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Abstract
Increasing evidence suggests that mothers’ executive functioning abilities promote selfregulation of their parenting behaviors; however, inconsistencies across findings suggest that
other variables may also play a role in these associations. This dissertation sought to clarify links
between maternal executive functions (working memory [WM] and inhibitory control [IC]), and
parenting behavior (overreactive and positive), and to examine whether attitudes about
childrearing moderated these associations. Two-hundred and seven mothers of 3-7 year-old
children participated in an online study, and completed task-based and self-report measures of
WM and IC, and self-report measures of parenting and childrearing attitudes, as well as potential
control variables including personality characteristics, household chaos, and child behavior
problems. At the bivariate level, the WM task was correlated with positive parenting, and selfreported executive functioning difficulties were correlated with both overreactive and positive
parenting, in the expected directions. However, these associations were not maintained in partial
correlations including relevant covariates. Next, the hypothesized moderation of the relation
between executive functioning and parenting by childrearing attitudes was tested in six
regression models. Progressive childrearing attitudes negatively predicted overreactive parenting.
However, WM and IC were not significant predictors, nor did they interact with childrearing
attitudes to predict overreactive parenting. Regarding positive parenting, WM, childrearing
attitudes, and their interaction were not significant predictors. However, there was an interaction
between IC and attitudes in predicting positive parenting. At low levels of progressive attitudes,
IC positively predicted positive parenting; however, at high levels of progressive attitudes, IC
negatively predicted positive parenting. A similar pattern of findings was obtained using the selfreport measure of executive functioning. These results suggest that, when mothers hold
iii

childrearing attitudes that place importance on child independence, better IC and fewer executive
functioning problems allow them to inhibit the use of particular positive parenting practices, in
favor of an approach that allows greater child autonomy. I discuss discrepancies between
findings from this study and past research, highlighting the need to carefully consider the manner
in which executive functions and parenting are measured. I conclude with directions for future
research and comment on the implications of these results for clinical work with parents.
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Lay Summary
This study examined relations between mothers’ characteristics (short-term memory, selfcontrol, attitudes toward parenting, personality) and their parenting behaviors. It also examined
how characteristics of their children and environments are related to their parenting. Mothers of
3- to 7-year-old boys and girls participated in an online study. They completed computer tasks
and answered questions about the above variables. Higher levels of mothers’ neuroticism, child
behavior problems, and household chaos, and lower levels of support for children’s
independence, were more strongly related to overreactive parenting, compared to mothers’ shortterm memory and self-control. Lower levels of child behavior problems and household chaos
were related to positive, involved parenting. Furthermore, when mothers valued child obedience,
having better self-control allowed them to behave more positively with their children to
encourage good behavior. These results show that, to understand parenting behavior, it is
important to consider mothers’ characteristics, but also characteristics of their children and
homes.
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1 Introduction
Parenting behavior is multiply-determined and has important implications for parent-child relationships
and a range of child outcomes, across developmental stages and in clinical and non-clinical populations
(e.g., Belsky & de Haan, 2011; Bugental & Grusec, 2006; Deault, 2010; Kawabataa, Alink, Tsenga, van
IJzendoorn, & Crick, 2011; Sanders, Burke, Prinz, & Morawska, 2017). The vast literature on parenting
shows that particular parenting behaviors are related to child functioning in a number of ways.
Specifically, parental discipline that involves the use of verbally aggressive commands/or and physical
punishment is linked to poor child outcomes, including more internalizing and externalizing behavior
problems (e.g., Gershoff & Gorgon-Kaylor, 2016; Luke & Banerjee, 2013; McKee et al., 2007; Olson et
al., 2011). On the other hand, positive, warm, supportive parenting is negatively linked with these child
difficulties (e.g., Clark & Frick, 2016; Odgers et al., 2012), and positively linked with children's
prosocial behavior (Danzig, Dyson, Olino, Laptook, & Klein, 2015; Zhou et al., 2002). To further our
understanding of family relationships, as well as our efforts to prevent child emotional and behavioral
problems and to maximize optimal child adjustment, it is crucial to study the determinants of variations
in such parenting behaviors.
Historically, research has examined and demonstrated that parenting is shaped by various
elements including genetic influences, parents’ developmental histories and psychopathologies, as well
as child characteristics and socioeconomic factors (e.g., Belsky & Jaffee, 2006; Jansen et al., 2012;
Lovejoy, Graczyk, O'Hare, & Neuman, 2000; Pinderhughes, Dodge, Bates, Pettit, & Zelli, 2000).
Furthermore, a new generation of research has emerged that recognizes that individuals enter the
experience of parenting equipped with their own cognitive abilities, attitudes, and other characteristics
that also influence their parenting decisions and behaviors. In particular, current research on parental
executive functioning is growing and evidence is mounting that these higher-order cognitive processes
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have the potential to contribute to parenting (e.g., Crandall, Deater-Deckard, & Riley, 2015). Previously,
such individual differences in executive functioning have been understudied in the parenting literature,
relative to other factors such as parent psychopathology. However, evidence points to executive
functions as possible transdiagnostic factors that may impact aspects of parenting behavior that are
central to child development. The current study’s aims were twofold: (1) to test the links between
maternal executive functions and parenting behaviors, and (2) to test the moderating effect of parental
childrearing attitudes in the relations between maternal executive functions and parenting behaviors. To
provide a background for this research, I first begin with an overview of self-regulation of parenting
behavior, and research that suggests executive functions support self-regulation. Next, the existing
research on links between maternal executive functions (particularly working memory and inhibitory
control) and parenting is reviewed, with a discussion of limitations in the current literature. Finally, a
dual-process framework is introduced to illustrate the possible moderation of the links between
executive functions and parenting behavior by childrearing attitudes.

1.1 Self-regulation of parenting behavior
Parenting a child can be very rewarding, and the experience has been linked to increased levels of
happiness, positive emotions, and meaning in life (Nelson, Kushlev, English, Dunn, & Lyubomirsky,
2013), and long-term gains in general life satisfaction (Baetschmann, Staub, & Studer, 2016).
Nevertheless, parenting is an endeavor that confers unique demands, such as setting limits on child
behavior (e.g., establishing household rules), eliciting and encouraging child cooperation in unappealing
activities (e.g., getting ready for school), and responding to oppositional child behavior. To meet these
demands, parents often must regulate their own behavior in order to respond to their children adaptively
and in a manner in line with their socialization goals. Indeed, the ability to self-regulate has been
identified by Sanders and Mazzucchelli (2013) as a cornerstone of effective parenting; it involves
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processes that “enable an individual to guide his/her goal-directed activities over time and across
changing circumstances (contexts)” (Karoly, 1993, p. 25), and “implies modulation of thought, affect,
behavior, or attention” (Karoly, 1993, p. 25). Parents use self-regulation in many ways; for example,
they may deliberately increase positive attention and praise in response to behaviors they wish to
encourage in their children (e.g., compliance with parent requests; prosocial behaviors). Alternately,
when faced with problematic child behavior such as noncompliance, parents may aim to refrain from
reacting in a manner that is harsh and unhelpful, and instead strive to reflect on the situation and select
an appropriate parenting response, such as the use of reasonable consequences.
There is a growing body of literature in support of these theoretical ties between self-regulation
and parenting. A recent review by Crandall, Deater-Deckard, and Riley (2015) summarized 35 studies
examining links between what was labelled maternal cognitive and emotional control capacities and
parenting, assessed by a wide range of self-report and observational measures. In line with Sanders and
Mazzucchelli’s (2013) model, in the review, cognitive and emotional control capacities were equated
with the term self-regulation and encompassed a host of abilities assessed differentially across studies,
including various executive functions, selective attention, ability to regulate emotions, and symptoms of
attention-deficit/hyperactivity disorder (ADHD). In general, Crandall and colleagues (2015) found that,
in parents of children across developmental stages (from early childhood to adolescence), measures
reflecting lower maternal self-regulation were related to measures of negative parenting, such as
ineffective discipline strategies (i.e., harsh, inconsistent), controlling parenting style, or negative
reactions to children’s emotions. In contrast, better maternal self-regulation was related to measures of
positive parenting, such as supportive responses to children’s negative emotions, maternal warmth and
sensitivity, and more time spent in caregiving activities. Thus, self-regulatory processes in mothers can
be related to a wide range of parenting behaviors. There were, however, some inconsistencies in the
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studies reported; for example, Hughes and Gullone (2010) found that maternal self-regulation explained
very little variance in parenting after controlling for personality characteristics, such as neuroticism and
conscientiousness. Furthermore, Chico and colleagues (2014) found that the relations between maternal
self-regulation and sensitive parenting behavior changed (and sometimes disappeared) depending on
maternal age. Finally, because very nonspecific definitions of maternal cognitive/emotional control (e.g.,
emotion regulation, ADHD symptoms, adult temperament, executive functions) and parenting (e.g.,
ineffective discipline, parenting self-efficacy, maternal warmth) were used across the studies Crandall et
al. (2015) reviewed, the precise links between particular self-regulatory mechanisms and parenting
behaviors remain unclear.
Several authors have suggested that parents’ ability to self-regulate relies on their executive
functioning abilities (e.g., Gonzalez, 2015), which were examined in only a small subset of the studies
included in the above review. Executive functions (EFs), including working memory and inhibitory
control, are higher-order cognitive processes that govern other cognitive processes (Diamond, 2013).
Working memory (WM) is a two-fold cognitive process referring to an individual’s capacity for (1)
maintaining information in consciousness, and (2) simultaneously manipulating the information as well
as incorporating information from long-term memory to guide behavior (e.g., Baddeley 1998; Daneman
& Carpenter, 1980; Dawson & Guare, 2010). This ability to work with information in the short-term is
crucial to making sense of events unfolding in real time and is presumed to have evolved in humans to
facilitate complex tasks such as learning and reasoning (Baddeley, 2012). Furthermore, inhibitory
control (IC) is the ability to control behavior, particularly in the service of overriding an unhelpful
automatic response (e.g., Diamond, 2013; Friedman et al., 2008). WM and IC are both related to frontal
lobe activity and each of the functions depends, to some extent, on the other, giving rise to questions
about whether these two functions are distinguishable. For example, in order to know which behavior is
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appropriate and which to inhibit, one must hold a particular goal in mind – a function that is supported
by WM. Conversely, in order to maintain goal-relevant information in mind, one must inhibit internal
and external distractors, relying on IC (Diamond, 2013). Using confirmatory factor analysis, Miyake,
Friedman, Emerson, Witzki, and Howerter (2000) showed that WM and IC, although moderately
correlated, were clearly separable and differentially contributed to participants’ performance on various
cognitive tasks. Thus, although their inter-related nature is acknowledged, these two abilities were
considered separately in this study.
As noted, models of parenting have begun to link self-regulation with executive functioning
abilities. For example, Sanders and Mazzucchelli (2013) compare self-regulation with executive
functioning, in the sense that both involve processes which enable parents to exert control and agency
over their own actions and decisions. On the other hand, Barrett and Fleming (2011) highlight EFs, in
addition to other neural and psychobiological characteristics, as key individual difference variables that
precede and contribute to the self-regulation of parenting behavior. Even further, other authors have
related EFs specifically to emotion regulation, a collection of processes that influence which emotions
are felt and when, as well as how these emotions are experienced and expressed (Gross, 1998; McCrae,
Jacobs, Ray, John, & Gross, 2012). Although various theorists and researchers use different (and
sometimes overlapping) definitions of self-regulation and executive functioning, in this study I
conceptualize self-regulation of parenting behavior as an outcome of executive functioning. Said
differently, EFs are considered to be processes that serve the self-regulation of parenting by, for
example, facilitating problem-solving and self-control (Barkley & Murphy, 2011; Deater-Deckard,
2014; Johnston, Mash, Miller, & Ninowski, 2012). When faced with negative child behavior, strong EFs
may allow mothers to override a negative automatic reaction (such as yelling) in favor of a more
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effective controlled response (such as calmly applying appropriate consequences), as dual-process
frameworks of behavior would suggest (e.g., Barrett, Tugade, & Engle, 2004).
That emerging models of parenting (e.g., Sturge-Apple, Jones, & Suor, 2017) are incorporating
parental executive functioning as a possible determinant of parenting behavior represents an exciting
avenue for parenting research, for two reasons. Firstly, EFs represent transdiagnostic factors that are
related to a number of mental health disorders that themselves have been linked to difficulties in
parenting. For example, executive functioning deficits have been documented in samples of adults with
depression (e.g., Snyder, 2013), ADHD (Barkley & Murphy, 2010), drug addictions (Hester, Lubman, &
Yücel, 2010), and schizophrenia (Eisenberg & Berman, 2010). Moreover, symptoms of these disorders
have been related to negative aspects of parenting behavior, including harsh reactions to difficult child
behavior (e.g., Berg-Nielsen, Vikan, &Dahl, 2002; Johnston et al., 2012; Lovejoy et al., 2000). It is
possible that common factors in the underlying executive functioning profiles of these disorders are
related to parenting behavior. A transdiagnostic approach would thus enable a more parsimonious
understanding of the cognitive processes related to the regulation of parenting, and as a result inform
parenting interventions that are broadly applicable to parents with a range of difficulties (Maliken &
Katz, 2013). Secondly, given preliminary evidence that EFs are malleable even into adulthood (e.g.,
Karbach & Verhaegen, 2014; Richmond, Morrison, Chein, & Olson, 2011), understanding the relations
between executive functioning and parenting holds potential for informing parenting intervention
developments to target difficulties in executive functioning. Alternately, knowing the specific EFs that
are related to particular parenting behaviors may lead to parenting programs that are designed to
compensate for difficulties in these cognitive processes. However, as a necessary first step in actualizing
these potential advantages of including a focus on EFs in parenting programs, it is critical that more
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studies closely examine the associations between particular parental EFs and various parenting
behaviors.

