
"set shifting relates to one’s ability to flexibly
and efficiently alternate between different
response patterns, synonymous with the
terms switching and cognitive flexibility"
(Molzhon, 2006)
"the ability to shift cognitive set among
distinct but related dimensions or aspects of
a given task" (Willoughby et al., 2012, p. 226)
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"disengagement of an irrelevant task set or
strategy and the subsequent activation of a
more appropriate one"
(Bull, Espy, & Wiebe, 2008, p. 207)
"shift cognitively and efficiently when faced
with changing situations that require mainly
processes of analysis and synthesis"
(de Acedo Lizarrage, 2003)
"moving backwards or forwards between
different tasks, operations or mental sets"
(Halloran, 2011)
"shifting may well be viewed as the most
complex of the three EF skills. Shifting, made
up of the cognitive shifting and the
behavioral response-shifting, involves
shifting or moving attention from one mental
representation to another" (Kolnik, 2011, p. 8)

updating

"involves moving backwards and forwards
between multiple tasks, operations, or mental
sets" (St. Claire-Thompson & Gathercole,
2006, p. 746)
"shifting is defined as the ability to switch
between sets, tasks, or strategies, i.e., the
disengagement of an irrelevant task set, and
the subsequent initiation of a new, more
appropriate set" (van der Sluis et al., 2007)
"the ability to shift between two or more
competing response alternatives"
(Vitiello, 2009)
"switching between tasks"
(Andersson, 2007, p. 1202)
"switching between tasks or operations"
(Andersson, 2007, p. 1202)
"switching can be viewed as being
synonymous with mental flexibility and
refers to the ability to move between
alternative sets of mental operations"
(Lee et al., 2009)
"encoding and evaluation of incoming
information for relevance to the task at hand
and subsequent revision of the information
held in memory, most closely associated with
complex span tasks"
(Bull, Espy, & Wiebe, 2008, p. 207)
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"monitoring, which is similar to Miyake’s
updating dimension, reflects the abilities of
actively monitoring and evaluating
information in working memory"
(Latzman et al., 2011, p. 456)
"updating, is closely related to working
memory capacity (Miyake et al., 2000; St.
Clair-Thompson & Gathercole, 2006). It refers
to the ability or capacity to refresh and
maintain information in working memory"
(Lee et al., 2009)

working memory capacity

"updating refers to the facet of working
memory that allows one to actively update
and recall information that is presented
during a given task" (Molzhon, 2006)
"maintenance and manipulation of relevant
information"
(Neuenschwander et al., 2012, p. 354)
"updating of information"
(Roebers et al., 2012)
"requires monitoring and coding of incoming
information and appropriately revising the
items held in working memory by replacing
no-longer-relevant information with new,
more relevant information"
(St. Claire-Thompson & Gathercole, 2006)
"the ability to check one's own actions during
or shortly after finishing an activity to assure
appropriate goal attainment" (Valentin, 2005)
"the ability to monitor and code incoming
information, and to update the content of
memory by replacing old items with newer,
more relevant, information"
(van der Sluis et al., 2007)
"the holding in mind and updating of
information while performing some
operation on it"
(Willoughby et al., 2012, p. 226)
"short-term storage and manipulation of
information" (Dilworth-Bart, 2012, p. 416)
"hold in mind and manipulate information"
(Knipe, 2009)
"the ability to monitor and revise
information" (Miller et al., in press, p. 4)
"the ability to hold and manipulate complex
information in the mind"
(Sarsour et al., 2011, p. 120)
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Appendix D
List of Construct Measures Included in the Meta-Analysis Based on Them
CONSTRUCT LABEL ASSIGNED

MEASURE

activation control

Early Adolescent Temperament
Questionnaire
BASC (Reynolds & Kamphaus, 1992)
Children's Behavior Questionnaire:
attention subscale
Children's Behavior Questionnaire:
shifting & focusing subscales
Child Behavior Checklist
attention to directions
fish flanker task
listens attentively
Woodcock - Johnson:
pair cancellation task
continuous performance test:
omission errors
Children's Behavior Questionnaire:
focusing subscale
Children's Behavior Questionniare:
shifting subscale
Children's Attention Shifting Task:
ratio of accuracy
something's the same task
Leiter - R (Adapted)
Children's Self-Control Scale:
behavioral subscale
Adaptive Social Behavior Inventory:
compliance subscale

attention control

attention control/monitoring
attention focusing
attention shifting

attention/impulse control
behavior control or self-control
behavior regulation or selfregulation
behavior regulation or selfregulation

behavioral/interpersonal selfcontrol
central executive/ updating/ wmc

BRIEF: behavioral regulation index
Children's Behavior Rating Scale
ENGAGE measure (ACT, 2011):
orderly conduct
Novak & Clayton, 2001
Children's Percieved Self-Control
Scale
Teacher Self-Control Rating Scale
animal dual task
backward digit span task
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cognitive self-control
cool executive function
delay of gratification

backward word span task
boxes hit ratio
continuous performance test
counting recall
counting span task
digit memory task
keep track task
letter memory task
listening recall
listening span task
(Daneman & Carpenter, 1980)
multiple: odd one out, spatial recall,
listening recall, backward word span
n-back task
odd-one-out
operation span task
pick the picture task
self-ordered pointing task
semantic verbal fluency task
six boxes task
verbal fluency task
visual matric span task
Woodcock - Johnson:
numbers reversed
word span task
working memory span task
WM Test Battery for Children
(Pickering & Gathercole, 2001)
Cognitive Self-Control Scale
(adapted from Kendall & Wilcox,
1979)
balance beam task
balance beam & pencil tap tasks
delay of gratification paradigm
(Mischel, 1989)
delay of gratification paradigm
Mischel Technique (1961)
delay of gratification task
(Mischel, 1974)
flower delay task
Olson & Lashiwagi (2000)
TEMAS
Zhang et al. (2010)
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effortful control

ego resiliency
emotion regulation

executive attention
executive control
executive functions

CBQ (Goldsmith & Rothbart, 1991):
attention shifting, attention focusing,
& inhibitory control subscales
CBQ (Putnam & Rothbart, 2006):
impulse control, attention, approach,
& anger subscales
CBQ (Rothbart et al., 1994):
inhibitory control, attention shifting,
& attention focusing subscales
CBQ (Rothbart et al., 2010):
inhibitory control & attention
focusing subscales
CBQ: attention focusing, inhibitory
control, low intensity pleasure, &
perceptual sensitivity subscales
continuous performance task
Early Adolescence Temperment
Questionnaire -Revised: activation
control, attention, & inhibitory
control subscales
multiple: peg taping task,
dimensional change card sorting task,
simon says task, computerized
pointing stroop task, attentional
network task (factor analyzed)
California Child Q-Sort
(Block & Block, 1980)
BRIEF: emotion regulation subscale
Devereux Early Childhood
Assessment
Emotion Regulation Checklist
ENGAGE measure (ACT, 2011):
managing feelings
Attention Network Test
(Fan et al., 2002)
incorrect turns taken in maze
trials to criterion
BRIEF: global score
Cognitive Assessment System
(Das & Naglieri)
computerized lab test
(Roebers & Kauer, 2009)
D-KEFS: color-word inference
(Delis, Kaplan, & Kramer, 2001)
D-KEFS: tower task
D-KEFS: 3 sorting task scores
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flexibility/shifting/switching

D-KEFS: two category switching
scores from verbal fluency tests & 20
Question test
head to toes task
head/feet game
head toes knees shoulders task
multiple: backward word span,
backward block span, fruit stroop, &
day night test
multiple: delayed alteration task &
six boxes task
multiple: scaled composite of peg
tapping, fish flanker, & WM of SB5
multiple: total EF factor score
multiple: trail-making task, word
fluency test, mazes test, matching
familiar figures test
NEPSY: Tower subscale
(Korkman, Kirk, Kemp, 1997)
tower of hanoi
tower of hanoi: outcome scores
tower of hanoi: process scores
tower of london
tower of patience
Wisconsin Card Sorting Task (WCST)
WCST: categories achieved
WCST: correct responses
WCST: errors
WCST: nonperseverative errors
BRIEF: switching subscale
card sort task
CHANGES Cognitive Flexibility Test
cognitive flexibility task
dimensional card sort
figure matching
letter-number sequencing
local global task
local switch cost (number-letter)
making color trails task
making verbal trails
multiple: trails p (switch errors) &
card sort (perseveration)
object shifting (van der Sluis, 2004)
place shifting Numbers-Letters task
plus-minus task (local switch cost)
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hot effortful control
hot executive functions
hot regulation
inhibiting/inhibitory control

plus-minus task
shape school - switch
spatial reversal & spatial reversal
with irrelevant color cues
symbol shifting
trail making: outcome scores
trail making: process scores
trail-making A & B
trail-making task
WCST: % perseverative responses
WCST: failure to maintain set
multiple: box search, delay of
gratification shift, less is more, & gift
delay tasks
toy start & gift wrap tasks
tongue task
(Barratt, 1965)
BRIEF: inhibit subscale
cat-dog task
CBQ (Rothbart et al., 2011):
inhibitory control scale
continuous performance test:
commission errors
day-night task: self-corrected errors
day-night task
day-night task: errors
dots task: % of correct responses
duration children took to take direct
assessment after being told to do so
as slowly as possible
Go/No-Go task
Go/No-Go task: task reaction time
Go/No-Go task: non-target response
accuracy
Gordon Diagnostic System: delay
task
knock-tap task: step 1
knock-tap task: step 2
knock-tap task
multiple: card sort (perseveration),
knock and tap (step 2 & 1 scores),
fruit stroop (errors), day-night test
(self-corrected errors)
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multiple: color-word interference
from DKEFS (inhibit verbal
response), BRIEF (inhibit subscale)
multiple: Color-Word Test,
Trail-Making Test, Design Fluency
Test
multiple: Continuous Performance
Task (errors of comission),
Day/Night Stroop
multiple: delayed response task,
continuous performance task, gift
wrap task
multiple: Simon Says, Stroop-like,
Silly-Sounds, Go/No-Go, working
memory
multiple: Stroop color word test,
rapid color word, word reading
multiple: head to toes & grass-snow
tasks
numerical size inhibition
(Butterworth, 1999)
object inhibition
(van der sluis, 2004)
peg tapping task
pencil tapping task
pig game
quantity inhibition (Bull & Scerif,
2001)
shape school - inhibition
Simon Says task
snack delay
snack delay (hand)
snack delay (wait)
spatial conflict
spatial conflict: arrows
stop signal
stop signal: response time
stop signal: inhibition efficiency
Stroop: inhibition efficiency
Stroop: color word test
Stroop: boy-girl
Stroop: color
Stroop: day-night task
Stroop: fruit
Stroop: fruit (errors)
Stroop: fruit (total)
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inhibitory & effortful control
interference control
monitoring