1.2 Links between EFs and overreactive parenting
As noted above, Crandall and colleagues (2015) in their review concluded that, in mothers, better selfregulation is generally inversely related to a range of negative parenting behaviors, and positively
related to a range of positive parenting behaviors. However, this conclusion reflected a summary of
studies that amalgamated different measures of self-regulatory mechanisms (which included some
measures of different EFs, but also measures of adult temperament, ADHD symptoms, and emotion
regulation), and related these to relatively nonspecific measures to parenting. A handful of investigations
that have focused more specifically on a combination of three maternal EFs (WM, IC, and set shifting)
have shown that executive functioning is negatively related to aspects of caregiving, including displays
of negative affect, anger, criticism, and physically intrusive behaviors (Bridgett, Kanya, Rutherford, &
Mayes, 2017; Cuevas et al., 2016). On the other hand, Deater-Deckard, Wang, Chen, and Bell (2012)
did not find a direct association between maternal EFs (measured with a composite of WM, IC, and
other attention tasks) and harsh parenting; however, they did find that child conduct problems predicted
harsh parenting, but only among mothers with weaker executive functioning. Presumably, better
executive functioning allowed for mothers’ harsh reactions to child conduct problems to be overridden
in favor of more adaptive parenting responses.
Together, these findings provide general support for the idea that better executive functioning
can facilitate self-regulation of parenting and serve as a buffer against potentially harsh reactions elicited
in the face of challenging child behavior. Nevertheless, the specific roles of particular EFs and the
strengths of their links to parenting behavior are not clear from the studies just described. Below, I
review the few recent investigations that have isolated links of parenting with maternal WM and IC, as
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these relations are the focus of the current study. I first consider links between these EFs and harsh (used
interchangeably with overreactive) parenting.
1.2.1

Working memory

Four studies have examined maternal WM in relation to overreactive parenting, with mixed results. The
first was conducted by Deater-Deckard, Sewell, Petrill, and Thompson (2010), who measured maternal
verbal WM via a digit span task in a community sample of 216 mothers of same-sex twin pairs (average
child age was 6.12 years). Mothers were observed interacting with each twin, and a composite measure
of maternal negativity was obtained by coding mothers’ expressions of anger, frustration, or annoyance,
and criticism with each child. Furthermore, each child’s level of challenging behavior was coded (i.e.,
noncompliance, anger, frustration, annoyance, and off-task behavior). A differential maternal negativity
score was calculated by subtracting the maternal negativity score from her interaction with one twin
from the maternal negativity score from the interaction with the other twin. Similarly, a sibling behavior
difference score was calculated by subtracting one twin’s challenging behavior score from that of the
other twin. Although the direct association between maternal WM and observed negative parenting was
not reported, the authors found that maternal WM moderated the association between difficult child
behavior and differential maternal negativity – that is, changes in sibling behavior were related to
changes in maternal reactivity, but only among mothers with lower WM. Presumably, mothers with
better WM had more capacity to reflect on the children’s behavior and regulate their own responding, so
that negative child behavior was not the primary driving force behind their parenting. Furthermore,
maternal verbal and spatial abilities did not show this same moderating effect, supporting the unique role
of WM relative to measures of general intelligence. These results suggest that WM provides the space a
mother needs to reflect and appropriately regulate her behavior in challenging interactions with her
child.
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Building off this work, Sturge-Apple, Suor, and Skibo (2014) examined how maternal WM
operates in the context of dysfunctional maternal attributions for child misbehavior and their links to
overreactive parenting in a socioeconomically diverse community sample. One-hundred and 85 mothers
of 3.5 year-old children completed a digit span task to assess WM, and questionnaires to assess their
attributions and harsh discipline practices. In addition, maternal harsh discipline and criticism of the
child were coded during a mother-child clean-up task. At the bivariate level, maternal WM was
negatively related to harsh parenting (r = -.23), but not negative attributions for child behavior.
Furthermore, WM moderated the association between attributions and harsh parenting, such that
negative attributions were related to harsh parenting, but only among mothers with lower WM capacity.
The authors conclude that when WM is strong, parenting behavior appears to be less influenced by more
negative cognitions.
The above findings have been challenged, however, in two recent investigations. In the first,
Monn, Narayan, Kalstabakken, Schubert, and Masten (2017) examined WM in a high-risk sample of
homeless mothers and children living in emergency shelters. WM was measured via a digit span task in
94 mothers of 4-6 year old children. Furthermore, mothers were observed interacting with their children
in problem-solving and collaborative teaching tasks, and maternal harsh discipline was coded from
hostile or rejecting behaviors. Contrary to hypotheses, maternal WM was unrelated to harsh parenting
both at the bivariate level and in a regression model with other control variables, including mother age,
education level, and verbal ability. It is noteworthy that the average WM score in this sample was within
one standard deviation of the general population average, and scores covered the full normative range,
making it unlikely that the lack of an effect was due to restriction of range in this study. A final study
assessed WM via self-report rather than a performance-based measure (Crouch et al., 2018). One
hundred and thirty-three community parents, primarily mothers, completed the WM subscale of the
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Behavior Rating Inventory of Executive Function – Adult version to assess problems with WM reflected
in everyday life (e.g., difficulty retaining information during tasks such as housework), as well as a selfreport measure of child abuse potential. Despite self-reports of maternal WM being significantly
associated with risk for child physical abuse in a bivariate correlation (r = .45), WM was not directly
independently associated with abuse risk in a path analysis model that included maternal education level
and another performance-based measure of maternal EF (a combination of inhibition and taskswitching).
In sum, emerging research in the parenting literature has examined links between WM and
parenting behavior that is harsh or overreactive. Early evidence suggests that better WM capacity can
mitigate against harsh parenting reactions. However, findings from two later studies highlight the
importance of adequately statistically controlling for other variables that may explain the links between
WM and parenting (Crouch et al., 2018; Monn et al., 2017). Furthermore, the Monn et al. (2017) results
from a socially disadvantaged sample suggest that relations between WM and parenting may differ
across socioeconomic contexts, and also that there may be other moderators of the relations between
maternal EFs and parenting, such as differences in overall approaches to parenting.
1.2.2

Inhibitory control

In contrast to the above noted studies of maternal WM, even fewer studies examine maternal IC in
relation to overreactive parenting behavior, despite it being an EF that is distinct from WM and that
intuitively would seem to share an obvious role in restraining overreactive parenting behaviors.
Although not directly focused on IC, research in samples of mothers with varying levels of impulsivity,
as captured by measures of ADHD symptoms (e.g., being intrusive or interrupting conversations), points
to possible links between IC and parenting. Studies in this area generally show that impulsive symptoms
(alone or combined with hyperactive symptoms) are positively related to overreactive parenting (Chen
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& Johnston, 2007; Harvey, Danforth, Eberhardt McKee, Ulaszek, & Friedman, 2003; Johnston, Scoular,
& Ohan, 2004; Park, Hudec, & Johnston, 2017). Furthermore, using a color-word interference test
(similar to a Stroop test), Crouch et al. (2018; described above) created a composite maternal EF
variable comprised of inhibition and task-switching measures. Again, although inhibition/switching was
significantly associated with child abuse potential at the bivariate level (r = .19), it was not a direct
predictor of abuse potential in a larger model including maternal education level and WM.
Thus, although these studies suggest potential links between IC and overreactive parenting,
results are somewhat inconsistent and difficult to interpret given that IC is directly measured in only one
study of negative parenting. Monn et al. (2017), described above, found that IC was not significantly
related to harsh parenting in a sample of mothers of young children living in emergency homeless
shelters. Nevertheless, this result is preliminary and based on one study with a highly specialized
sample. More research is needed examining IC in relation to overreactive parenting in a broad sample of
mothers; a gap the current study seeks to address. I now briefly review research that has examined links
between WM and IC and more positive parenting behaviors.

1.3 Links between EFs and positive parenting
Another goal of this study was to examine the relations between specific maternal EFs and positive
parenting behaviors. It is important to understand associations between EF and positive parenting, as the
latter is negatively linked with child internalizing and externalizing problems (e.g., Boeldt et al., 2012;
Clark & Frick, 2016), and positively linked with children's prosocial behavior (e.g., Danzig et al., 2015).
Furthermore, research also shows that measures of positive parenting are uniquely predictive of
children’s wellbeing, independent from measures of negative parenting (e.g., Lansford, et al., 2014;
McKee, Colletti, Rakow, Jones, & Forehand, 2008). In contrast to the studies relating EFs to
overreactive parenting behavior which have typically only considered WM, studies in the area of
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positive parenting have more often included measures of both WM and IC. Thus, to facilitate
interpretation of the individual studies, results for WM and IC are presented together below.
Four studies have examined links between the specific maternal EFs considered in this study and
positive parenting. Shaffer and Obradović (2017) measured parental IC of attention using a flanker
paradigm, and observed parents interacting with their 4-6 year-old children in a series of tasks. The
authors coded parental behaviors associated with sensitivity/responsiveness, including the degree to
which parents provided effective instruction, were available for assistance, and displayed positive affect.
They found that parental IC was positively but modestly related to these observed sensitive parenting
behaviors, independent from parental education level, financial stress, and emotion regulation
difficulties (ß = .16).
Nevertheless, results from other studies have not been conclusive. Sturge-Apple et al. (2017)
assessed WM (via a digit span task) and IC (via a stop-signal task requiring inhibition of a motor
response) in a socioeconomically diverse sample of mothers and their children. Mothers were also
observed in free-play interactions with their children as well as interactions in which they had to elicit
child compliance; these were coded for sensitive/responsive parenting behaviors, conceptualized as
behaviors reflecting an awareness of the child’s needs, moods, and capabilities (e.g., letting the child
work on a puzzle without interfering, if the child was working successfully). The measures of EF and
parenting were collected at two time points, child ages 3.5 and 5 years. In terms of bivariate
associations, neither WM nor IC was related to maternal sensitivity at the first time point. At the second
time point, WM was positively associated with maternal sensitivity in the free-play interactions (r =
.38), but not in the clean-up interaction. Furthermore, contrary to predictions, IC was negatively
associated with maternal sensitivity in the free-play interaction (r = -.18), but positively associated with
maternal sensitivity in the clean-up interaction (r = .27). In a path analysis which also included a

12

measure of socioeconomic risk, IC was found to be associated with changes in maternal sensitivity
across the two parent-child interactions at the second time point. This study shows that, although there
may be links between maternal EFs and positive parenting, these are not consistent across child
developmental levels or parent-child interaction contexts.
Further complicating the picture is another study in which 84 mothers of children with and
without ADHD completed multiple measures of EF, including digit span to assess WM and a
questionnaire assessing general executive dysfunction (Mazursky-Horowitz et al., 2018). Mothers were
also observed interacting with their children in a clean-up task and a homework task; their behaviors
were coded for the degree to which mothers provided effective scaffolding (including their use of praise
and instructions, positive affect, and responsiveness to the child’s questions). In bivariate relations,
maternal WM, but not self-reported general difficulties with EF, was positively related to scaffolding
behavior (r = .29). Furthermore, in a regression analysis, WM continued to predict scaffolding above
and beyond maternal education level, child age, and child ADHD symptoms; however, this was not the
case for self-reported executive dysfunction.
One recent study (Monn et al., 2017) investigated the association between maternal EFs and
another measure of positive parenting behavior – observational ratings of mothers’ involvement
(positive affect and support), collaboration with, and use of positive reinforcement with their children,
collapsed across various interactions involving both problem-solving and teaching tasks. In this sample
of homeless mothers and their children, WM was correlated at the bivariate level with observed positive
parenting (r = .21), however, the relation became non-significant after controlling for maternal education
level and verbal ability. Furthermore, IC was not related to positive parenting, and neither of the EFs
predicted positive parenting in a regression model that also included measures of stress.
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Taken together, results from these studies suggest that maternal EFs could play a role in
regulating parenting behaviors outside the realm of overreactivity and harshness, specifically more
positive aspects of parenting. However, inconsistent findings emerge from studies depending on the
method of measurement of EFs and on whether EFs were considered in the context of relevant control
variables. Furthermore, the Sturge-Apple et al. (2017) and Monn et al. (2017) studies suggest that IC and
WM may be differentially linked to positive parenting, and that these relations may vary across different
interaction contexts (e.g., structured v. free-play) and child developmental levels.