motor inhibition
planning

selective attention
self-control

self-regulation

Stroop: number
Stroop: silly sound
Temperament Assessment Battery for
Children: inhibition subscale
WCST: perseveration errors
WCST: perseveration responses
multiple: walk a line & star tasks
Stroop-like task
Self-Regulated Executive Function
Inventory
stop signal: posterror slowing
NEPSY: Statue test
BRIEF: plan/organize subscale
classroom based: outcomes
classroom based: process scores
Children's Embedded Figures Test
(Wilkin et al., 1971)
Eysenck Junior Questionnaire
(Impulsiveness Subscale), Brief SelfControl Scale, Self-Control Rating
Scale, Kirby Delay-Discounting Rate
Monetary Choice Questionnaire
High Scool Personality
Questionnaire: self-control subscale
Impulsivity Scale for Children
Multidimensional Personality
Questionnaire (Tellegen & Waller,
1992)
multiple: inhibitory control of CBQ &
self-control subscale of SSRS
Pre-Kindergarten Scale
Self-Control Rating Scale
(Kendall & Wilcox, 1979)
Self-Control Scale
(Scheier & Botvin, 1998)
Self-Regulation Test for Children
(Kuhl & Kraska, 1993)
SSRS (Gresham & Elliott, 1990):
self-control subscale
Adolescent Self-Regulatory Inventory
BRIEF: metacognition index
Brief Self-Control Scale
Child Behavior Rating Scale
(Bronson, 1991)
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Child Self-Control Rating Scale
(Rohrbeck et al., 1991)
Children's Self-Control Scale
(Humphrey, 1982)
Children's Self-Control Scale
(Humphrey, 1982): cognitive subscale
Children's Self-Control Scale
(Humphrey, 1982): self-control
subscale
COMPSCALE (Adler & Lange, 1997)
Novak & Clayton, 2001
Observational Cognitive and
Emotional Regulation Scale
Self-Control Scale
Self-Control Schedule:
control emotional responses
Self-Control Schedule:
problem-solving strategies
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Appendix E
Coding Protocol
Report Characteristics
R1. What is the report ID number? (ID)
R2. What was the first author’s last name? (NAME)
R3. In what year was the report made public? (YEAR)
R4. What type of report was this? (PUBTYPE)
journal article
book chapter
dissertation
MA thesis
private report
government report
conference paper
other (specify____________________________)
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Setting Characteristics
S1. Was the study performed in the US: yes or no? (US)
S1b. If not performed in the US, specify the country.
(COUNTRY)
S2. What state was the study conducted in? (STATE)
S3. What type of community was the study conducted in?
(COMMUNITY)
urban
suburban
rural
national sample
other (specify ___________________)
S3b. Provide community name, if given.
S4. From what type of school were the participants? (SCHOOL)
public (mention of "district" qualifies the school as public)
private
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Sample Characteristics
P1. What is this sample’s ID number?
P2. Provide any defining characteristics of the sample.
student achievement level
student ability level
sex
other
P3. Was the sample analyzed as subgroups?
subgroup analysis by student achievement level
subgroup analysis by self-regulation construct
subgroup analysis by grade level
subgroup analysis by measurement delay
subgroup analysis by sex
subgroup analysis by race
subgroup analysis by country
other subgroup analysis
P3b-e. If subgroup analysis:
analyzed group label
analyzed group size
comparison group label
comparison group size
P4. What is the socio-economic status of students in the
sample?
low
middle
upper
only labeled something like "mixed" (code as mixed)
P4b. Specify as authors describe SES of sample.
P5. What was the average age of students in the study?
(template: 12y, 6m or 12.5)
P6. What was the median age of students?
P7. What was the youngest age of students?
P8. What was the oldest age of students?
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Sample Characteristics (continued)
P9. What are the grade levels of the students in the study?
(include grade level k-12 or college year if given;
if multiple grades represent as e.g., 7,8,9 in the cell)
or
P10. If specific grade level or college year not reported:
only labeled as (something like) “elementary school”
only labeled as (something like) “middle school”
only labeled as (something like) “junior high school”
only labeled as (something like) “high school”
only labeled as (something like) "undergraduate"
other (specify ____________)
P11. What is the proportion of males in the sample?
P12. What ethnicities were represented in the sample?
Caucasian
African-American
Asian-American
Hispanic
Other (specify as reported ___________________)
P12b. Specify percentages or proportions, if given.
P12c. What is the proportion of Caucasians in the sample?
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Self-Regulation Construct
SRC1a. Provide the authors' label of the self-regulation variable
that is being measured.
SRC1b. Provide the authors' definition of the self-regulation
variable and the citation for it.
SRC2a. If a superordinate construct is identified by the authors,
provide its label.
SRC2b. If a superordinate construct is identified by the authors,
provide the definition and citation for it.
SRC2c. If a superordinate construct is identified by the authors,
provide the relation between it and the self-regulation
variable being measured along with the citation.
SRC2d. In what section of the research report was this
information provided?
SRC3a. If another superordinate construct is identified by the
authors, provide its label.
SRC3b. If another superordinate construct is identified by the
authors, provide the definition and citation for it.
SRC3c. If another superordinate construct is identified by the
authors, provide the relation between it and the selfregulation variable being measured along with the
citation.
SRC3d. In what section of the research report was this
information provided?
SRC4a. If subordinate constructs are identified by the authors,
provide their label.
SRC4b. If subordinate constructs are identified by the authors,
provide the definition and citation for them.
SRC4c. If subordinate constructs are identified by the authors,
provide the relation between them and the self-regulation
variable being measured along with the citation.
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Self-Regulation Measure
SRM1. What is the name and citation of the SR measure?
SRM2. Was the self-regulation measure created or adapted for
this study?
no
yes-created (specify how _________________)
yes-adapted (specify how _________________)
SRM3a. What type of self-regulation measure is it?
self-report questionnaire (close-ended)
self-report interview (open-ended)
teacher-report questionnaire
parent-report questionnaire
behavior in real time (specify type of behavior)
speech in real time (specify type of speech)
other (specify _________________)
SRM4a. If the self-regulation construct was measured with a
close-ended questionnaire of some sort (either self- or
other-reported), provide the number of items in the
scale or subscale.
SRM5a. What construct is measured by the most number of items
in the scale or subscale?
SRM5b. How many items measure this construct?
SRM5c. What is the proportion of items in the scale or subscale
that measures this construct?
SRM6a. What construct is measured by the second most number
of items in the scale or subscale?
SRM6b. How many items measure this construct?
SRM6c. What is the proportion of items in the scale or subscale
that measures this construct?
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Self-Regulation Measurement (continued)
SRM7a. What construct is measured by the third most number of
items in the scale
or subscale?
SRM7b. How many items measure this construct?
SRM7c. What is the proportion of items in the scale or subscale
that measures this construct?
SRM8a. Was evidence presented for the reliability of this
measure?
yes
no
SRM8b. Provide the type of reliability coefficient.
SRM8c. Provide the reliability value (e.g., ".70").
SRM9. What was the measurement alignment between the selfregulation and academic
performance variables?
task level
class level
subject level
general level
misaligned: self-regulation more specific
misaligned: academic more specific
other (specify _______________________ )
SRM10. When was this measurement taken?
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Self-Regulation Categorization
SR1a. What is my categorization of the measured self-regulation
construct?
SR1b. What is my categorization of the first superordinate selfregulation construct?
SR1c. What is my categorization of the second superordinate
self-regulation construct?
SR1d. What is my categorization of the subordinate selfregulation constructs?
SR2. What is my categorization of the self-regulation measure?
SR3. Do my categorizations of the construct and its measure
align?
yes
no (specify ________________________)
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Academic Performance Measure
A1. What is the outcome ID number?
A2. What subject matter did this outcome measure?
reading
other language arts
math
science
social studies
foreign language
multiple subjects (specify _________________)
other (specify _________________)
A3. How was this outcome measured?
standardized achievement test
course grade
single grade within a course
study task
other
A4a. Was evidence presented for the reliability of this measure?
yes
no
A4b. Provide the type of reliability coefficient.
A4c. Provide the reliability value (e.g., ".70").
A5. When was this outcome measured?
A6. When was academic performance measured relative to the
self-regulation measurement?
same time
academic before self-regulation
self-regulation before academic
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Effect Size Information
E1. Provide the type of relationship index.
E1b. Provide the page that the relationship index can be found.
E2. Provide the value of the correlation coefficient.
E3. Provide the probability value of the correlation coefficient.
template: "p<.05"
If nonsignificant, code as "ns".
E4. Provide the sample size.
E4b. Provide the page that the sample size can be found.
If the sample sizes presented in Results/tables and
Method sections differ,
then use N from the Results/tables.
E5. If needed, provide the self-regulation mean.
E6. If needed, provide the self-regulation standard deviation.
E7. If needed, provide the sample size for the self-regulation
variable.
E8. If needed, provide the academic performance mean.
E9. If needed, provide the academic performance standard
deviation.
E10. If needed, provide the sample size for the academic
performance variable.
E8. If needed, provide relevant inferential statistics that will
allow for the calculation of a zero-order correlation
coefficient.
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Appendix F
Comparisons Across the Meta-Analyses
Note. Moderator categories marked with ** revealed significant differences in average
correlations across the three meta-analyses.
LABEL
r
Overall
Correlation