1.4 Summary and limitations of previous research and contributions of this study
There is some evidence to suggest that maternal EFs are related to overreactive parenting behavior. In
particular, WM capacity appears to mitigate parenting that is harsh or overreactive, and research in
ADHD samples suggests similar links to parenting for IC. Nevertheless, these associations are not
consistently found, are few in number, and have been questioned in research with high-risk samples, as
well as other studies that control for important covariates such as maternal education. WM and IC also
have been related to positive parenting behaviors, but again findings are few and have been inconsistent
across investigations, highlighting the need for replication of studies in this area.
A noteworthy limitation of the extant literature is that the majority of the studies reviewed here
employed exclusively observational methods to assess parenting behavior. Although typically a strength
in studies of parenting, observational methods provide only a snapshot of parental behavior on one given
day, and are likely influenced by a range of circumstantial factors, such as the parent or child feeling ill
or reacting to the observation. In addition, the observational measures employed have varied across
studies, and there are few if any widely-accepted and validated observational measures of parenting.
Thus, this study strengthens previous work in this area by linking maternal EFs to parenting as assessed
by another method, that of well-validated parenting questionnaires that capture overreactive and positive
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parenting behaviors across a wider scope of time. Although questionnaire methods are not without their
own limitations, their use in this study adds to the literature and provides a more comprehensive picture
of mothers’ parenting behavior. Furthermore, a limitation to both questionnaires and observational
methods of assessing parenting is that such methods do not adequately control for child behavior effects.
With observations, each mother is observed interacting with her own child, and with questionnaires,
each mother provides ratings of her behavior in interactions with her own child. As such, these measures
of parenting can be confounded with differences in the child behaviors to which mothers are reacting,
potentially clouding the interpretation of associations between EFs and parenting. To address this, the
current study included an additional measure of parenting behaviors elicited in response to specific
predetermined child behaviors (both positive and negative) that were held constant across mothers.
An additional limitation in the studies linking maternal EFs and positive parenting behavior is
the overall focus on one dimension of positive parenting, maternal warmth and sensitivity. However,
positive parenting also includes behaviors such as positive involvement in the child’s life (e.g., enjoying
activities together) as well as the use of positive reinforcement strategies (e.g., praise in response to
good child behavior). These parenting skills of involvement and reinforcement are core features of
evidence-based parenting programs (e.g., Sanders et al., 2017; Sanders, Kirby, Tellegen, & Day, 2014),
which consistently have been shown to reduce child behavior problems and parenting stress, and
increase parenting self-efficacy (e.g., Colalillo & Johnston, 2016; Forehand, Jones, & Parent, 2013). To
extend our understanding of the contributions of maternal EFs to parenting, in this study I operationalize
positive parenting as behaviors that indicate involvement and the use of positive reinforcement parenting
strategies.
Another methodological limitation of previous research is the almost exclusive reliance on taskbased measures of executive functioning. One criticism of such measures is that they lack in ecological
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validity and may not necessarily reflect real-world functioning (Barkley & Murphy, 2011). For instance,
past research has shown that, despite average performance on classic executive functioning tasks,
individuals with ADHD performed worse than controls on EF tasks designed to more closely
approximate real-life cognitive demands (Torralva, Gleichgerrcht, Lischinsky, Roca, & Manes, 2013).
As such, in addition to expanding the scope of measures of parenting behavior, this study also adds to
the literature by measuring maternal EFs via both performance-based and self-report indices of WM and
IC.
Furthermore, in their review, Crandall et al. (2015) highlight the inconsistent inclusion of
relevant covariates in previous research on maternal EFs as a serious limitation of the literature; as such,
in order to ensure that any observed relations between maternal executive functioning and parenting
behavior in this study are not due to confounding variables, a number of these were measured and
considered as control variables. Firstly, fluid intelligence involves the ability to reason, problem-solve,
and draw relations among various concepts (Diamond, 2013). Measures of fluid intelligence have been
shown to correlate highly with measures of executive functioning, and WM in particular (e.g., Conway,
Kane, & Engle, 2003). Despite this, evidence exists that fluid intelligence and EFs are related but
independent constructs (e.g., Friedman et al., 2006), and research in the parenting literature shows
relations with parenting behavior specific to executive functioning and not measures of general
intelligence (e.g., Deater-Deckard et al., 2010). Nevertheless, mothers’ general intelligence was
measured in the current study, and used as a control variable if it was related to the EF and parenting
constructs of interest.
In addition, EFs are impaired under conditions of stress (Liston, McEwen, & Casey, 2009). In
particular, household chaos and socioeconomic disadvantage are related to poor executive functioning in
mothers, and the association is likely bi-directional (Deater-Deckard, Chen, Wang, & Bell, 2012;
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Sturge-Apple et al., 2014; 2017). For this reason, the roles of family income and overall household
chaos were also considered in the current study. Equally important to consider is the role of maternal
personality characteristics. Specifically, the trait of conscientiousness has been related to behaviors
reflecting constraint, similar to self-regulation. Furthermore, neuroticism has been linked with behaviors
reflecting impulsivity, a potential consequence of poor IC (e.g., Carver, 2005). As such, mothers in this
study completed a measure of personality to offer possible control for these aspects of functioning in
assessment of the relations between EFs and parenting. Finally, as parenting and child behaviors are
highly and reciprocally related (e.g., Pardini, 2008), behavior problems in the mothers’ own children
were measured and controlled where relevant.
In sum, although theory and some early empirical findings suggest that maternal WM and IC are
related to their parenting, this research is still in its infancy. Regarding overreactive parenting, findings
examining WM are inconsistent and no studies examine IC. In terms of positive parenting, findings also
are inconsistent, and most often implicate only one aspect of positive parenting (maternal warmth and
sensitivity). Moreover, across studies, EFs have been almost exclusively measured via task-based
methods, and parenting almost exclusively by observation. To address these gaps in the literature, this
study examined the direct associations between maternal WM and IC, assessed by tasks and self-report,
and parenting, both overreactive and positive (conceptualized as parental involvement and positive
reinforcement). Multiple measures of parenting (questionnaire and scenario-based methods) were
included, as well as potential covariates. Based on theory and some empirical evidence from the studies
just reviewed, maternal EFs were hypothesized to be negatively related to overreactive parenting. As
well, maternal EFs were expected to be positively related to positive parenting.
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1.5 Parental childrearing attitudes
As noted above, there are inconsistencies in the extant literature on maternal WM and IC and parenting.
These inconsistencies point to the possibility that moderators of these associations exist, one of which
may be attitudes parents hold about childrearing. Research has demonstrated that there are individual
differences in parents’ approaches to or attitudes about parenting (Lansford et al., 2011). Specifically,
progressive childrearing attitudes place value on children’s independence, freedom to make their own
decisions, and relative equality in the parent-child relationship. Conversely, traditional or authoritarian
childrearing attitudes place high emphasis on respect for and obedience to authority. There is evidence
that these differences in childrearing attitudes are linked to differences in parenting behavior. For
example, in a series of studies, Hastings and Grusec (1998) found that parents who held childrearing
views that placed importance on quickly reducing noncompliant child behavior (more traditional
attitudes) were more likely to use coercive parenting strategies (e.g., physical force and threats) and
were less likely to show acceptance or use praise with their children. Similarly, other research (Coplan,
Hastings, Lagacé-Séguin, & Moulton, 2002) has shown that authoritarian mothers who endorse more
traditional attitudes are less concerned with addressing child needs (e.g., ensuring their child’s
happiness) and fostering a positive relationship with their child, compared to authoritative mothers who
endorse more progressive attitudes. Thus, general attitudes about childrearing (i.e., traditional v.
progressive) are conceptualized as stable, internal views parents hold that influence their self-regulation
of parenting (Johnston, Park, & Miller, in press; Schaefer & Edgerton, 1985), and I suggest that these
attitudes may modulate the relations between maternal EFs and parenting. I now briefly review
theoretical and empirical evidence regarding dual-process models to provide a framework for
understanding this moderation.
As the term suggests, dual-process models propose two modes of information processing that
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operate together to produce behavior (see Hofmann, Friese, & Strack, 2009; Strack & Deutsch, 2004; for
reviews). Stimuli in the environment capture attention, and initiate automatic processing; pre-existing
knowledge structures (i.e., schemas, scripts) are activated, giving rise to relatively quick and
spontaneous thoughts, feelings, or behavioral tendencies (Hofmann et al., 2009). Although automatic
processing is simple and efficient, inevitably, there are cases when the automatic response is not
appropriate to the situation or is counter to one’s values or longer-term goals. In these cases, another
processing system is engaged to mediate response selection, referred to as controlled processing (Barrett
et al., 2004). Controlled processes determine the extent to which automatic processing influences an
individual’s thoughts, feelings, and behaviors. As such, controlled processing serves as a “flexible
correction tool” (Hofmann, Gschwendner, Friese, Wiers, & Schmitt, 2008, p. 963) that allows for the
exertion of agency over one’s decisions and actions. EFs (WM and IC in particular) have been proposed
as individual difference factors that represent the skills needed for controlled processing to outweigh
automatic processing (Barrett et al., 2004; Hofmann, Schmeichel, & Baddeley, 2012). Nevertheless,
whether or not these EFs are engaged to regulate parenting behavior will depend on whether mothers are
indeed motivated by their childrearing attitudes to override their automatic reaction.
Consider a mother who is frustrated with her noncompliant child. She may feel an automatic
impulse to yell at the child, but should she also hold a progressive attitude that children should be
autonomous and that yelling would impede this, she will be motivated to override her automatic
response, and controlled processing (relying on EFs) will be initiated. However, the scenario might not
unfold in the same way should the mother not hold such childrearing attitudes. If the mother does not
prioritize supporting the child’s autonomy and personal development, and instead holds attitudes
focused on ensuring child obedience to authority, a dual-process model would suggest that, regardless of
her executive functioning capacities, the mother may proceed with her automatic reaction to yell, as
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there is no conflict between the automatic reaction and the internal childrearing attitude.
Although theory suggests that childrearing attitudes may moderate the relations between
maternal EFs and parenting behavior, to date, no research has tested this hypothesis. Thus, another
major goal of the current study was to address this gap in the literature. Specifically, the degree to which
mothers endorsed childrearing attitudes related to fostering child autonomy and encouraging children to
develop and express their own ideas (i.e., progressive attitudes) versus attitudes related to undisputed
obedience to authority (i.e. traditional attitudes) was expected to moderate the association between
maternal EFs and parenting behavior. That is, better executive functioning was expected to predict less
overreactive parenting, but only when mothers endorse progressive attitudes, because these attitudes are
presumed to motivate mothers to engage in the controlled processing that may override more automatic
negative responses.
The picture may not be as straightforward with regards to positive parenting. On the one hand, it
may be that childrearing attitudes have less or no moderating influence on the association between
maternal executive functioning and positive parenting because even at low levels of progressive
attitudes, one might assume little motivation for the parent to over-ride a (presumably positive)
automatic response. On the other hand, it is possible that better executive functioning skills will be
stronger predictors of more positive parenting among mothers who endorse progressive attitudes, due to
the enhanced consistency of the automatic positive reaction to positive child behaviors and higher
endorsement of attitudes supporting child autonomy. As the expected moderation effect is not clear with
respect to positive parenting, investigation of the moderating role of parental childrearing attitudes was
exploratory.
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1.6 The current study
Parenting requires self-regulation of behavior, which itself has been shown to rely on EFs. As such,
maternal EFs are being incorporated into emerging models of parenting. Research in this area suggests
that better WM capacity enables a process of reflection and mitigates overreactive parenting. Although
empirical support for a similar process implicating maternal IC is less available, theory supports a role
for IC in preventing harsh or overreactive parenting reactions. Furthermore, evidence has implicated
these EFs in the regulation of positive parenting behavior. Nevertheless, previous research is subject to
numerous methodological limitations, and no work has examined the arguably critical moderating role
of mothers’ childrearing attitudes in the associations between maternal EFs and parenting behavior. As
such, the goals of the current study were twofold:
1. To test the relations between maternal EFs and parenting behavior. WM and IC were
examined in relation to overreactive and positive parenting, as measured by both
questionnaires and parenting responses to vignettes of challenging and prosocial child
behaviors. WM and IC were assessed via traditional task-based measures of EF, as well as by
maternal self-report. In addition, demographic variables, and other parent characteristics
(intelligence and personality) and contextual factors (household chaos and behavior of the
mother’s own child) were included in models when appropriate in order to test the unique
contributions of maternal EFs to parenting behavior.
2. To test the moderating effect of mothers’ childrearing attitudes in the relations between
maternal EFs and parenting behavior.
To address these goals, based on previous theory and research, I hypothesized that:
1. Maternal EFs would be related to parenting behavior.
a. WM and IC would be negatively related to measures of overreactive, harsh parenting.
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b. WM and IC would be positively related to measures of positive parenting.
2. Maternal childrearing attitudes would moderate the relations between maternal EFs and
overreactive parenting behavior.
a. The relations between EFs and harsh, overreactive parenting would be stronger
among mothers who endorse more progressive attitudes.
b. No specific hypothesis was proposed, but the potential moderating role of
childrearing attitudes in the relations between EFs and positive parenting was
explored.
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2 Method
2.1 Recruitment
Mothers were recruited via Amazon’s Mechanical Turk (MTurk), and completed the study
online using Qualtrics. MTurk is a crowdsourcing internet marketplace where requesters (in this case,
researchers) can post Human Intelligence Tasks (HITs) that workers (in this case, participants) can
browse and complete for monetary compensation if they meet inclusion criteria. HITs can be virtually
any task that can be completed with a computer (e.g., surveys, cognitive tasks) and, as such, MTurk has
greatly expanded the range of participants that can be accessed quickly and relatively inexpensively for
social, behavioral, and clinical science research. The MTurk participant pool has been shown to be more
demographically diverse than standard internet samples or college samples (e.g., Buhrmester, Kwang, &
Gosling, 2011; Casler, Bickel, & Hacket, 2013). Furthermore, studies show that the reliability of data
collected via this platform is comparable to, if not better than, data collected via more traditional means
(e.g., Casler et al., 2013; Saunders, Bex, & Woods, 2013), and results from studies conducted via MTurk
are similar to those conducted using other online platforms or in-lab data collection (e.g., Bartneck,
Duesner, Moltchanova, & Zawieska, 2015). This is true even for research examining mental health and
well-being in families. For example, Schleider and Weisz (2015) used MTurk to obtain parent reports of
family functioning, parental psychopathology symptoms, parental stress, and child emotional and
behavioral problems. They found that this method was more cost-effective than traditional means,
equivalent to these in terms of participant attrition rates, and comparable to previous research in terms of
correlations among constructs. Furthermore, parents recruited via MTurk passed consistency checks and
their responses to measures showed good psychometrics across several time points (Schleider & Weiss,
2015).
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To safeguard validity in data collection, researchers using MTurk typically include attention
check questions (ACQs) to screen out potentially inattentive responders. Research shows that the
inclusion of ACQs increases the quality of the data collected (e.g., Aust, Diedenhofen, Ullrich, &
Musch, 2013; Buhrmester et al., 2011), and also that MTurk participants do better on these checks than
participants from other subject pools (Hauser & Schwartz, 2016). In addition, MTurk provides
researchers with information about participants’ performance in previous tasks in the form of approval
ratings. Each task that a participant completes is either accepted or rejected by the requestor. Subsequent
researchers can then limit the participants that may view and complete their task by making it available
only to those participants who have an approval rating (the proportion of their completed hits that are
accepted) above a certain cut-off. Peer and colleagues (2014) have shown that participants with high
reputations (i.e., approval ratings of 95% or above) produce the highest quality data and consistently
correctly answer ACQs. Based on these findings, the participant pool of mothers in this study was
limited to those with approval ratings of 95% or above. To ensure that mothers were paying sufficient
attention during this study, several ACQs were placed throughout the online protocol, requiring mothers
to paraphrase an item from the previous page. As an additional precaution, mothers were asked to enter
their child’s date of birth multiple times throughout task administration. Presumably, if they were the
mother of a 3-7 year-old child, they would have no trouble remembering the child’s date of birth.
Conversely, if participants lied about being a parent and fabricated a date of birth in order to qualify for
the study, they would be less likely to correctly remember this date throughout the study. Finally,
several CAPTCHA (Completely Automated Public Turing Test to Tell Computers and Humans Apart)
items were embedded between tasks to ensure that responses were not being automatically generated by
a computer system. CAPTCHA items are brief problems that are simple for humans to solve (e.g.,
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identifying a set of distorted letters), but almost impossible for a computer to solve. Mothers were
required to correctly answer CAPTCHA items before moving on to subsequent portions of the study.

2.2 Participants
Two hundred and forty mothers of 3- to 7-year-old children were recruited. All mothers passed all
CAPTCHA items, attention questions, and child date of birth entries. Two mothers were excluded from
analyses: one who reported that her child had autism spectrum disorder, and another who reported that
her child was 8 years old. Following initial data screening procedures, 207 mothers (86.3%) were
retained for the final sample (see Preliminary Analyses for more detail on these screening procedures).
All subsequent analyses were conducted on this sample of 207. Demographic characteristics of the
sample are presented in Table 2.1.
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Table 2.1. Participant characteristics. N = 207
Mean SD
Mother age (years)
33.91 6.72
Child age (years)
5.01 1.31
Child gender
Mother ethnicity

Mother-child relationship
Marital status
Mother education

Mother employed
Household income

Mother lifetime diagnosis of any disorder
Child lifetime diagnosis of any disorder

Frequency (%)

male
Caucasian
Asian-American
Hispanic-American
African-American
other
biological
adoptive
married or common law
divorced or separated
single
high school graduate
partial college/university
standard college/university graduate
graduate or professional training
yes
< $5000
$5000 - $19 999
$20 000 - $34 000
$35 000 - $49 000
$50 000 - $74 000
$75 000 - $99 000
$100 000 - $149 999
$150 000 - 199 999
≥ $200 000
none
none

52.7
82.1
6.3
5.3
4.8
1.5
98.1
1.9
78.3
5.8
13.5
13.0
37.2
40.1
9.7
73.9
.5
7.2
12.1
20.8
28.5
16.4
10.6
2.9
1.0
74.8
99.5

On average, mothers in this study were approximately 34 years old and had a child of
approximately 5 years of age. Mothers’ level of education and household income were normally
distributed, with modal responses reflecting a college or university degree and household income
between 50 000 and 74 999 USD. The majority of mothers were the biological parent to their child,
married, currently employed, and had never received a mental health diagnosis. Of the 52 mothers who
reported that they had received a diagnosis in their lifetime, 50 reported a mood or anxiety disorder, one
had post-traumatic stress disorder, and one had a personality disorder. Furthermore, the vast majority of
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children had never received a mental health diagnosis, with only one child having been diagnosed with
ADHD.

2.3 Procedure
Ethical approval for this project was obtained from The University of British Columbia Behavioral
Research Ethics Board. The project was advertised on MTurk as a study about parenting and how this is
related to mothers’ thought processes. Mothers were able to complete the study at any computer with a
working internet connection, in a place where they anticipated being uninterrupted for approximately 2
hours. Interested mothers clicked on a link in the MTurk advertisement that redirected them to a survey
hosted on the Qualtrics platform. There, they responded to three screening questions to determine their
eligibility to participate: (1) they were the mother of a boy or girl in the 3-7 age range, (2) they had lived
with their child in the past year, and (3) they were willing to temporarily download the computer
software required to run the study protocol (Inquisit). Mothers who met the criteria provided informed
consent and subsequently began the study protocol. They first completed a demographic questionnaire,
followed by three EF computer tasks presented in counterbalanced order across mothers. A link in the
Qualtrics survey directed mothers to the Inquisit web program, where they completed the EF tasks and
then returned to the Qualtrics website. They then completed a self-report questionnaire of EF as well as
the parenting measures, in counterbalanced order across mothers. Finally, mothers completed measures
assessing all potential covariates, again in counterbalanced order.
At the conclusion of the study, mothers were thanked for their participation. They received a
code from Qualtrics that they entered into MTurk in order to receive compensation. Available guidelines
(“Guidelines for Academic Requesters”, 2014) suggest 0.10$ per minute as the minimum compensation
for MTurk participants, therefore each participant received 15.00$ in U.S. funds following completion
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of the study. Mothers who completed the screener items but failed to qualify or provide consent received
0.10$.

2.4 Measures
2.4.1 Participant demographics
Mothers completed a Child and Family Information questionnaire (CFI) to gather basic demographic
information, including the age, gender, and ethnicity of family members. Mothers reported on mental
health problems in themselves and their own children as well as their marital status, and provided
occupational and educational information for themselves and their partners (if appropriate), as well as
family income.
2.4.2 Executive functioning
2.4.2.1 Working memory capacity
Mothers’ WM capacity was assessed using computerized versions of two span tasks, visual digit span
(VDS; both forward and backward recall) and operation span (OSpan). This was done in order to
capture different aspects of WM (i.e., holding and manipulating conceptual information in mind, as well
as doing so within the context of a distractor task). All tasks were available online through the
Millisecond Test Library (http://www.millisecond.com/download/library/) and were run on Inquisit 4
software.
2.4.2.1.1 VDS (forward and backward recall)
Computerized versions of VDS-forward and backward (Woods et al., 2011) were used in the study.
These tasks were adapted from the digit span tasks from the Wechsler IQ batteries (e.g., WAIS-IV;
Wechsler, 2008), one of the most widely-used and psychometrically sound assessments of WM. In
VDS-forward, mothers viewed strings of random digits (1-9) in black against a white background,
presented at a rate of one digit per second. Strings in VDS-forward began at three digits (Level 3).
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Following presentation of each string, mothers viewed a recall screen with boxes labelled 1 through 9.
See Figure 2.1:
Figure 2.1 VDS-forward recall screen

Their task was to identify the digits they had just seen, in the correct order, by clicking on the
appropriate boxes. If the response was correct (i.e., the right digits in the right order), they moved up to
the next level (i.e., Level 4) and viewed a string of four digits. If the response was incorrect, the same
level was presented a second time. If the mother made a consecutive error, she moved down a level and
started again. Furthermore, mothers received feedback after each recall portion of the task (e.g., You
recalled 2 out of 3 digits correctly). The VDS-forward task did not end after two consecutive incorrect
responses, as in traditional digit span tasks; rather, each participant completed a total of 14 trials. The
mother’s score was the maximal length of digits correctly recalled over the course of 14 trials, with
higher scores representing better WM capacity. Although calculation of internal consistency is not
recommended for a test of this nature, this score has been shown to have superior psychometrics
(improved test–retest reliability; higher correlations with the results of other neuropsychological test
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scores; Woods et al., 2011), compared to the traditional digit span metric (i.e., the last correctly recalled
number of digits before two consecutive errors). The VDS-backward task was conducted and scored in a
similar fashion, however, mothers identified the digits in the reverse order in which they were presented.
Furthermore, the task began at Level 2, (i.e., a string of two digits).
Computerized versions of VDS tasks have been shown to produce similar distributions of scores
compared to person-administered versions collected in lab-based studies, and the computerized versions
differentiate between adults with high and low reading ability as well as the traditional digit span does
(Tractenberg & Freas, 2007). Further supporting the validity of WM measured in this way, Bui,
Meyerson, and Hale (2015) replicated previous findings showing age-related declines in WM capacity,
as well as associations between WM capacity and processing speed, using an online-administered
computerized letter-number sequencing task comparable to the VDS tasks used in this study. Evidence
of the validity of these tasks as used in this study is included in the results.
2.4.2.1.2 OSpan
Mothers also completed a computerized version of OSpan (Unsworth, Heitz, Schrock, & Engle, 2005;
Unsworth, Redick, Heitz, Broadway, & Engle, 2009) as another measure of WM capacity. During
OSpan, mothers were given a sequence of to-be-remembered target items (letters), presented one at a
time. However, between target presentations, they completed a distractor task (simple math problems).
At the end of a sequence of target-distractor presentations, mothers had to identify all of the target items
that were presented, in the correct order. Furthermore, mothers also completed an instruction phase
before the task, during which they practiced the storage task alone (recalling target letters), the
processing task alone (solving simple math problems), and then the combined storage-processing task.
During the instruction phase, mothers were timed while they practiced the distractor task. Subsequently,
when mothers completed the actual OSpan task, they were required to respond to each distractor item in

30

a time within 2.5 standard deviations of their average response time recorded during the instruction
phase (i.e., the average amount of time elapsed before they indicated having solved the distractor task).
If they did not respond within 2.5 standard deviations of their baseline time, the trial was counted as
incorrect and the program moved on to the next item. Maintaining this standard was meant to reduce the
likelihood of trials where mothers were able to rehearse the target item during the distractor task.
Mothers completed three blocks of OSpan. Each block was comprised of five sequences that
contained between three and seven target items (letters) and corresponding distractor items (simple math
problems), referred to as target-distractor pairs. See Figure 2.2:
Figure 2.2 Sequence of screens presented during OSpan

Mothers were shown a target letter on the screen, presented for 800 msec. The screen then
changed to the distractor math problem, and mothers were instructed to solve it as quickly as possible.
Once they mentally solved the problem, they clicked the mouse to advance the screen and were then
shown another screen depicting a numerical value. Mothers had to decide whether the value represented
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the correct answer to the previous math problem by clicking on boxes labelled True or False. Once they
responded, they were shown the next target letter. Following each sequence of target-distractor pairs,
mothers saw screen with 4 x 3 matrix of letters (e.g., F, H, J, K, L, N, P, Q, R, S, T, and Y). In the recall
phase, mothers clicked the box beside the target letters in the matrix, representing the correct order of
presentation. The recall phase was not timed. Once mothers responded, they were presented a feedback
screen for 1200 msec. See Figure 2.3:
Figure 2.3 Recall and feedback screens during OSpan

Scores were calculated by summing the number of letters correctly recalled, in the correct order
(Turner & Engle, 1989), and higher scores reflected better WM capacity. This computerized version of
OSpan correlates strongly with the traditional person-administered version (Unsworth et al., 2005).
Furthermore, it has demonstrated good test-retest reliability (r = .83; Unsworth et al., 2005) and
predictive validity, correlating expectedly in terms of magnitude and direction with measures of fluid
intelligence (e.g., Broadway & Engle, 2010; Foster et al., 2015). In addition, research in social and
personality psychology has linked performance on OSpan tasks with successful emotion regulation and
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responses to stressful situations (e.g., Hofmann et al., 2012). As with the digit span tests, evidence of
validity is presented in the results section.
2.4.2.2 Inhibitory control
Mothers’ IC was measured using a Cued Go No-Go task (CGNG; Fillmore, 2003). Traditional
Go No-Go tasks involve different stimuli presented one at a time on a screen in a continuous fashion. On
each trial, the participant must either make a motor response (Go) in response to what is designated as
the Go stimulus, or withhold the response (No-Go) in response to the other stimulus designated as NoGo. In the CGNG, cues provide preliminary information about the type of stimulus that is likely to
follow on the next trial, and these cues have a high probability of signaling the correct Go or No-Go
stimulus. Participants come to rely on the cues and these elicit processes that prepare the individual to
either execute or inhibit a behavior. For some trials, the cue indicates Go, but the actual stimulus that
occurs is No Go. Responses on these trials are a good index of IC because the participant must
overcome the prepotent urge to make the motor response (Fillmore, 2003).
Each trial of the CGNG task began with the presentation of a fixation point (+) for 800 ms;
followed by a blank white screen for 500 ms; a cue displayed for either 100, 200, 300, 400, or 500 ms
(presented at random); and a Go or No-Go stimulus displayed until the participant responded or until
1000 ms elapsed. Figure 2.4 depicts a cued Go Trial:
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Figure 2.4 Sequence of screens during the CGNG task