95% CI

DEFINITION
k

r

95% CI

MEASURE
k

r

95% CI

k

0.27

0.27

0.27

173

0.30

0.29

0.32

131

0.30

0.28

0.31

174

0.31

0.29

0.33

133

0.32

0.30

0.33

103

0.32

0.30

0.33

137

0.22

0.19

0.25

39

0.24

0.21

0.28

27

0.22

0.19

0.25

36

preschool

0.24

0.22

0.26

28

0.26

0.24

0.28

21

0.25

0.23

0.27

28

elementary

0.30

0.27

0.32

93

0.32

0.29

0.34

70

0.31

0.28

0.33

95

middle

0.30

0.25

0.36

23

0.29

0.24

0.35

16

0.31

0.25

0.37

22

high

0.29

0.23

0.35

12

0.30

0.24

0.35

10

0.31

0.24

0.37

10

preschool

0.24

0.22

0.26

28

0.26

0.24

0.28

21

0.25

0.23

0.27

28

kindergarten
lower
elementary
upper
elementary

0.29

0.25

0.33

34

0.29

0.25

0.33

25

0.30

0.25

0.34

33

0.27

0.21

0.33

16

0.30

0.23

0.36

11

0.27

0.21

0.33

16

0.27

0.22

0.31

23

0.30

0.25

0.34

18

0.29

0.24

0.33

26

middle school

0.30

0.25

0.36

23

0.29

0.24

0.35

16

0.31

0.25

0.37

22

lower high

0.25

0.17

0.32

6

0.26

0.19

0.32

4

0.24

0.15

0.33

5

upper high

na

na

na

0

na

na

na

0

na

na

na

0

preschool

0.28

0.26

0.30

15

0.28

0.25

0.31

8

0.27

0.24

0.29

17

kindergarten
lower
elementary
upper
elementary

0.32

0.24

0.39

9

0.32

0.28

0.36

8

0.33

0.30

0.36

17

0.31

0.22

0.40

8

0.38

0.32

0.43

5

0.30

0.23

0.38

9

0.26

0.18

0.33

9

0.28

0.21

0.36

8

0.28

0.20

0.35

14

published
reports
unpublished
reports
Grade Level:
Broad &
Collapsed

Grade Level:
Narrow &
Collapsed

Grade Level:
Executive
Functions

182

middle school

0.29

0.17

0.41

6

0.23

0.11

0.34

6

0.31

0.18

0.42

6

lower high

0.19

0.02

0.35

2

0.10

0.02

0.18

1

0.19

0.02

0.34

2

upper high

na

na

na

0

na

na

na

0

na

na

na

0

preschool

0.24

0.10

0.36

3

0.27

0.18

0.36

4

0.24

0.10

0.36

3

kindergarten
lower
elementary
upper
elementary

0.30

0.22

0.38

5

0.30

0.38

5

0.30

0.22

0.38

5

0.29

0.25

0.34

1

0.20

0.22
0.01

0.38

2

0.29

0.25

0.34

1

0.38

0.29

0.46

2

0.38

0.29

0.46

2

0.38

0.29

0.46

2

middle school

na

na

na

0

na

na

na

0

na

na

na

0

lower high

na

na

na

0

na

na

na

0

na

na

na

0

upper high

na

na

na

0

na

na

na

0

na

na

na

0

**preschool**

0.14

0.07

0.21

6

0.28

0.23

0.32

8

0.23

0.20

0.27

19

**kindergarten**
lower
elementary
upper
elementary

0.06

0.03

0.09

2

0.23

0.08

0.36

5

0.29

0.21

0.36

15

0.18

0.16

0.20

1

0.21

0.15

0.27

3

0.15

0.12

0.19

7

0.29

0.14

0.44

4

0.25

0.15

0.33

6

0.24

0.16

0.32

12

middle school

0.34

0.26

0.41

13

0.30

0.38

9

0.32

0.23

0.40

15

**lower high**

0.29

0.26

0.31

2

0.08

0.20
0.03

0.19

1

0.24

0.16

0.31

3

na

na

na

0

na

na

na

0

na

na

na

0

preschool

0.23

0.14

0.30

7

0.21

0.15

0.28

0.31

0.25

0.36

3

kindergarten
lower
elementary
upper
elementary

0.24

0.16

0.31

5

0.35

0.27

0.42

0.22

0.16

0.27

14

0.20

0.10

0.29

6

0.24

0.20

0.29

0.22

0.15

0.28

4

0.20

0.12

0.28

5

0.33

0.24

0.41

0.34

0.24

0.43

5

middle school

0.22

0.08

0.36

3

0.36

0.29

0.43

0.27

0.14

0.39

3

**lower high**

na

na

na

0

0.30

0.26

0.35

0.23

0.00

0.44

3

upper high

na

na

na

0

na

na

na

na

na

0

math

0.30

0.28

0.33

102

0.32

0.30

0.35

78

0.27

0.27

0.28

105

language arts

0.26

0.24

0.28

107

0.29

0.27

0.31

78

0.26

0.25

0.26

110

science

0.27

0.12

0.40

6

0.36

0.24

0.47

4

0.25

0.22

0.29

6

Grade Level:
Effortful
Control

Grade Level:
Self-Control

upper high
Grade Level:
Self-Regulation

na

Academic
Subject:
Collapsed

183

social studies

0.23

0.02

0.43

3

0.44

0.37

0.49

1

0.24

0.20

0.28

3

multiple

0.32

0.29

0.35

56

0.31

0.29

0.34

44

0.33

0.32

0.34

54

math

0.34

0.30

0.37

49

0.35

0.31

0.38

42

0.33

0.30

0.36

68

language arts

0.30

0.27

0.32

48

0.32

0.29

0.35

42

0.29

0.26

0.31

70

science

0.38

0.10

0.60

2

0.37

0.12

0.57

2

0.35

0.06

0.58

2

social studies

0.42

0.35

0.49

1

0.44

0.37

0.49

1

0.44

0.37

0.49

1

multiple

0.34

0.18

0.49

9

0.22

0.12

0.31

6

0.34

0.24

0.44

13

math

0.33

0.22

0.42

10

0.32

0.22

0.42

10

0.32

0.22

0.42

10

language arts

0.31

0.21

0.40

8

0.28

0.19

0.37

9

0.31

0.21

0.40

8

science

0.43

0.35

0.50

1

0.43

0.35

0.50

1

0.43

0.35

0.50

1

na

na

na

0

na

na

na

0

na

na

na

0

0.40

0.34

0.46

8

0.40

0.34

0.46

8

0.40

0.34

0.46

8

math

0.27

0.23

0.30

47

0.17

0.10

0.24

3

0.28

0.24

0.31

57

language arts

0.23

0.20

0.25

49

0.15

0.14

0.17

4

0.22

65

0.06

0.40

4

na

na

na

0

0.17

0.34

3

0.52

2

na

na

na

0

0.23

0.19
0.01
0.11

0.24

0.24

0.52

2

0.39

25

0.37

0.31

0.43

9

0.34

0.28

0.38

23

Academic
Subject:
Executive
Functions

Academic
Subject:
Effortful
Control

social studies
multiple
Academic
Subject:
Self-Control

science

0.35

0.10
0.31

math

0.29

0.24

0.33

31

0.30

0.24

0.35

23

0.27

0.23

0.32

25

language arts

0.24

0.28

38

0.26

0.22

0.30

24

0.25

0.20

0.29

28

0.53

2

0.26

0.17

0.35

1

0.13

0.08

0.19

1

0.58

2

na

na

na

0

0.18

0.13

0.24

1

social studies
multiple

0.23

Academic
Subject:
Self-Regulation

social studies

0.33

0.21
0.03
0.02

multiple

0.27

0.22

0.31

22

0.29

0.26

0.32

20

0.34

0.30

0.38

18

direct

0.30

0.28

0.33

85

0.32

0.30

0.34

64

0.30

0.29

0.30

90

observational

0.20

0.13

0.27

4

0.17

0.00

0.33

2

0.23

0.20

0.27

3

science

0.28

SR Measure

184

teacher-report

0.29

0.25

0.33

48

0.30

0.26

0.34

32

0.23

0.23

0.24

48

parent report

0.27

0.23

0.31

35

0.31

0.26

0.35

25

0.22

0.22

0.23

33

self-report

0.24

0.21

0.28

33

0.27

0.23

0.31

28

0.24

0.23

0.25

31

multiple

0.37

0.20

0.53

7

0.30

0.09

0.49

5

na

na

na

0

GPA

0.34

0.33

0.34

28

0.33

0.30

0.37

23

0.38

0.33

0.42

23

course grade

0.23

0.22

0.24

17

0.36

0.28

0.43

15

0.33

0.27

0.39

17

standardized test

0.27

0.26

0.27

118

0.29

0.26

0.31

86

0.28

0.26

0.30

118

teacher report

0.29

0.27

0.30

17

0.34

0.28

0.40

13

0.35

0.27

0.42

19

parent report

0.45

0.38

0.51

3

0.41

0.22

0.56

3

0.41

0.22

0.56

3

student report

0.43

0.37

0.48

2

0.43

0.29

0.54

2

0.43

0.29

0.54

2

multiple

0.52

0.44

0.59

1

na

na

na

0

na

na

na

0

GPA

0.22

0.14

0.30

1.00

0.20

0.12

0.29

4

0.17

0.06

0.27

1

course grade

0.26

0.20

0.31

4.00

0.31

0.22

0.40

4

0.26

0.20

0.31

4

standardized test
**teacher
report**

0.31

0.28

0.34

0.32

0.29

0.35

43

0.32

0.29

0.34

69

0.23

0.18

0.28

3.00

0.45

0.55

2

0.18

0.08

0.27

5

parent report

na

na

na

0.00

0.14

0.33
0.11

0.38

1

na

na

na

0

student report

na

na

na

0.00

na

na

na

0

na

na

na

0

multiple

na

na

na

0.00

na

na

na

0

na

na

na

0

GPA

0.43

0.30

0.54

4

0.43

0.30

0.54

4

0.43

0.30

0.54

4

course grade

0.36

0.17

0.53

4

0.36

0.17

0.53

4

0.36

0.17

0.53

4

standardized test

0.21

0.11

0.30

4

0.21

0.12

0.29

6

0.23

0.14

0.32

5

teacher report

0.37

0.33

0.42

8

0.37

0.33

0.42

8

0.37

0.33

0.42

8

parent report

na

na

na

0

0.49

0.42

0.55

1

0.49

0.42

0.55

1

student report

0.43

0.29

0.55

2

0.43

0.29

0.54

2

0.43

0.29

0.54

2

na

na

na

0

na

na

na

0

na

na

na

0

GPA

0.40

0.34

0.47

14

0.41

0.28

0.52

6

0.43

0.35

0.50

11

course grade

0.26

0.18

0.34

9

0.33

0.20

0.45

5

0.31

0.19

0.43

8

Achievement
Measure
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5
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4

0.34

0.10

0.54

1

0.20

0.57

2

0.30

0.05

0.51

1

na

0

Achievement
Measure:
Self-Regulation

student report
multiple

na

na

na

0

na

na

na

0

0.52

0.44

0.59

1

na

na

na

0

186

na
na

na
na

na

0

References
*Agostin, T. M., & Bain, S. K. (1997). Predicting early school success with developmental
and social skills screeners. Psychology in the Schools, 34(3), 219-228.
Agostino, A., Johnson, J., & Pascual-Leone, J. (2010). Executive function underlying
multiplicative reasoning: Problem type matters. Journal of Experimental Child
Psychology, 105, 285 - 305.
Allan, N. P., & Lonigan, C. J. (2011). Examining the dimensionality of effortful control in
preschool children and its relation to academic and socioemotional indicators.
Developmental Psychology, 47(4), 905-915. doi: 10.1037/a0023748
*Andersson, U. (2007). The contribution of working memory to children's mathematical
word problem solving. Applied Cognitive Psychology, 21(9), 1201-1216. doi:
10.1002/acp.1317
*Andersson, U. (2008). Working memory as a predictor of written arithmetical skills in
children: The importance of central executive functions. British Journal of
Educational Psychology, 78(2), 181-203. doi: 10.1348/000709907X209854
*Andersson, U. (2010). The contribution of working memory capacity to foreign
language comprehension in children. Memory, 18(4), 458-472. doi:
10.1080/09658211003762084
Ames, C. (1992). Classrooms: Goals, structures, and student motivation. Journal of
Educational Psychology, 84(3), 261-271.
Aron, A., Aron, E.N., & Coups, E.J. (2009). Statistics for psychology (5th ed.). Upper Saddle
River, NJ: Pearson Prentice Hall.
*Aylward, G. P., Gordon, M., & Verhulst, S. J. (1997). Relationships between continuous
performance task scores and other cognitive measures: Causality or
commonality? Assessment, 4(4), 325-336.
*Badaly, D., Kelly, B. M., & Schwartz, D. (2012, March). Electronic Victimization and
Adolescents’ Subsequent Academic Adjustment: The Moderating Role of Emotion
Dysregulation. Poster presented at the meeting of Society for Research on
Adolescence, Vancouver, Canada.
Baddley, A. (1986). Working memory. New York: Clarendon Press.
*Bae, H. (2011). Cross-ethnic variation in the relation between parent and child behaviors and
young children’s academic and social functioning. (Doctoral dissertation). Retrieved
from ProQuest Dissertations and Theses. (UMI Number: 3486319)
Barnett, V., & Lewis, T. (1994). Outliers in statistical data analysis (3rd ed.). New York:
Wiley.
187