The cues were a black outline of a rectangle (7.5 cm x 2.5 cm) presented in the center of a screen
in either a horizontal or vertical orientation. The Go stimulus was a green color that subsequently
appeared to fill the interior of the rectangle cue, and the No-Go stimulus was a blue color that filled the
interior of the rectangle cue. Mothers were instructed to press the spacebar key on the keyboard as soon
as a green (Go) stimulus appeared, and to suppress the response when a blue (No-Go) stimulus was
presented. The orientation of the rectangle cues provided indications as to whether a Go or No-Go
stimulus would be presented next. Vertical cues preceded the Go stimuli on 80% of the Go trials and
preceded the No-Go stimulus on 20% of the No-Go trials. Horizontal cues preceded the No-Go stimuli
on 80% of the No-Go trials and preceded the Go stimulus on 20% of the Go trials. There were 250 trials
(125 Go and 125 No-Go), with 700 ms between each trial.
The measure of interest was the proportion of No-Go targets in which the mother failed to inhibit
a response following a Go cue (commission error rate). The inverse of this value was calculated and
used in analyses such that higher scores represent better IC. Previous research has shown that the
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increase in Go probability during a CGNG task is related to shorter reaction times and well as activity in
the anterior cingulate cortex, a brain region associated with impulse control (Bekker, Kenemans, &
Verbaten, 2005). Furthermore, response times are slower when participants are required to change a
planned response (i.e., on a No-Go trial following a Go cue; Randal & Smith, 2011), supporting the
validity of this task as an index of the ability to override a prepotent response. The CGNG also has been
shown to discriminate between typically developing samples of adults and those with ADHD (Weafer,
Fillmore, & Milich, 2009) as well as substance abuse (Fillmore & Rush, 2006). Although reliability
information is limited for the cued task, studies of the traditional Go No-Go task report stability of the
commission error score over time (r = .65 – .84; Weafer, Baggott, & de Wit, 2013; Wöstmann et al.,
2013). Given the similarity of cued and traditional Go No-Go tasks (with the key difference being the
cue prompting the prepotent response in the former case, and simply more Go trials than No-Go trials
prompting the prepotent response in the latter case), it is reasonable to assume that the CGNG is also a
reliable index of IC. Evidence of validity in this sample is presented in the results.
2.4.2.2 Self-reported executive functioning
Mothers also completed the Working Memory and Inhibit subscales of the Behavior Rating Inventory of
Executive Function-Adult Version (BRIEF-A; Roth, Isquith, & Gioia, 2005). Each subscale is
comprised of eight items tapping mothers’ views of their executive functioning and self-regulation in
their everyday environment. Sample items include I forget instructions easily (Working Memory) and I
say things without thinking (Inhibit). Mothers rated the frequency with which each behavior has been a
problem for them using a 3-point scale (1 = Never; 2 = Sometimes; 3 = Often). Norms for the BRIEF-A
are available and based on a large standardization sample representative of the US (Roth, Isquith, &
Gioia, 2014). The scale scores have demonstrated good internal consistency and test-retest reliability in
both clinic and non-clinic samples (Roth et al., 2005; 2014). In addition, scores on the BRIEF-A
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correlate with other questionnaire-based measures of EF including the Dysexecutive Questionnaire and
the Frontal Systems Behavior Scale (Roth et al., 2014), and have been shown to have small to moderate
associations with task-based measures of EF, such as the Tasks of Executive Control (Isquith, Roth, &
Gioia, 2010; McAuley, Chen, Goos, Schachar, & Crosbie, 2010). Raw scores were calculated by
summing the ratings for items within each subscale and were then converted to T-scores. Higher scores
represent more problems with (i.e., worse) EF. In this study, Cronbach alphas were .91 for the WM and
.82 for the Inhibit subscales, and validity evidence is reviewed in the results.
2.4.3 Childrearing attitudes
Childrearing attitudes were assessed with the Parental Modernity Scale (PMS; Schaefer & Edgerton,
1985; see Appendix A). The PMS is a 30-item self-report questionnaire assessing general attitudes
toward childrearing, and contains two subscales measuring progressive-democratic and traditionalauthoritarian attitudes. These subscales are then combined to produce a total score. The Progressive
subscale contains eight items reflecting attitudes that emphasize child autonomy, and beliefs that
children should be able to develop their own ideas, challenge authority, and be included in decision
making (e.g., Children have a right to their own point of view and should be allowed to express it; It’s
alright for a child to disagree with his/her parents). Mothers indicated the extent to which they agreed
with each statement on a 5-point Likert scale (1 = Strongly disagree; 5 = Strongly agree). Furthermore,
the Traditional subscale contains 22 items reflecting attitudes that emphasize obedience to authority and
discourage autonomous expression (e.g., The most important thing to teach children is absolute
obedience to whoever is in authority; Children should not question the authority of their parents).
However, the Traditional subscale also contains several items related to education that are irrelevant to
the current research question (e.g., Teachers should discipline all children the same). Therefore, only the
13 Traditional items (reverse scored) that referred to parenting specifically were combined with the eight
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Progressive items (in other words, the nine items related to teaching and education were excluded) to
generate the total score. Cronbach’s alpha for this aggregated 21-item score was .87 in the current
sample, with higher scores reflecting more progressive and lower scores reflecting more traditional
childrearing attitudes.
Scores on the PMS have demonstrated acceptable internal consistency (as = .69 – .87; Leve &
Fagot, 1997; Schaefer & Edgerton, 1985) and test-retest reliability (r = .84; Schaefer & Edgerton, 1985).
Concurrent validity also has been established, and PMS scores are positively related to other measures
of parental values (Burchinal, Peisner-Feinberg, Pianta, & Howes, 2002; Campbell, Goldstein, Schaefer,
& Ramey, 1991), as well as children’s school readiness and social competence, and negatively related to
child behavior problems (NICHD Early Child Care Research Network, 1998).
2.4.4 Parenting questionnaires
2.4.4.1 Overreactive parenting
Overreactive parenting was assessed using the Overreactivity subscale of the Parenting Scale (PS;
Arnold, O’Leary, Wolff, & Acker, 1993; see Appendix B). The PS is a 30-item self-report questionnaire
assessing parenting strategies in discipline situations for preschool aged children, but also has been
validated for use with older child samples, up to 11 years (e.g., Prinzie, Onghena, & Hellinckx, 2007;
Rhoades & O’Leary, 2007). The Overreactivity subscale consists of 10 items reflecting displays of
anger, meanness, and emotionality in discipline situations. Mothers responded to items using a 7-point
Likert scale with anchors on either end (e.g., When my child misbehaves, … 1 = I raise my voice or yell,
to 7 = I speak to my child calmly; After there’s been a problem with my child, … 1 = I often hold a
grudge, to 7 = Things get back to normal quickly). Although abbreviated versions of the Overreactivity
subscale have been developed and validated (e.g., Reitman et al., 2001; Rhoades & O’Leary, 2007),
recent research using item response theory suggests that the original 10-item subscale is more reliable
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than these alternative versions (Lorber, Xu, Smith Slep, Bulling, & O’Leary, 2014). Thus, the current
study used the initial set of items. The Overreactivity subscale has demonstrated good internal
consistency (as = .82 – .83) and stability over time (rs = .78 – .82; Arnold et al., 1993; Lorber et al.,
2014). Furthermore, ample evidence supports its validity. Studies have found that the Overreactivity
subscale is related to marital discord, parenting stress, parental depressive symptoms, and child
externalizing behaviors (Arnold et al., 1993; Lorber et al., 2014; Reitman et al., 2001), and correlated
with observed overreactivity in parent-child interactions (Arnold et al., 1993). Cronbach’s alpha for the
Overreactivity scale was .86 in the current study. Higher scores reflect more overreactive parenting.
2.4.4.2 Positive parenting
Positive parenting was assessed using the Positive Parenting and Involvement subscales of the Alabama
Parenting Questionnaire (APQ; Shelton, Frick, & Wootton, 1996; see Appendix C). The APQ is a 32item self-report questionnaire assessing positive and negative parenting practices in parents of children
ages 6-13, however, it also has been validated for use with younger children, down to 3 years (e.g.,
Clerkin, Marks, Policaro, & Halperin, 2007; Dadds, Meaujean, & Fraser, 2003; de la Osa, Granero,
Penelo, Domènech, & Ezpeleta, 2014). The Positive Parenting subscale consists of six items assessing
parents’ use of positive reinforcement (e.g., You compliment your child when he/she does something
well; You reward or give something extra to your child for obeying you or behaving well). The original
Involvement subscale consists of 10 items assessing parents’ interest and engagement in their child’s life
(e.g., You play games or do other fun things with your child; You talk to your child about his/her
friends), however, Clerkin et al. (2007) suggested eliminating four items that did not adequately load
onto the Involvement factor in a sample of younger children 3-6 years. Thus, the proposed study used
the original six items from the Positive Parenting, and the retained six items from the Involvement,
subscales. Mothers rated the frequency with which they engage in each of the listed behaviors on a 5-
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point Likert scale (0 = Never; 1 = Almost never; 2 = Sometimes; 3 = Often; 4 = Always). Both the
Positive Parenting and Involvement subscales have demonstrated good internal consistency in
community and clinic samples (as = .79 – .85; Clerkin et al., 2007; Shelton et al., 1996), as well as
stability over time (rs = .85 – .87; Dadds et al., 2003). Supporting the validity of the instrument,
mothers’ responses do not appear to be strongly related to measures of socially desirable responding
(Shelton et al., 1996), but are negatively related to child conduct problems (Dadds et al., 2003) and to
the presence of child disruptive behavior disorders (de la Osa et al., 2014). High correlations between
the Positive Parenting and Involvement subscales have emerged in previous research (Clerkin et al.,
2007; Dadds et al., 2003; Shelton et al., 1996). In line with these authors’ recommendations, the two
subscales were collapsed to form one overall measure of positive parenting. Cronbach’s alpha for this
scale was .88 in the current study. Higher scores reflect more positive parenting.
2.4.5 Scenario ratings
An additional measure of parenting in response to scenarios depicting parent-child interactions was
developed for the proposed study, to address the limitations of questionnaires in terms of controlling for
variations in behavior of the mothers’ own children. This scenario method has been used widely in
previous research (e.g., Coplan et al., 2002; Rudy & Grusec, 2001) and in our own Parenting Lab in
particular (e.g., Colalillo, Williamson, & Johnston, 2014; Park, Johnston, Colalillo, & Williamson, in
press). I generated two sets of scenarios, one depicting challenging child behaviors (child
noncompliance that produces some inconvenience for the mother), and another set depicting prosocial
child behaviors (spontaneously helpful behaviors that have a benefit for the mother). Twelve scenarios
of each kind were generated.
All of the scenarios were piloted along three dimensions using a convenience sample of 17
participants who had experience interacting with young children. Participants rated, on 7-point Likert
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scales, the extent to which each scenario seemed indicative of a boy or a girl (1 = boy, 4 = neutral, 7 =
girl), their impression of the age of the child performing the behavior in question (1 = 0-1 years, 4 = 6
years, 7 = 11-12 years), and the extent to which the behavior in question seemed to have an impact on
the parent (1 = no impact on the parent, 7 = substantial impact on the parent). The strongest six
scenarios depicting challenging child behavior and prosocial child behavior, respectively, were selected
for inclusion in this study (see Appendices D and E). Based on the initial piloting, the children depicted
in the six negative childrearing scenarios were perceived to be gender-neutral (M = 3.7), approximately
6 years of age, and behaving in a way that had a moderate impact on the parent (M = 4.98). Furthermore,
the children depicted in the six positive childrearing scenarios were perceived to be gender-neutral (M =
4.24), approximately 7 years of age, and behaving in a way that had a comparable impact on the parent
(M = 4.58). Examples of the final negative and positive childrearing scenarios are: You are at home one
afternoon with your family when you receive an important phone call. You tell your child, who is
playing loudly, to quiet down for a few moments so you can take the call. Your child continues to play
loudly so you have to postpone the call; and You have a cold and, when you come home from work, you
are tired and not feeling well. You lay down on the sofa and your child comes in and says sorry that you
aren’t feeling well. He/she gives you a hug and hands you his/her stuffed toy to hold for comfort.
Mothers in the current study read each scenario and rated, on 7-point Likert scales, four items
assessing their emotional and behavioral responses to the child behaviors. Items following challenging
child behaviors were How angry would you be? (1 = Not at all angry; 7 = Very angry); How likely
would you be to yell at your child? (1 = Not at all likely; 7 = Very likely); How likely would you be to
correct/reprimand your child? (1 = Not at all likely; 7 = Very likely); and How likely would you be to do
nothing? (1 = Not at all likely; 7 = Very likely). Responses for each specific item were averaged across
the six negative scenarios such that higher scores represent more overreactivity (i.e., yielding an overall
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Upset score across the six scenarios, as well as an overall Yell score, etc.). The parallel items following
the prosocial child behavior scenarios were How happy would you be? (1 = Not at all happy; 7 = Very
happy); How likely would you be to praise your child? (1 = Not at all likely; 7 = Very likely); How likely
would you be to offer your child a reward? (1 = Not at all likely; 7 = Very likely); and How likely would
you be to do nothing? (1 = Not at all likely; 7 = Very likely). Responses for each specific item were
averaged across the six positive scenarios such that higher scores represent more positive responses (i.e.,
yielding an overall Happy score across the six scenarios, as well as an overall Praise score, etc.).
Following each negative and positive scenario, mothers also rated the extent to which the behavior
depicted was typical for their child. On average, mothers reported that the positive child behaviors were
more typical of their children than the negative behaviors (Ms = 5.14 and 3.13, respectively).
Previous work has supported the psychometrics of instruments of this type, reporting internal
consistencies in the .80 to .84 range (e.g., Park et al., in press), as well as relations with other measures
of parenting (e.g., Rudy & Grusec, 2001). Cronbach’s alphas for the items used in this study ranged
from .80 – .87 and .87 – .95 for the negative and positive scenarios, respectively.
2.4.6 Potential covariates
2.4.6.1

General cognitive ability

Mothers completed the 16-item sample test from the International Cognitive Ability Resource (ICAR;
Condon & Revelle, 2014; see Appendix F). The ICAR is a public-domain measure of cognitive ability
for basic intelligence research. The ICAR sample test is comprised of four item types: four Letter and
Number Series items, four Matrix Reasoning items, four Verbal Reasoning items, and four ThreeDimensional Rotation items. Letter and Number Series items required that mothers viewed short digit or
letter sequences, and then selected the number or letter that comes next in the sequence from among six
choices. Matrix Reasoning items were similar to the Raven's Progressive Matrices. Each item consisted
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of a 3 x 3 matrix of shapes with one of the nine shapes missing. Mothers selected the missing shape
from among six choices. The Verbal Reasoning items involved logic, vocabulary and general knowledge
questions. Finally, the Three-Dimensional Rotation items presented mothers with three-dimensional
cubes and asked them to select a response that represented a rotation of the target stimulus. None of the
items was timed. Condon and Revelle (2014) have shown that the ICAR items produce scores with
sufficient variance and that the 16-item sample test has adequate internal consistency (a = .81).
Furthermore, construct validity of the sample test has been demonstrated; scores from this measure
correlate positively with Graduate Record Examinations scores, achievement test scores, and also
discriminate between university majors. Finally, correlations between the ICAR sample test and another
validated measure of general cognitive ability (Shipley-2) were comparable to those between the
Shipley-2 and other measures of cognitive ability. In the current sample, internal consistency was lower
than previously reported for the 16-item sample test (a = .68).
2.4.6.2

Household chaos

Mothers completed the Chaos, Hubbub, and Order Scale (CHAOS; Matheny, Wachs, Ludwig, &
Phillips, 1995; see Appendix G) to measure the household chaos. The CHAOS is comprised of 15 items
assessing the degree of noise, confusion, clutter, frenetic activities, and disorganization/lack of routines
within the home. Sample items include We almost always seem to be rushed and You can’t hear yourself
think in our home, rated by mothers on a 4-point Likert scale (1 = Very much like your own home; 4 =
Not at all like your own home). Items were scored such that higher scores reflect higher levels of
household chaos. The scale has been shown to have acceptable internal consistency (a = .79) and testretest reliability (r = .74 after 12 months), as well as concurrent validity, correlating negatively with
measures of maternal education and SES, and positively with direct observations of the level of
environmental confusion in the home coded by objective raters (Deater-Deckard et al., 2012; Matheny et
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al., 1995). Furthermore, higher CHAOS scores are associated with various observations of parenting
behavior (e.g., ignoring the child’s bids for attention; Matheny et al., 1995). Cronbach’s alpha was
strong in the current sample (a = .92).
2.4.6.3

Maternal personality characteristics

Maternal personality characteristics were evaluated with items from the International Personality Item
Pool (IPIP; Goldberg, 1999; Goldberg et al., 2006). The IPIP is a freely-available database of over 3000
items assessing well-studied personality constructs. The IPIP pool contains several scales that can serve
as proxies for the NEO Personality Inventory – Revised (Costa & McCrae, 1992) and offers advantages
over the former as it is free of costs, and is in an ongoing process of refinement as personality
researchers are encouraged to regularly contribute to its development (Goldberg, 1999). The
Conscientiousness and Neuroticism scales of the Big Five Aspect Scales (BFAS; DeYoung, Quilty, &
Peterson, 2007; see Appendix H) were used to measure personality traits in the mothers in the current
study. The Conscientiousness scale is comprised of 20 items measuring two facets of the construct
labelled Industriousness (e.g., I carry out my plans) and Orderliness (e.g., I keep things tidy). Items from
both facets are combined to form a Total Conscientiousness score. The Neuroticism scale similarly is
comprised of 20 items measuring two facets of the construct labelled Volatility (e.g., I get easily
agitated) and Withdrawal (e.g., I become overwhelmed by events), which are combined to form a Total
Neuroticism score. Mothers rated the extent to which they agreed with each statement on a 5-point
Likert scale (1 = Strongly disagree and 5 = Strongly agree). Higher scores reflect higher levels of the
personality trait in question. Both scales have demonstrated strong internal consistency (as = .81 – .89)
and test-retest reliability (mean r = .81; DeYoung et al., 2007). The BFAS scales are also highly
correlated with other Big Five personality scales, including the Big Five Inventory (John & Srivastava,
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1999). In the current sample, Cronbach’s alphas were .95 for Neuroticism and .92 for
Conscientiousness.
2.4.6.4

Behavior problems in the mothers’ own children

Mothers completed the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997; see Appendix
I) to assess behavior problems in their own children. The SDQ is a 24-item parent-reported
questionnaire assessing child behavior along five dimensions: emotional symptoms, conduct problems,
hyperactivity/inattention, peer relationship problems, and prosocial behavior. Mothers indicated how
true each of a series of behaviors is for their child (Not true, Somewhat true, Certainly true). The Total
Problems score was used in the proposed study and was generated by averaging responses to items
comprising the first four dimensions, and higher scores reflect more child behavior problems. The SDQ
has been validated for use with 4 to 16 year-old children (Goodman, 1997). Although a slightly modified
version in which three items are reworded has been created for use in younger populations (age 3), other
studies have employed the original version as a screener for behavioral problems in samples down to 3
years (e.g., Hughes, White, Sharpen, & Dunn, 2010), and thus for simplicity only the original measure
will be used in this study. The Total Difficulties score has consistently shown good internal consistency
(mean a across 26 studies = .80) and test-retest reliability (mean r across 6 studies = .76; Stone, Otten,
Engels, Vermulst, & Janssens, 2010). Extensive support also is available for the scale’s validity. The
Total Difficulties score correlates highly with other measures of child behavior problems and symptoms
of psychopathology (e.g., DuPaul, Power, Anastopoulos, & Reid, 1998; Goodman, 1997; Muris,
Meesters, & van den Berg, 2003), and the SDQ predicts future psychopathology in children at 3-year
follow-up (Goodman & Goodman, 2009). In the current sample, Cronbach’s alpha for the Total
Difficulties score was .85.
2.4.6.5

Socially-desirable responding
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Mothers completed the Impression Management subscale of the Balanced Inventory of Desirable
Responding, Version 7 (BIDR-7; Paulhus, 1998). This subscale contains 20 items assessing deliberate
enhanced self-presentation. Mothers rated the degree to which they perform various desirable, but
uncommon, behaviors on a 5-point Likert scale ranging from Not True to Very True. Sample items
include I have never dropped litter on the street and I never swear. Total scores were calculated and
converted to T scores. The Impression Management subscale has demonstrated good internal
consistency (a’s = .79 – .86), and test-retest reliability over a 5-week period is acceptable (r = .65;
Paulhus, 1991; Paulhus, 1998). In addition, scores on the subscale are highly correlated with lie scales
from the Eysenck Personality Questionnaire and the Minnesota Multiphasic Personality Inventory
(Paulhus, 1998), and have been shown to be more sensitive to self-presentation than any of the Big Five
personality scales (Paulhus, Bruce, & Trapnell, 1995). Cronbach’s alpha in this sample was acceptable
(a = .79).

2.5 Data analytic plan
Prior to analyses, descriptive statistics were examined for each variable to detect any potential
inaccuracies. All data were then checked for missingness (see Preliminary analyses). Next, aggregate
scores for the primary variables (i.e., EF, overreactive parenting, positive parenting) were generated
when appropriate, based on correlations between the constituent variables. A positive association of at
least medium strength (i.e., r >= .30) was considered as the minimum threshold for combination. Next,
bivariate associations among all study variables were examined; if covariates emerged that were related
to both a predictor (EF or childrearing attitudes) and a criterion (parenting) variable, they were included
in the main analyses.
The main analyses were run using R statistical software (R Core Team, 2013). Correlations (or
partial correlations using covariates, depending on the outcome of the data screening process) were
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calculated between the EF measures (task-based and self-report) and parenting variables (questionnaire
and scenario-based) to test the hypothesized relations between maternal executive functioning and
overreactive as well as positive parenting. The hypothesized moderation was then tested using
regression. Regression models were constructed predicting parenting from maternal EF (task-based and
self-report) and childrearing attitudes, and their interaction. If there was no significant interaction
between maternal executive functioning and childrearing attitudes, main effects were interpreted. If a
significant interaction did emerge, simple slopes between executive functioning and parenting were
examined at different levels of the childrearing attitudes moderator (+/- 1 standard deviation) and tested
for significance.
Assumptions and diagnostics of regression analyses were checked and potentially influential
outliers were identified using Cook’s distance and a cut-off of 4/(n-k-1) (Belsley, Kuh, & Welsch,
2005). The identified cases were then removed and the models in question were retested but the patterns
of results were largely unchanged, therefore I have decided to include all observations in the reported
analyses. Furthermore, the original models predicting positive parenting failed to meet the assumption of
homoscedasticity. In these cases, the regressions were conducted using a heteroscedastic-consistent
standard error (HC0) and covariance matrix estimator (Hayes & Kai, 2007) with the PROCESS v3
macro for SPSS (IBM Corp., 2016; Hayes, 2017). In addition, the normal Q-Q plots for these models
identified three observations that disturbed the normal distribution of residuals. Removing these three
observations did not change the results, therefore they were retained in the analyses below.
I elected not to apply a correction to the Type I error rate to these analyses in order to decrease
the likelihood of failing to detect potential true effects. However, if and when statistically significant
effects emerged, these are interpreted alongside careful consideration of the corresponding beta values
(effect sizes).
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3 Results
3.1 Preliminary analyses
All data from all eligible participants were initially examined for missingness. Of the original 238
participants, one mother did not complete the VDS forward and backward tasks, and was excluded from
analysis. The remaining 237 mothers had complete data for all measures of executive functioning,
childrearing attitudes, and potential covariates. Some data were missing from items on the Overreactive
subscale of the PS and the scenario-based measures of parenting, however this occurred in very few
instances (less than .003% of items) and did not appear to follow a systematic pattern. Thus, in cases
where a mother failed to respond to an item from a scale, its value was replaced with the mean of that
scale.
Descriptive statistics were next examined for each of the variables used in the analyses to detect
possible inaccuracies. Inspection of the distributions for the VDS-forward and backward tasks revealed
that some mothers had unusually low or high scores on these measures (e.g., remembering 0 digits or
remembering 16 digits). This suggested that these mothers may not have paid sufficient attention during
the task, or that they may have used an external method to facilitate recall of the number strings (e.g.,
writing down the digits). Both of these possibilities compromise the validity of the VDS scores, and as
such, unusually low or high scorers were excluded from the sample. To determine appropriate cut-off
scores for the VDS tasks in the current study, I considered the distribution of scores reported in previous
studies using these tasks. Woods et al. (2011) reported a mean maximum forward span of 7.87 with a
standard deviation of .97, and a mean maximum backward span of 6.48 with a standard deviation of
1.36. Furthermore, Yang (2017) reported a mean maximum forward span of 8.30 with a standard
deviation of 1.38, and a mean maximum backward span of 7.52 with a standard deviation of 1.19. Based
on these distributions, I decided that a reasonable range of scores for these computerized VDS tasks was
47