Baumeister, R. F. (1998). Ego depletion: Is the active self a limited resource? Journal of
Personality and Social Psychology, 74, 1252-1265.
Baumeister, R. F., & Vohs, K.D. (2004). Handbook of self-regulation: Research, theory, and
applications. New York: Guilford Press.
Berger, A. (2011). Self-regulation: Brain, cognition, and development: Washington, DC:
APA.
*Berhenke, A. L. (2013). Motivation, self-regulation, and learning in preschool. (Unpublished
doctoral dissertation). University of Michigan, United States of America.
*Berhenke, A., Miller, A. L., Brown, E., Seifer, R., & Dickstein, S. (2011). Observed
emotional and behavioral indicators of motivation predict school readiness in
Head Start graduates. Early Childhood Research Quarterly, 26(4), 430-441. doi:
10.1016/j.ecresq.2011.04.001
*Berry, D., Blair, C., Willoughby, M., & Granger, D. A. (2012). Salivary alpha-amylase
and cortisol in infancy and toddlerhood: Direct and indirect relations with
executive functioning and academic ability in childhood.
Psychoneuroendocrinology. 37, 1700-1711. doi: 10.1016/j.psyneuen.2012.03.002
*Bertrams, A. (2012). How minimal grade goals and self-control capacity interact in
predicting test grades. Learning and Individual Differences, 22, 833-838. doi:
10.1016/j.lindif.2012.07.003
*Bertrams, A., & Dickhäuser, O. (2009). High-school students' need for cognition, selfcontrol capacity, and school achievement: Testing a mediation hypothesis.
Learning and Individual Differences, 19(1), 135-138. doi: 10.1016/j.lindif.2008.06.005
Best, J. R., Miller, P. H., & Naglieri, J. A. (2011). Relations between executive function
and academic achievement from ages 5 to 17 in a large, representative national
sample. Learning and Individual Differences, 21(4), 327-336. doi:
10.1016/j.lindif.2011.01.007
Blair, C. (2002). School readiness: Integrating cognition and emotion in a neurobiological
conceptualization of children's functioning at school entry. American Psychologist,
57, 111-127.
Blair, C., Calkins, S., Kopp, L. (2010). Self-regulation as the interface of emotional and
cognitive development: Implications for education and academic achievement. In
R.H. Hoyle (Ed.), Handbook of personality and self-regulation, (pp. 64-90). Malden,
MA: Blackwell Publishing Ltd.
Blair, C., & Razza, R. P. (2007). Relating effortful control, executive function, and false
belief understanding to emerging math and literacy ability in kindergarten. Child
Development, 78(2), 647-663.
Boekaerts, M. (1996). Self-regulated learning at the junction of cognition and motivation.
European Psychologist, 1, 100-112. doi:10.1027/1016-9040.1.2.100
188

Boekaerts, M., & Corno, L. (2005). Self-regulation in the classroom: A perspective on
assessment and intervention. Applied Psychology: An International Review, 54, 199231.
Borenstein, M. (2009). Effect sizes for studies with continuous data. In: H, Cooper, L.V.
Hedges, & J.C. Valentine (Eds.), The handbook of research synthesis and metaanalysis (2nd ed. pp. 221-252). New York: Russell Sage.
Brock, L. L., Rimm-Kaufman, S. E., Nathanson, L., & Grimm, K. J. (2009). The
contributions of ‘hot’and ‘cool’executive function to children's academic
achievement, learning-related behaviors, and engagement in kindergarten. Early
Childhood Research Quarterly, 24(3), 337-349. doi: 10.1016/j.ecresq.2009.06.001
*Brody, G. H., & Flor, D. L. (1997). Maternal psychological functioning, family processes,
and child adjustment in rural, single-parent, African American families.
Developmental Psychology, 33(6), 1000-1011.
*Brody, G. H., Flor, D. L., & Gibson, N. M. (1999). Linking maternal efficacy beliefs,
developmental goals, parenting practices, and child competence in rural
single‐parent African American families. Child Development, 70(5), 1197-1208.
*Brody, G. H., Stoneman, Z., Flor, D., McCrary, C., Hastings, L., & Conyers, O. (1994).
Financial resources, parent psychological functioning, parent co‐caregiving, and
early adolescent competence in rural two‐parent African‐American families.
Child Development, 65(2), 590-605.
Brookhart, S. M. (1994). Teachers' grading: Practice and theory. Applied Measurement in
Education, 7, 279-301.
*Brown, R. T., & Wynne, M. E. (1984). Attentional characteristics and teachers ratings in
hyperactive, reading disabled, and normal boys. Journal of Clinical Child &
Adolescent Psychology, 13(1), 38-43.
*Buckner, J. C., Mezzacappa, E., & Beardslee, W. R. (2009). Self‐Regulation and its
relations to adaptive functioning in low income youths. American Journal of
Orthopsychiatry, 79(1), 19-30. doi: 10.1037/a0014796
*Bull, R., & Scerif, G. (2001). Executive functioning as a predictor of children's
mathematics ability: Inhibition, switching, and working memory. Developmental
Neuropsychology, 19(3), 273-293.
*Bull, R., Espy, K. A., & Wiebe, S. A. (2008). Short-term memory, working memory, and
executive functioning in preschoolers: Longitudinal predictors of mathematical
achievement at age 7 years. Developmental Neuropsychology, 33(3), 205-228. doi:
10.1080/87565640801982312
Burnette, J.L., O’Boyle, E.H., VanEpps, E.M., Pollack, J.M., & Finkel, E.J. (2012). Mindsets matter: A meta analytic review of implicit theories and self-regulation.
Psychological Bulletin. Advanced online publication. doi: 10.1037/a0029531
189

*Butcher, H. J., Ainsworth, M., & Nesbitt, J. E. (1963). Personality factors and school
achievement: A comparison of British and American children. British Journal of
Educational Psychology, 33(3), 276-285.
*Cameron, C. E., Brock, L. L., Murrah, W. M., Bell, L. H., Worzalla, S. L., Grissmer, D., &
Morrison, F. J. (2012). Fine motor skills and executive function both contribute to
kindergarten achievement. Child Development, 83(4), 1229-1244. doi:
10.1111/j.1467-8624.2012.01768.x
Carlson, S. M. (2003). The development of executive function in early childhood:
Executive function in context: Development, measurement, theory, and
experience. Monographs of the Society for Research in Child Development, 68, 138-151.
doi: 10.1111/j.1540-5834.2003.06803012.x
Carver, C. S., & Scheier, M. F. (1982). Control theory: A useful conceptual framework for
personality, social, clinical, and health psychology. Psychological Bulletin, 92, 111135. doi: 10.1037/0033-2909.92.1.111
Carver, C. S., & Scheier, M. F. (1998). On the self-regulation of behavior. New York:
Cambridge University Press.
Carver, C. S., & Scheier, M. F. (2011). Self-regulation of action and affect. In K.D. Vohs &
R.F. Baumeister (Eds.), Handbook of self-regulation, second edition: Research, theory,
and applications (pp. 3-21). New York, NY: The Guilford Press.
Casillas, A., Robbins, S., Allen, J., Kuo, Y. L., Hanson, M. A., & Schmeiser, C. (2012).
Predicting early academic failure in high school from prior academic
achievement, psychosocial characteristics, and behavior. Journal of Educational
Psychology, 104(2), 407-420. doi: 10.1037/a0027180
*Checa, P., Rodríguez‐Bailón, R., & Rueda, M. R. (2008). Neurocognitive and
temperamental systems of self‐regulation and early adolescents’ social and
academic outcomes. Mind, Brain, and Education, 2(4), 177-187.
*Checa, P., & Rueda, M. R. (2011). Behavioral and brain measures of executive attention
and school competence in late childhood. Developmental Neuropsychology, 36(8),
1018-1032. doi: 10.1080/87565641.2011.591857
*Churney, A. H. (2000). Promoting children’s social and emotional development: A follow-up
evaluation of an elementary school-based program in social decision-making/ social
problem-solving. (Doctoral dissertation). Retrieved from ProQuest Dissertations
and Theses. (UMI Number: 3000887)
Clark, C. A., Pritchard, V. E., & Woodward, L. J. (2010). Preschool executive functioning
abilities predict early mathematics achievement. Developmental Psychology, 46(5),
1176-1191. doi: 10.1037/a0019672
*Cohen, G. N., Bronson, M. B., & Casey, M. B. (1995). Planning as a factor in school
achievement. Journal of Applied Developmental Psychology, 16, 405-428.
190

Cohen, J., Cohen, P., West, S.G., & Aiken, L.S. (2002). Applied multiple
regression/correlation analysis for the behavioral sciences (3rd Ed). London: Routledge.
Collette, F. et al. (2005). Exploring the unity and diversity of the neural substrates of
executive functioning. Human Brain Mapping, 25, 409-423.
Cooper, H. (2010). Research synthesis and meta-analysis: A step-by-step approach.
Thousand Oaks, CA: Sage.
Cooper, H., & Hedges, L. B., Valentine, L. (Eds.). (2009). Handbook of research synthesis.
New York: Russell Sage Foundation.
Corno, L. (1986). The metacognitive control components of self-regulated learning.
Contemporary Educational Psychology, 11(4), 333-346.
Costa, P. T., & McCrae, R. R. (1992). Four ways five factors are basic. Personality and
Individual Differences, 13, 653 - 665.
*Crandall, N. N. (2006). Substance use trajectories across the middle school years: An analysis
of modifiable risk factors. (Doctoral dissertation). Retrieved from ProQuest
Dissertations and Theses. (UMI Number: 3237218)
*Crockett, L. J., Moilanen, K. L., Raffaelli, M., & Randall, B. A. (2006). Psychological
profiles and adolescent adjustment: A person-centered approach. Development
and Psychopathology, 18(1), 195-214. doi: 10.1017/S0954579406060111
Crooks, T. J. (1988). The impact of classroom evaluation practices on students. Review Of
Educational Research, 58, 438-81.
*Cunningham, J. N. (2003). The influence of maternal emotional socialization on children’s
psychological, social, and academic competence: The mediating effects of emotional
understanding and emotional regulation. (Doctoral dissertation). Retrieved from
ProQuest Dissertations and Theses. (UMI Number: 3080571)
*D’Amico, A., & Guarnera, M. (2005). Exploring working memory in children with low
arithmetical achievement. Learning and Individual Differences, 15, 189-202. doi:
10.1016/j.lindif.2005.01.002
Deater-Deckard, K., Mullineaux, P. Y., Petrill, S. A., & Thompson, L. A. (2009). Effortful
control, surgency, and reading skills in middle childhood. Reading and Writing,
22(1), 107-116. doi: 10.1007/s11145-007-9111-9
*De Beni, R., & Palladino, P. (2000). Intrusion errors in working memory tasks: Are they
related to reading comprehension ability? Learning and Individual Differences, 12,
131-143.
de Ridder, D. T. D., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., & Baumeister, R.
F. (2012). Taking stock of self-control: A meta-analysis of how trait self-control
relates to a wide range of behaviors. Personality and social psychology review, 16,
76-99. doi: 10.1177/1088868311418749
191

Delis, D. C., Lansing, A., Houston, W. S., Wetter, S., Han, S. D., Jacobson, M., ...Kramer,
J. (2007). Creativity lost the importance of testing higher-level executive functions
in school-age children and adolescents. Journal of Psychoeducational Assessment,
25(1), 29-40. doi: 10.1177/0734282906292403
Dent, A. L., Koenka, A. C., & Cooper, H. M. (in press). The relation between selfregulated learning and academic achievement across childhood and adolescence:
A meta-analysis. Educational Psychology Review.
*DiBiase, R., & Miller, P. M. (2012). Predicting feelings of cognitive competence in Head
Start preschoolers. The Journal of Genetic Psychology: Research and Theory on Human
Development, 173(1), 23-40.
*Dilworth-Bart, J. E. (2012). Does executive function mediate SES and home equality
associations with academic readiness? Early Childhood Research Quarterly, 27, 416425. doi: 10.1016/j.ecresq.2012.02.002
*Dreke, L. L. (2010). A conceptual model of the mechanisms by which ego resiliency impacts
academic engagement and achievement: Social relatedness as a mediator. (Doctoral
dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI Number:
3400703)
Duckworth, A. L., & Seligman, M. E. P. (2005). Self-discipline outdoes IQ in predicting
academic performance of adolescents. Psychological Science, 16(12), 939-944.
*Duckworth, A. L., & Seligman, M. E. P. (2006). Self-discipline gives girls the edge:
Gender in self-discipline, grades, and achievement test scores. Journal of
Educational Psychology, 98(1), 198-208. doi: 10.1037/0022-0663.98.1.198
Duckworth, A. L., Quinn, P. D., & Tsukayama, E. (2012). What No Child Left Behind
leaves behind: The roles of IQ and self-control in predicting standardized
achievement test scores and report card grades. Journal of Educational Psychology,
104(2), 439-451. doi: 10.1037/a0026280
*Durand, T. M. (2005). Child, parent, and ecological factors related to kindergarten success for
Latino children: A mixed-methods investigation. (Doctoral dissertation). Retrieved
from ProQuest Dissertations and Theses. (UMI Number: 3173662)
Duvall, S., & Tweedie, R. (2000a). A nonparametric "trim and fill" method of accounting
for publication bias in meta-analysis. Journal of the American Statistical Association,
95, 89-98.
Duvall, S. & Tweedie, R. (2000b). Trim and fill: A simple funnel plot-based method of
testing and adjusting for publication bias in meta-analysis. Biometrics, 56, 276-284.
Eccles, J. S., Midgley, C., Wigfield, A., Buchanan, C. M., Reuman, D., Flanagan, C., &
Iver, D. M. (1993). The impact of stage-environment fit on young adolescents’
experience in schools and in families. American Psychologist, 48, 90-101.
192

Eisenberg, N., & Spinrad, T. L. (2004). Emotion‐related regulation: Sharpening the
definition. Child development, 75(2), 334-339.
Eisenberg, N., Valiente, C., & Eggum, N. D. (2010). Self-regulation and school readiness.
Early Education and Development, 21(5), 681-698. doi:
10.1080/10409289.2010.497451
*Elliot, S. N., & Gresham, F. M. (1989). Teacher and self-ratings of popular and rejected
adolescent boys’ behavior. Journal of Psychoeducational Assessment, 7, 323-334.
Engle et al. (1999). Working memory, short-term memory, and general fluid intelligence:
A latent-variable approach. Journal of Experimental Psychology: General, 128, 309331.
*Espy, K. A., McDiarmid, M. M., Cwik, M. F., Stalets, M. M., Hamby, A., & Senn, T. E.
(2004). The contribution of executive functions to emergent mathematic skills in
preschool children. Developmental Neuropsychology, 26(1), 465-486.
Evans, G. W., & Rosenbaum, J. (2008). Self-regulation and the income-achievement gap.
Early Childhood Research Quarterly, 23, 504-514. doi: 10.1016/j.ecresq.2008.07.002
*Ezrine, G. A. (2010). Effects of language on the development of executive functions in preschool
children. (Doctoral dissertation). Retrieved from ProQuest Dissertations and
Theses. (UMI Number: 3431697)
*Fabes, R. A., Martin, C. L., Hanish, L. D., Anders, M. C., & Madden-Derdich, D. A.
(2003). Early school competence: The roles of sex-segregated play and effortful
control. Developmental Psychology, 39(5), 848-858. doi: 10.1037/0012-1649.39.5.848
*Flynn, T. M. (1984). Affective characteristics that predict preschool achievement in
disadvantaged children. Early Child Development and Care, 16(3-4), 251-263.
Friedman, N. P. et al. (2006). Not all executive functions are related to intelligence.
Psychological Science, 17, 172-179.
*Fuhs, M. C. W. (2010). A latent variable approach to examining executive functioning
development and emerging mathematics skills in preschools at Head Start. (Doctoral
dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI Number:
3480047)
Garcia, T., & Pintrich, P. R. (1994). Regulating motivation and cognition in the classroom:
The role of self-schemas and self-regulatory processes. In D. H. Schunk, & B. J.
Zimmerman (Eds). Self-Regulation of Learning and Performance: Issues and
Educational Applications. Hillsdale, NJ: Lawrence Erlbaum.
*Garner, P. W., & Waajid, B. (2012). Emotion knowledge and self-regulation as
predictors of preschoolers’ cognitive ability, classroom behavior, and social
competence. Journal of Psychoeducational Assessment, 30(4), 330-343. doi:
10.1177/0734282912449441
193

Garon, N., Bryson, S. E., & Smith, I. M. (2008). Executive function in preschoolers: A
review using an integrative framework. Psychological Bulletin, 134(1), 31-60. doi:
10.1037/0033-2909.134.1.31
Gathercole, S. E., & Pickering, S. J. (2000). Working memory deficits in children with low
achievements in the national curriculum at 7 years of age. British Journal of
Educational Psychology, 70(2), 177-194.
Geldhof, G.J., Little, T.D., & Colombo, J. (2010). Self-regulation across the life span. In
R.M. Lerner (Ed.), The handbook of life-span development, volume two: Social and
emotional development (pp. 116-157). Malden, MA: Wiley, John & Sons,
Incorporated.
Greene, J. A., & Azevedo, R. (2010). The measurement of learners’ self-regulated
cognitive and metacognitive processes while using computer-based
environments. Educational Psychologist, 45, 203-209.
doi:10.1080/0000461520.2010.515935
Greenhouse, J. B., & Iyengar, S. (1994). Sensitivity analysis and diagnostics. In H Cooper
& L V Hedges (Eds.), The handbook of research synthesis (pp.383-398). New
York: Russell Sage Foundation.
Grubbs, F. E. (1950). Sample criteria for testing outlying observations. Journal of the
American Statistical Association, 21, 27–58.
Gullone, E., & Taffe, J. (2011). The Emotion Regulation Questionnaire for Children and
Adolescents (ERQ-CA): A psychometric evaluation. Psychological Assessment.
Advanced online publication. doi: 10.1037/a0025777
*Gumora, G. (1999). Emotion regulation and academic achievement. (Doctoral dissertation).
Retrieved from ProQuest Dissertations and Theses. (UMI Number: 9974048)
*Gumora, G., & Arsenio, W. F. (2002). Emotionality, emotion regulation, and school
performance in middle school children. Journal of School Psychology, 40(5), 395413.
*Hargrave, J. L. (2004). The relationship between executive functions and broad written
language skills in students ages 12 to 14. (Doctoral dissertation). Retrieved from
ProQuest Dissertations and Theses. (UMI Number: 3143362)
Heckman, J. J. (2006). Skill formation and the economics of investing in disadvantaged
children. Science, 312, 1900-1912.
*Heine, A., Tamm, S., De Smedt, B., Schneider, M., Thaler, V., Torbeyns, J., ... & Jacobs,
A. (2010). The numerical stroop effect in primary school children: A comparison
of low, normal, and high achievers. Child Neuropsychology, 16(5), 461-477. doi:
10.1080/09297041003689780
*Hicks, B. M., Johnson, W., Iacono, W. G., & McGue, M. (2008). Moderating effects of
personality on the genetic and environmental influences of school grades helps
194

to explain sex differences in scholastic achievement. European Journal of
Personality, 22(3), 247-268. doi: 10.1002/per.671
*Hillman, C. H., Pontifex, M. B., Motl, R. W., O’Leary, K. C., Johnson, C. R., Scudder, M.
R., ... & Castelli, D. M. (2012). From ERPs to academics. Developmental Cognitive
Neuroscience, 2, S90-S98. doi: 10.1016/j.dcn.2011.07.004
*Hindman, A. H., & Morrison, F. J. (2012). Differential contributions of three parenting
dimensions to preschool literacy and social skills in a middle-income sample.
Merrill-Palmer Quarterly, 58(2), 191-223.
Hobson, P., & Leeds, L. (2001). Executive functioning in older people. Reviews in Clinical
Gerontology, 11(4), 361-372.
*Hofer, M., Kuhnle, C., Kilian, B., & Fries, S. (2012). Cognitive ability and personality
variables as predictors of school grades and test scores in adolescents. Learning
and Instruction, 22, 368-375. doi: 10.1016/j.learninstruc.2012.02.003
Hofmann, W., Gschwendner, T., Friese, M., Wiers, R. W., Schmitt, M. (2008). Working
memory capacity and self-regulatory behavior: Toward an individual differences
perspective on behavior determination by automatic versus controlled processes.
Journal of Personality and Social Psychology, 95, 962-977. doi: 10.1037/a0012705
Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and selfregulation. Trends in cognitive sciences, 16(3), 174-180.
doi:10.1016/j.tics.2012.01.006
Houben, K., Wiers, R. W., & Jansen, A. (2011). Getting a grip on drinking behavior:
Training working memory to reduce alcohol abuse. Psychological Science, 22, 968975. doi: 10.1177/0956797611412392
*Howse, R. B., Calkins, S. D., Anastopoulos, A. D., Keane, S. P., & Shelton, T. L. (2003).
Regulatory contributors to children's kindergarten achievement. Early Education
and Development, 14(1), 101-120. doi: 10.1207/s15566935eed1401_7
*Howse, R. B., Lange, G., Farran, D. C., & Boyles, C. D. (2003). Motivation and selfregulation as predictors of achievement in economically disadvantaged young
children. The Journal of Experimental Education, 71(2), 151-174.
Hoyle, R.H., & Davisson, E.K. (2010). Measurement and modeling of self-regulation: Is
standardization a reasonable goal? Paper presented at the National Research
Council Workshop on Advancing Social Science Theory: The Importance of
Common Metrics. Washington, DC.
Hoyle, R.H., & Gallagher, P. (in press). The interplay of personality and self-regulation. In M.
Mikulincer & P.R. Shaver (Eds.), APA Handbook of personality and social psychology
(Vol. 3, Personality processes and individual differences). Washington, DC: American
Psychological Association.

195

Hughes, C. (2011). Changes and challenges in 20 years of research into the development
of executive functions. Infant and Child Development, 20(3), 251-271. doi:
10.1002/icd.736
Hulleman, C. S., Schrager, S. M., Bodmann, S. M., & Harackiewicz, J. M. (2010). A metaanalytic review of achievement goal measures: Different labels for the same
constructs or different constructs with similar labels? Psychological Bulletin, 3, 422449. doi:10.1037/a0018947
Hunter, J.E., & Schmidt, F.L. (1990). Dichotomization of continuous variables: The
implications for meta-analysis. Journal of Applied Psychology, 75, 334-349.
*Humphrey, L. L. (1982). Children’s and teachers’ perspectives on children’s self-control:
The development of two rating scales. Journal of Consulting and Clinical
Psychology, 50(5), 624-633.
*Iyer, R. V., Kochenderfer-Ladd, B., Eisenberg, N., & Thompson, M. (2010). Peer
victimization and effortful control: Relations to school engagement and academic
achievement. Merrill-Palmer Quarterly, 56(3), 361-387.
James, W. (1890). The principles of psychology: Volume I. New York: Henry Holt &
Company.
Jurado, M. B., & Rosselli, M. (2007). The elusive nature of executive functions: A review
of our current understanding. Neuropsychology Review, 17(3), 213-233. doi:
10.10.1007/s11065-007-90-40-z
Karoly, P. (1993). Mechanisms of self-regulation: A systems view. Annual Review of
Psychology, 44(1), 23-52.
Karoly, P. (1999) A goal systems-self-regulatory perspective on personality,
psychopathology, and change. Review of General Psychology, 3, 264-291.
*Kim, S., Brody, G. H., & Murry, V. M. (2003). Longitudinal links between contextual
risks, parenting, and youth outcomes in rural African American families. Journal
of Black Psychology, 29(4), 359-377. doi: 10.1177/0095798403256887
*King, K. A. (2010). How does emotion regulation of Head Start preschoolers relate to academic
competence at the end of kindergarten? Evidence from longitudinal models. (Doctoral
dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI Number:
3397006)
*Kirby, J. R., & Ashman, A. F. (1984). Planning skills and mathematics achievement:
Implications regarding learning disability. Journal of Psychoeducational Assessment,
2, 9-22. doi: 10.1177/073428298400200102
*Knipe, H. L. (2009). Cognitive reasoning skills and classroom settings: A multi-level
examination of student and teacher factors in math achievement. (Doctoral
dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI Number:
3374502)
196

*Kolnik, S. (2010). Predicting school readiness: Executive functions, problem behaviors and
theory of mind in preschoolers. (Doctoral dissertation). Retrieved from Open Access
Dissertations. (2010-05-21)
*Kuhnle, C., Hofer, M., & Kilian, B. (2010). The relationship of value orientations, selfcontrol, frequency of school–leisure conflicts, and life-balance in adolescence.
Learning and Individual Differences, 20(3), 251-255. doi: 10.1016/j.lindif.2010.02.003
*Kuhnle, C., Hofer, M., & Kilian, B. (2011). Self‐control as predictor of school grades, life
balance, and flow in adolescents. British Journal of Educational Psychology, 82, 533548. doi: 10.1111/j.2044-8279.2011.02042.x
*Kurdek, L. A., & Sinclair, R. J. (2000). Psychological, family, and peer predictors of
academic outcomes in first- through fifth-grade children. Journal of Educational
Psychology, 92(3), 449-457. doi: 10.1037//0022-0663.92.3.449
Lan, X., Legare, C. H., Ponitz, C. C., Li, S., & Morrison, F. J. (2011). Investigating the links
between the subcomponents of executive function and academic achievement: A
cross-cultural analysis of Chinese and American preschoolers. Journal of
Experimental Child Psychology, 108(3), 677-692. doi: 10.1016/j.jecp.2010.11.001
Latzman, R. D., Elkovitch, N., Young, J., & Clark, L. A. (2010). The contribution of
executive functioning to academic achievement among male adolescents. Journal
of Clinical and Experimental Neuropsychology, 32(5), 455-462. doi:
10.1080/13803390903164363
*Lee, K., Ng, E. L., & Ng, S. F. (2009). The contributions of working memory and
executive functioning to problem representation and solution generation in
algebraic word problems. Journal of Educational Psychology, 101(2), 373-387. doi:
10.1037/a0013843
Lee, K., Ng, S. F., Pe, M. L., Ang, S. Y., Hasshim, M. N. A. M., & Bull, R. (2012). The
cognitive underpinnings of emerging mathematical skills: Executive functioning,
patterns, numeracy, and arithmetic. British Journal of Educational Psychology, 82,
82-99. doi: 10.1111/j.2044-8279.2010.02016.x
Lee, J., & Shute, V. J. (2010). Personal and social-contextual factors in K-12 academic
performance: An integrative perspective on student learning. Educational
Psychologist, 43, 185-202. doi: 10.1080/00461520.2010.493471
*Lee, J., Yu, H., & Choi, S. (2012). The influences of parental acceptance and parental
control on school adjustment and academic achievement for South Korean
children: the mediation role of self-regulation. Asia Pacific Education Review, 13(2),
227-237. doi: 10.1007/s12564-011-9186-5
*Leerkes, E. M., Paradise, M. J., O'Brien, M., Calkins, S. D., & Lange, G. (2008). Emotion
and cognition processes in preschool children. Merrill-Palmer Quarterly, 54(1),
102-124.
197

*Leung, G. S. M., & He, X. (2010). Resourcefulness: a protective factor buffer against the
academic stress of school‐aged children. Educational Psychology, 30(4), 395-410.
doi: 10.1080/01443411003682574
Liew, J. (2012). Effortful control, executive functions, and education: Bringing selfregulatory and social-emotional competencies to the table. Child Development
Perspectives, 6(2), 105-111. doi: 10.1111/j.1750-8606.2011.00196.x\
*Liew, J., Chen, Q., & Hughes, J. N. (2010). Child effortful control, teacher–student
relationships, and achievement in academically at-risk children: Additive and
interactive effects. Early Childhood Research Quarterly, 25(1), 51-64.
Locke, E. A., & Latham, G. P. (1990). A theory of goal setting and task performance.
Englewood Cliffs, NJ: Prentice-Hall.
Locke, E.A., Shaw, K.N., Saari, L.M., & Latham, G.P. (1981). Goal setting and task
performance: 1969-1980. Psychological Bulletin, 90, 125-152.
Lodewyk, K.R., Winne, P.H., & Jamieson-Noel, D.L. (2009). Implication of task structure
on self-regulated learning and achievement. Educational Psychology, 29(1), 1-25.
doi:10.1080/01443410802447023
*Lundberg, I., & Sterner, G. (2006). Reading, arithmetic, and task orientation—How are
they related?. Annals of Dyslexia, 56(2), 361-377.
*Lunn, D. J. (2011). Utilization of the Wisconsin Card Sorting Test in the diagnostic
discrimination of attention-deficit/hyperactivity disorder and learning disorders in
children. (Doctoral dissertation). Retrieved from ProQuest Dissertations and
Theses. (UMI Number: 3013178).
*Luo, D., Chen, G., Zen, F., & Murray, B. (2010). Modeling working memory tasks on the
item level. Intelligence, 38(1), 66-82. doi: 10.1016/j.intell.2009.07.003
*MacCann, C., & Roberts, R. D. (2010). Do time management, grit, and self-control relate
to academic achievement independently of conscientiousness?, R. Hicks, Editor.
Personality and Individual Differences: Current Directions, 79-90. Australian
Academic Press.
*Martin, S., Meyer, J. A., Nelson, L. V., Baldwin, V., Ting, L., & Sterling, D. (2007). Locus
of control, self-control, and family income as predictors of young children’s
mathematics and science scores 1, 2. Perceptual and Motor Skills, 104(2), 599-610.
doi: 10.2466/PMS.104.2.599-610
*Matthews, J. S., Ponitz, C. C., & Morrison, F. J. (2009). Early gender differences in selfregulation and academic achievement. Journal of Educational Psychology, 101(3),
689-704. doi: 10/1037/a0014240
*Mcauley, T., Chen, S., Goos, L., Schachar, R., & Crosbie, J. (2010). Is the behavior rating
inventory associated with measures of impairment or executive function?. Journal
198

of the International Neuropsychological Society, 16, 495-505. doi:
10.1017/S1355617710000093
McClelland, M. M., & Cameron, C. E. (2011). Self‐Regulation in early childhood:
Improving conceptual clarity and developing ecologically valid measures. Child
Development Perspectives, 6(2), 136-142. doi: 10.1111/j.1750-8606.2011.00191.x
*McClelland, M. M., Cameron, C. E., Connor, C. M., Farris, C. L., Jewkes, A. M., &
Morrison, F. J. (2007). Links between behavioral regulation and preschoolers'
literacy, vocabulary, and math skills. Developmental Psychology, 43(4), 947-959.
doi: 10.1037/0012-1649.43.4.947
McMillan, J. H., & Workman, D. J. (1998). Classroom assessment and grading practices: A
review of the literature. Richmond, VA: Metropolitan Educational Research
Consortium. (ERIC Document Reproduction Service No. ED453263)
Mischel, W., & Shoda, Y. (1995). A cognitive-affective system theory of personality:
Reconceptualizing situations, dispositions, dynamics, and invariance in
personality structure. Psychological Review, 102, 246 - 268.
Mischel, W., Shoda, Y., & Rodriguez, M. L. (1989). Delay of gratification in children.
Science, 244, 933-938.
Miyake, A., & Friedman, N. P. (2012). The nature and organization of individual
differences in executive functions: Four general conclusions. Current Directions in
Psychological Science, 21(1), 8-14. doi: 10.1177/0963721411429458
Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D.
(2000). The unity and diversity of executive functions and their contributions to
complex “frontal lobe” tasks: A latent variable analysis. Cognitive Psychology,
41(1), 49-100. doi:10.1006/cogp.1999.0734
*Moilanen, K. L. (2007). The adolescent self-regulatory inventory: The development and
validation of a questionnaire of short-term and long-term self-regulation. Journal
of Youth and Adolescence, 36(6), 835-848. doi: 10.1007/s10964-006-9107-9
*Molzhon, A. (2006). Predicting arithmetic performance from age and executive function skills.
(Doctoral dissertation) Retrieved from ProQuest Dissertations and Theses.
*Monette, S., Bigras, M., & Guay, M. C. (2011). The role of the executive functions in
school achievement at the end of Grade 1. Journal of Experimental Child Psychology,
109(2), 158-173. doi: 10.1016/j.jecp.2011.01.008
*Muelle, C. M. (2010). The relationship between prekindergarten social and emotional
development and academic success among Hispanic children from low-income families.
(Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI
Number: 3431303)
*Mullola, S., Jokela, M., Ravaja, N., Lipsanen, J., Hintsanen, M., Alatupa, S., &
Keltikangas-Järvinen, L. (2011). Associations of student temperament and
199

educational competence with academic achievement: The role of teacher age and
teacher and student gender. Teaching and Teacher Education, 27(5), 942-951. doi:
10.1016/j.tate.2011.03.005
*Myers, S. S. (2007). Contextual and dispositional influences on low-income children’s school
adjustment. (Doctoral dissertation). Retrieved from ProQuest Dissertations and
Theses. (UMI Number: 3261606)
Neuenschwander, R., Röthlisberger, M., Cimeli, P., & Roebers, C. M. (2012). How do
different aspects of self-regulation predict successful adaptation to school?
Journal of Experimental Child Psychology, 113, 353-371. doi:
10.1016/j.jecp.2012.07.004
Nisbett, R.E., & Wilson, T.D. (1977). Telling more than we can know: Verbal reports on
mental processes. Psychological Review, 84, 231-259.
Norman, W., & Shallice, T. (1986). Attention to action. In R. J. Davidson, G. E., Schwartz,
D. Shapiro (Eds.), Advanced in research and theory, Vol 4. New York: Plenum, p. 118.
*Normandeau, S., & Guay, F. (1998). Preschool behavior and first-grade school
achievement: The mediational role of cognitive self-control. Journal of Educational
Psychology, 90(1), 111-121.
*O’Brien, D. R. (2005). Distinguishing between students with and without learning disabilities:
A comparative analysis of cognition, achievement, perceptual skills, behavior, and
executive functioning. (Doctoral dissertation). Retrieved from ProQuest
Dissertations and Theses. (UMI Number: 3209081)
*Oberle, E., & Schonert-Reichl, K. A. (2012). Relations among peer acceptance, inhibitory
control, and math achievement in early adolescence. Journal of Applied
Developmental Psychology, 34, 45-51. doi: 10.1016/j.appdev.2012.09.003
*Obradovic, J. (2007). The mechanisms underlying adaptive functioning of homeless children:
The role of effortful control (Volume 1). (Doctoral dissertation) Retrieved from
ProQuest Dissertations and Theses. (UMI Number: 3269011)
*Opper, M. A. (2003). The role of delay of gratification and self-regulation in preschoolers’
social, cognitive, and coping competence. (Doctoral dissertation) Retrieved from
ProQuest Dissertations and Theses. (UMI Number: 3269011)
Overton, R. C. (1998). A comparison of fixed-effects and mixed (random-effects) models
for
meta-analysis tests of moderator variable effects. Psychological Methods, 3, 354379.
doi:10.1037/1082-989X.3.3.354
*Owens, M., Stevenson, J., Hadwin, J. A., & Norgate, R. (2012). Anxiety and depression
in academic performance: An exploration of the mediating factors of worry and
200

working memory. School Psychology International, 33(4), 433-449. doi:
10.1177/0143034311427433
Patrick, H. (1997). Social self-regulation: Exploring the relations between children’s
social relationships, academic self-regulation, and school performance.
Educational Psychologist, 32, 209-220.
Pintrich, P. R. (2000). The role of goal orientation in self-regulated learning. In M.
Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.), Handbook of Self-Regulation (pp.
451-494). San Diego, CA: Academic Press.
Pintrich, P. R., & DeGroot, E. V. (1990). Motivational and self-regulated learning
components of classroom academic performance. Journal of Educational
Psychology, 82, 33-40. doi:10.1037/0022-0663.82.1.33
Ponitz, C. C., McClelland, M. M., Matthews, J. S., & Morrison, F. J. (2009). A structured
observation of behavioral self-regulation and its contribution to kindergarten
outcomes. Developmental Psychology, 45(3), 605-619. doi: 10.1037/a0015365
*Ponitz, C. C., Rimm-Kaufman, S. E., Grimm, K. J., & Curby, T. W. (2009). Kindergarten
classroom quality, behavioral engagement, and reading achievement. School
Psychology Review, 38(1), 102-120.
*Popoli, G. (1998). Parents’ and teachers’ ratings of former Head Start children’s social skills:
Their relation to academic ability and their level of congruence. (Doctoral dissertation).
Retrieved from ProQuest Dissertations and Theses. (UMI Number: 9836464)
*Purser, H. R., Farran, E. K., Courbois, Y., Lemahieu, A., Mellier, D., Sockeel, P., &
Blades, M. (2012). Short-term memory, executive control, and children’s route
learning. Journal of Experimental Child Psychology, 113, 273-285. doi:
10.1016/j.jecp.2012.06.005
Ramussen, C., & Bizanz, J. (2005). Representation and working memory in early
arithmetic. Journal of Experimental Child Psychology, 91, 137 - 157.
Raver, C. C. (2012). Low income children's self-regulation in the classroom: Scientific
inquiry for social change. American Psychologist, 67, 681-689.
*Reyes, M. R. (2008). Pathways through childhood: The role of poverty, the family environment,
and children’s regulatory capacities in trajectories of academic achievement. (Doctoral
dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI Number:
3318237)
*Riggs, N. R. (2003). Moderators of academic achievement and social-emotional functioning in
migrant Latino children receiving after-school care. (Doctoral dissertation). Retrieved
from ProQuest Dissertations and Theses. (UMI Number: 3097034)
*Roebers, C. M., Cimeli, P., Röthlisberger, M., & Neuenschwander, R. (2012). Executive
functioning, metacognition, and self-perceived competence in elementary school
children: an explorative study on their interrelations and their role for school
201

achievement. Metacognition and Learning, 7(3), 151-173. doi: 10.1007/s11409-0129089-9
Roeser, R. W., Peck, S. C., Nasir, N. S. (2006). Self and identity processes in school
motivation, learning, and achievement. In Alexander, P. A., Winne, P. H.
Handbook of Educational Psychology (pp. 392-393). New York: Lawrence Erlbaum
Associates, Inc.
Rosenthal, R. (1987). Judgment studies: Design, analysis, and meta-analysis. New York:
Cambridge University Press.
*Rosselli, M., & Ardila, A. (1993). Developmental norms for the Wisconsin Card Sorting
Test in 5-to 12-year-old children. The Clinical Neuropsychologist, 7(2), 145-154. doi:
10.1080/13854049308401516
Rothbart, M. K. (2007). Temperament, development, and personality. Current Directions
in Psychological Science, 16, 207-212.
Rothbart, M. K., & Bates, J. E. (1998). Temperament. In W. Damon, N. Eisenberg (Eds.),
Handbook of child psychology: Vol. 3, Social, emotional, and personality development
(pp. 105-176). Hoboken, NJ: John Wiley & Sons, Inc.
Rothbart, M. K., & Bates, J. E. (2006). Temperament. In N. Eisenberg, W. Damon, R. M.
Lerner (Eds.), Handbook of child psychology: Vol. 3, Social, emotional, and personality
development (pp. 99-166). Hoboken, NJ: John Wiley & Sons, Inc.
Rudasill, K. M. (2011). Child temperament, teacher–child interactions, and teacher–child
relationships: A longitudinal investigation from first to third grade. Early
Childhood Research Quarterly, 26(2), 147-156. doi: 10.1016/j.ecresq.2010.07.002
*Rudasill, K. M., Gallagher, K. C., & White, J. M. (2010). Temperamental attention and
activity, classroom emotional support, and academic achievement in third grade.
Journal of School Psychology, 48(2), 113-134. doi: 10.1016/j.jsp.2009.11.002
*Ruggiero, T. (2002). Social skills, intelligence, and gender as predictors of standardized
measures of achievement and teacher ratings of behaviors associated with learning.
(Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI
Number: 3051736)
Ryan, A.M., & Pintrich, P.R. (1997). 'Should I ask for help?' The role of motivation and
attitudes in adolescents' help seeking in math class. Journal of Educational
Psychology, 89, 329- 341.
*Sadeh, S. S., Burns, M. K., & Sullivan, A. L. (2012). Examining an executive function
rating scale as a predictor of achievement in children at risk for behavioral
problems. School Psychology Quarterly, 27(4), 236-246. doi: 10.1037/spq0000012
*Sanchez, E. B. C. (1995). Socio-cognitive correlates to school achievement using the TEMAS
(Tell-Me-A-Story) Culturally Sensitive Test with sixth, seventh, and eighth grades at
202

risk Puerto Rican students. (Doctoral dissertation). Retrieved from ProQuest
Dissertations and Theses. (UMI Number: 9620283)
*Sarsour, K., Sheridan, M., Jutte, D., Nuru-Jeter, A., Hinshaw, S., & Boyce, W. T. (2011).
Family socioeconomic status and child executive functions: the roles of language,
home environment, and single parenthood. Journal of the International
Neuropsychological Society, 17(1), 120-132. doi: 10.1017/S1355617710001335
*Scanlan, S. W. (2003). Attention deficits and working memory: Phonological and visuospatial
memory subsystems as mediators of central executive function and scholastic
achievement in children. (Doctoral dissertation). Retrieved from ProQuest
Dissertations and Theses. (UMI Number: 3099079)
*Schatz, J. N., Smith, L. E., Borkowski, J. G., Whitman, T. L., & Keogh, D. A. (2008).
Maltreatment risk, self-regulation, and maladjustment in at-risk children. Child
Abuse & Neglect, 32(10), 972-982. doi: 10.1016/j.chiabu.2008.09.001
Schunk, D. (2008). Metacognition, self-regulation, and self-regulated learning: Research
recommendations. Educational Psychology Review, 20, 463-467.
Schunk, D., Pintrich, P. & Meece, J. L. (2008). Motivation in education. Theory, research, and
applications. Englewood Cliffs, NJ: Prentice Hall.
Schunk, D. H., & Swartz, C. W. (1991). Process goals and progress feedback: Effects on
children's self-efficacy and skills. Paper presented at the Annual Meeting of the
American Educational Research Association, Chicago, IL.
Schwiger, M., Steinmayr, R., & Spinath, B. (2012). Not all roads lead to Rome—
Comparing different types of motivation regulation profiles. Learning and
Individual Differences, 22, 269-279.
*Simmons, F. R., Willis, C., & Adams, A. M. (2011). Different components of working
memory have different relationships with different mathematical skills. Journal of
Experimental Child Psychology, 111, 139-155. doi: 10.1016/j.jecp.2011.08.011
*Skibbe, L. E., Phillips, B. M., Day, S. L., Brophy-Herb, H. E., & Connor, C. M. (2012).
Children's early literacy growth in relation to classmates' self-regulation. Journal
of Educational Psychology, 104(3), 541-553. doi: 10.1037/a0029153
*Smith-Donald, R., Raver, C. C., Hayes, T., & Richardson, B. (2007). Preliminary
construct and concurrent validity of the Preschool Self-Regulation Assessment
(PSRA) for field-based research. Early Childhood Research Quarterly, 22(2), 173-187.
doi: 10.1016/j.ecresq.2007.01.002
*Snyder, E. H. (2004). Understanding the contributions of child and maternal temperament to
reading and math achievement in children from poverty. (Doctoral dissertation).
Retrieved from ProQuest Dissertations and Theses. (UMI Number: 3164657)
*St Clair-Thompson, H. L., & Gathercole, S. E. (2006). Executive functions and
achievements in school: Shifting, updating, inhibition, and working memory. The
203

Quarterly Journal of Experimental Psychology, 59(4), 745-759. doi:
10.1080/17470210500162854
*Swanson, J., Valiente, C., & Lemery-Chalfant, K. (2012). Predicting academic
achievement from cumulative home risk: The mediating roles of effortful control,
academic relationships, and school avoidance. Merrill-Palmer Quarterly, 58(3),
375-408.
*Swanson, J., Valiente, C., Lemery-Chalfant, K., & O'Brien, T. C. (2011). Predicting early
adolescents’ academic achievement, social competence, and physical health from
parenting, ego resilience, and engagement coping. The Journal of Early Adolescence,
31(4), 548-576. doi: 10.1177/0272431610366249
*Tan, S. (2010). Internalizing symptoms, executive functions, and academic performance.
(Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses. (UMI
Number: 3444450)
*Thorell, L. B. (2007). Do delay aversion and executive function deficits make distinct
contributions to the functional impact of ADHD symptoms? A study of early
academic skill deficits. Journal of Child Psychology and Psychiatry, 48(11), 10611070. doi: 10.1111/j.1469-7610.2007.01777.x
*Trentacosta, C. J., & Izard, C. E. (2007). Kindergarten children's emotion competence as
a predictor of their academic competence in first grade. Emotion, 7(1), 77-88. doi:
10.1037/1528-3542.7.1.77
Ursache, A., Blair, C., & Raver, C.C. (2012). The promotion of self-regulation as a means
of enhancing school readiness and early achievement in children at risk for
school failure. Child Development Perspectives, 6, 122-128.
*Valentin, I. (2005). Self-regulated executive functions in academic achievement. (Doctoral
dissertation). Retrieved from ProQuest Dissertations and Theses.
*Valiente, C., Lemery-Chalfant, K., & Castro, K. S. (2007). Children's effortful control and
academic competence: Mediation through school liking. Merrill-Palmer Quarterly,
53(1), 1-25.
*Valiente, C., Lemery‐Chalfant, K., & Swanson, J. (2009). Children’s responses to daily
social stressors: Relations with parenting, children’s effortful control, and
adjustment. Journal of Child Psychology and Psychiatry, 50(6), 707-717. doi:
10.1111/j.1469-7610.2008.02019.x
*Valiente, C., Lemery-Chalfant, K., & Swanson, J. (2010). Prediction of kindergartners'
academic achievement from their effortful control and emotionality: Evidence for
direct and moderated relations. Journal of Educational Psychology, 102(3), 550-560.
doi: 10.1037/a0018992
*Valiente, C., Lemery-Chalfant, K., Swanson, J., & Reiser, M. (2008). Prediction of
children's academic competence from their effortful control, relationships, and
204

classroom participation. Journal of Educational Psychology, 100(1), 67-77. doi:
10.1037/0022-0663.100.1.67
*van der Sluis, S., de Jong, P. F., & van der Leij, A. (2007). Executive functioning in
children, and its relations with reasoning, reading, and arithmetic. Intelligence,
35(5), 427-449. doi: 1p.1016/j.intell.2006.09.001
*Vannice, J. E. (2009). Predicting school readiness: Contributions of child and parent variables
and the moderating effects of race. (Doctoral dissertation). Retrieved from ProQuest
Dissertations and Theses. (UMI Number: 3410496)
Veenman, M.V.J. (2007). The assessment and instruction of self-regulation in computerbased environments: A discussion. Metacognition and Learning, 18, 128-134.
doi:10.1007/s11409-007-9017-6
Veenman, M. V. J. (2011). Alternative assessment of strategy use with self-report: A
discussion. Metacognition Learning, 6, 205-211. doi:10.1007/s11409-011-9080-x
*Vitiello, V. E. (2009). Executive functions and approaches to learning: Relationships to school
readiness in Head Start preschoolers. (Doctoral dissertation). Retrieved from Open
Access Dissertations. (2009-07-21)
von Suchodoletz, A., Gestsdottir, S., Wanless, S. B., McClelland, M. M., Birgisdottir, F.,
Gunzenhauser, C., & Ragnarsdottir, H. (2013). Behavioral self-regulation and
relations to emergent academic skills among children in Germany and Iceland.
Early Childhood Research Quarterly, 28, 62-73. doi: 10.1016/j.ecresq.2012.05.003
*von Suchodoletz, A., Trommsdorff, G., Heikamp, T., Wieber, F., & Gollwitzer, P. M.
(2009). Transition to school: The role of kindergarten children's behavior
regulation. Learning and Individual Differences, 19(4), 561-566. doi:
10.1016/j.lindif.2009.07.006
*Vukman, K. B., & Licardo, M. (2010). How cognitive, metacognitive, motivational and
emotional self‐regulation influence school performance in adolescence and early
adulthood. Educational Studies, 36(3), 259-268. doi: 10.1080/03055690903180376
*Waber, D. P., Gerber, E. B., Turcios, V. Y., Wagner, E. R., & Forbes, P. W. (2006).
Executive functions and performance on high-stakes testing in children from
urban schools. Developmental Neuropsychology, 29(3), 459-477. doi:
10.1207/s15326942dn2903_5
*Walker, O. L., & Henderson, H. A. (2012). Temperament and social problem solving
competence in preschool: Influences on academic skills in early elementary
school. Social Development, 21(4), 761-779. doi: 10.1111/j.1467-9507.2011.00653.x
*Wanless, S. B., McClelland, M. M., Acock, A. C., Ponitz, C. C., Son, S. H., Lan, X., ... &
Li, S. (2011). Measuring behavioral regulation in four societies. Psychological
Assessment, 23(2), 364-378. doi: 10.1037/a0021768

205

Welsh, M. C., Pennington, B.F., & Groisser, D. B. (1991). A normative-developmental
study of executive function: A window on prefrontal function in children.
Developmental Neuropsychology, 7, 131-149.
Wiliam, D. (2010). Standardized testing and school accountability. Educational
Psychologist, 45, 107-122. doi:10.1080/00461521003703060
*Willoughby, M. T., Blair, C. B., Wirth, R. J., & Greenberg, M. (2012). The measurement
of executive function at age 5: Psychometric properties and relationship to
academic achievement. Psychological Assessment, 24(1), 226-239. doi:
10.1037/a0025361
*Willoughby, M. T., Kupersmidt, J., Voegler-Lee, M. E., & Bryant, D. (2011).
Contributions of hot and cool self-regulation to preschool disruptive behavior
and academic achievement. Developmental Neuropsychology, 36(2), 162-180. doi:
10.1080/87565641.2010.549980
Willoughby, M. T., Kupersmidt, J. B., & Voegler-Lee, M. E. (2012). Is preschool executive
function causally related to academic achievement?. Child Neuropsychology, 18(1),
79-91. doi: 10.1080/09297049.2011.578572
*Wilson, B. J., Petaja, H., & Mancil, L. (2011). The attention skills and academic
performance of aggressive/rejected and low aggressive/popular children. Early
Education & Development, 22(6), 907-930. doi: 10.1080/10409289.2010.505258
*Wilson, B. J., Derryberry, D., & Kroeker, R. (2007). A computerized task for
investigating the relation between attentional and emotional processes in
children. The Journal of Genetic Psychology, 167(4), 415-431.
Winne, P. H., & Perry, N.E. (2000). Measuring self-regulated learning. In M. Boekaerts, P.
R. Pintrich, & M. Zeidner (Eds.), Handbook of Self-Regulation (pp. 531-565). San
Diego, CA: Academic Press.
Winne, P. H. (2001). Self-regulated learning viewed from models of information
processing. In B. J. Zimmerman, D. H. Schunk (Eds.), Self-regulated learning and
academic achievement: Theoretical perspectives (2nd ed.) (pp. 153-189). Mahwah, NJ
US: Lawrence Erlbaum Associates Publishers.
Wolfe, C., & Bell, M. A. (2004). Working memory and inhibitory control in early
childhood: contributions from physiology, temperament, and language.
Developmental Psychobiology, 44, 68-83. doi: 10.1002/dev.10152
Wolters, C. A. (2011). Regulation of motivation: Contextual and social aspects. Teachers
College Record, 113(2), 265-283.
*Wong, M. M. (2008). Perceptions of parental involvement and autonomy support: Their
relations with self-regulation, academic performance, substance use and
resilience among adolescents. North American Journal of Psychology, 10(3), 497-518.

206

*Yurkewicz, C. (2008). Happiness in adolescence: The contributions of self-control, hope, and
personal strivings. (Doctoral dissertation). Retrieved from ProQuest Dissertations
and Theses. (UMI Number: 3340867)
Zeidner, M., Boekaerts, M., & Pintrich, P. R. (2000). Self-regulation: Directions and
challenges for future research. In M. Boekaerts, P. R. Pintrich, & M. Zeidner
(Eds.), Handbook of Self-Regulation (pp. 750-769). San Diego, CA: Academic
Press.
*Zhang, L., & Maruno, S. I. (2010). Causal relationships among academic delay of
gratification, motivation, and self-regulated learning in elementary school
children 1, 2. Perceptual and Motor Skills, 111(2), 631-642. doi:
10.2466/10.11.20.PMS.111.5.631-642
*Zhou, Q., Main, A., & Wang, Y. (2010). The relations of temperamental effortful control
and anger/frustration to Chinese children's academic achievement and social
adjustment: A longitudinal study. Journal of Educational Psychology, 102(1), 180196. doi: 10.1037/a0015908
Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into
Practice, 41, 64-70.
Zimmerman, B. J. (2001). Theories of self-regulated learning and academic achievement:
An overview and analysis. In B. Zimmerman and D. Schunk (Eds.) Self-Regulated
Learning and Academic Achievement: Theoretical Perspectives (pp. 1-37). Mahwah,
NJ: Lawrence Erlbaum Associates.
Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An
overview. Educational Psychologist, 25, 3-17.

207

Biography
Amy L. Dent was born on December 10, 1984 in Jamestown, New York to Alfred and
Margaret Dent. She graduated summa cum laude and ranked first in her class from the
State University of New York at Fredonia in 2007 with a B.A. in Psychology and double
major in Philosophy. Amy's undergraduate Honors thesis in Psychology contributed to
research examining the veracity of efficacy and safety claims in psychotropic drug
advertisements, published in the Journal of Nervous and Mental Disease. Amy's work on
the ethics of scientific reporting continued with a co-authored chapter appearing in the
Handbook for Ethics in Quantitative Methodology. This line of scholarship was recognized
with a graduate fellowship at the Duke University Kenan Institute for Ethics. Amy has
also received a statistics fellowship at the Duke University Social Science Research
Institute and a teaching fellowship through the Ann T. and Robert M. Bass endowment.
Her other collaborations have appeared in Review of Educational Research, Motivation and
Emotion, and the APA Handbook of Educational Psychology. Amy's Master's thesis, "The
Relation Between Self-Regulated Learning and Academic Achievement Across
Childhood and Adolescence: A Meta-Analysis" will be published in Educational
Psychology Review and was recognized with a graduate student award at the 2012
American Education Research Association Annual Meeting. In addition to metaanalysis, Amy enjoys long walks on the beach, romantic dinners by candlelight, and
Justin Bieber's new tattoo.

208