3-12, inclusive. Participants who scored outside this range on either the forward or backward tasks were
excluded from analyses, reducing the current sample from 237 to 207 mothers. All subsequent analyses
were based on this final sample of 207 mothers.1
Descriptive statistics for every variable used in the study are presented in Table 3.1.
Table 3.1. Means, standard deviations, and ranges for study variables
Mean
SD

Range

Possible
range

Working memory
VDS forward
7.95
1.62
3-12
3-12
VDS backward
7.02
1.89
3-12
3-12
OSPAN
57.56
17.05
0-75
0-75
BRIEFa
54.33
13.83
39-97
39-97
Inhibitory control
CGNG
.96
.12
.04-1
0-1
BRIEFa
49.15
10.59
36-88
36-93
73.93
11.99
43-102
21-105
Childrearing attitudes (PMS)
Parenting
Overreactive parenting (PS)
25.74
9.34
10-60
10-70
Negative child behavior scenarios
Upset
4.30
1.07
1-6.67
1-7
Yell
2.86
1.28
1-6.33
1-7
Correct/Reprimand
4.75
1.22
1-7
1-7
Do nothing
2.20
.99
1-5.83
1-7
Positive parenting (APQ)
50.10
6.57
30-60
12-60
Positive child behavior scenarios
Happy
6.44
.76
2-7
1-7
Praise
6.25
.96
1-7
1-7
Reward
3.47
1.85
1.83-7
1-7
Do nothing
1.63
.97
1-6.33
1-7
Conscientiousness (BFAS)
77.58
13.16
32-100
20-100
Neuroticism (BFAS)
49.02
17.60
20-95
20-100
General intelligence (ICAR)
7.06
2.88
0-13
0-16
Household chaos (CHAOS)
28.64
9.46
15-57
15-60
Child behavior problems (SDQ)
9.25
6.06
0-30
0-40
Impression management (BIDR)a
59.37
10.56
34-86
34-86
Note. VDS = Visual Digit Span; OSPAN = Operation Span; BRIEF = Behavior Rating Inventory of
Executive Function; CGNG = Cued Go No Go; PMS = Parental Modernity Scale; PS = Parenting
Scale; APQ = Alabama Parenting Questionnaire; BFAS = Big Five Aspect Scales; ICAR =
International Cognitive Ability Resource 16-item Sample Test; CHAOS = Chaos, Hubbub, and Order
1

The sample remains the same using 2-12 inclusive, and only two mothers are lost using 4-11 inclusive
(N = 205).
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Scale; SDQ = Strengths and Difficulties Questionnaire; BIDR = Balanced Inventory of Desirable
Responding; a = T-score
Means, standard deviations, and ranges for the forward digit span, backward digit span, and
OSPAN scores were comparable to those obtained in previous research (Redick et al., 2012; Unsworth
et al., 2005; Woods et al., 2011; Yang, 2017). The CGNG inhibition error rate score was positively
skewed in the current sample, with 66% of mothers making no inhibition errors and receiving a perfect
score of 1. It would not be appropriate in this case to perform square-root or log transformations of this
variable due to the high number of mothers with perfect scores; the original score was thus used in
analyses. Skewness and kurtsosis statistics for all other variables were in the acceptable range (|<3| for
skewness and |<10| for kurtosis).
With respect to the measures of parenting, mothers reported low levels of overreactive parenting
(PS) and relatively higher levels of positive parenting (APQ) overall, and these were comparable to nonclinic samples in other studies (Arnold et al., 1993; Clerkin et al., 2007; de la Osa et al., 2014; Lorber et
al., 2014). Similarly, mothers reported relatively higher levels of positive responses compared to
negative responses in the childrearing scenarios, however, there was adequate variability across all
measures of parenting behavior. In addition, on average mothers reported moderate to high levels of
progressive childrearing attitudes, similar to what has been reported previously (e.g., Burchinal et al.,
2002; Schaefer & Edgerton, 1985).
Levels of neuroticism and conscientiousness from the BFAS paralleled those obtained from a
previous community sample (DeYoung et al., 2007) and these scales also had wide ranges. However,
child behavior problems in this study were slightly higher and more variable than available US norms
(M = 7.4 and SD = 5.3 for American 4-7 year-olds; Youth in Mind Ltd., 2004). Mothers also reported
moderate levels of chaos in their homes, similar to what has been reported elsewhere (Atsaba-Poria &
Pike, 2008; Coldwell, Pike, & Dunn, 2006). They responded at the upper limit of the average range (i.e.,

49

just below a T-score of 60) in terms of social desirability based on general population norms (Paulhus,
1998). Finally, scores on the ICAR were roughly comparable to those reported by Condon and Revelle
(2014), although mothers in the current study performed worse on the matrix reasoning and threedimensional rotation items relative to the adults in that sample (aged 15 to 90 years). Nevertheless,
supporting the validity of the task-based measures of EFs, ICAR scores were significantly positively
correlated with the VDS forward, r(205) = .27, p < .001, and backward, r(205) = .26, p < .001, the
OSPAN score, r(205) = .16, p = .021, and the CGNG, r(205) = .18, p = .009.
Next, bivariate associations among study variables were examined to determine whether the
formation of composite scores was supported empirically. Pearson correlations among measures of
maternal EFs, among measures of overreactive parenting, and among measures of positive parenting are
presented in Tables 3.2, 3.3, and 3.4, respectively.
Table 3.2. Correlations among measures of maternal executive functioning
CGNG
VDS
VDS
OSPAN
BRIEF
forward
backward
WM
CGNG
.18**
.17*
.20**
-.10
1
VDS forward
1
.58***
.38***
.001
VDS backward
OSPAN
BRIEF WM

1

.45***
1

BRIEF IC
-.14t
-.02

-.20**

-.13t

-.08

-.05

1

.82***

BRIEF IC
1
t
Note. * = p < .05; ** = p < .01; *** = p < .001; = p < .10; CGNG = Cued Go No Go; VDS = Visual
Digit Span; OSPAN = Operation Span; BRIEF WM = Behavior Rating Inventory of Executive
Functioning Working Memory
The CGNG correlated significantly and in the expected direction with task-based measures of
WM (better IC, better WM). However, due to the modest magnitude of these associations (r =< .20 ), the
CGNG score was kept separate from the other measures of EF in analyses. Associations among the
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VDS-forward, VDS-backward, and OSPAN scores were positive and medium (r > .30) to large (r > .50)
in magnitude. Aggregating these variables was therefore justified empirically and conceptually, and the
final task-based WM score was the standardized average of these three scores. Finally, the self-report
measures of WM and IC were positively and strongly (r > .50) correlated with each other, but not with
the task-based measures of EF. Therefore, a self-reported EF composite was created from the average of
the BRIEF subscale T-scores.
Table 3.3. Correlations among measures of overreactive parenting
PS
Negative child behavior scenarios

Overreactive
Upset

Overreactive

Upset

Yell

1

.36***

.61***

1

.64***

.55***

-.33***

1

.27***

-.10

Yell
Correct
Do Nothing
Note. *** = p < .001; PS = Parenting Scale

Correct
-.02

1

Do Nothing
.05

-.60***
1

Table 3.3 shows the Overreactive subscale of the PS and the Upset and Yell items from the
negative childrearing scenarios were positively correlated with one another, with effects in the medium
(r > .30) to large (r > .50) range. Thus, despite the rationale for including both questionnaire and
scenario-based measures of parenting, the empirical data suggest they capture similar aspects of
parenting behavior. Furthermore, the pattern of intercorrelations involving the Correct and Do Nothing
items was inconsistent, and difficult to interpret perhaps due to the original wording of the items. The
Correct item asked how likely mothers would be to correct or reprimand their child in the situation,
however, these terms may, in fact, capture different parenting behaviors. As such, I decided to form an

51

overreactive parenting composite score from the standardized average of the PS and only the Upset and
Yell items from the scenario-based parenting measure.
Table 3.4. Correlations among measures of positive parenting
APQ
Positive child behavior scenarios

Positive
Happy
Praise
Reward

Positive

Happy

Praise

Reward

1

.39***

.32***

.26***

1

.71***

.13t

1

.20**
1

Do Nothing
-.20**
.46***
-.60***
-.02

Do Nothing
1
t
Note. ** = p < .01; *** = p < .001; = p < .10; APQ = Alabama Parenting Questionnaire
Finally, with respect to positive parenting, Table 3.4 shows the Positive Parenting score from the
APQ and the Happy and Praise items from the positive childrearing scenarios were positively correlated
with one another, with effects in the medium (r > .30) to large (r > .50) range. Furthermore, as with
overreactive parenting, the pattern of intercorrelations involving the Reward and Do Nothing items was
inconsistent; therefore, a positive parenting composite score was formed from the standardized average
of the APQ and only the Happy and Praise items from the scenario-based parenting measure.
Next, bivariate associations between possible covariates (mother age, education level, general
intelligence, neuroticism, and conscientiousness; household income and chaos; child age and behavior
problems, impression management) and the EF, childrearing attitudes, and parenting measures were
examined to determine which control variables to include in the main analyses. Significant associations
(p < .05) between covariates that were related to both a measure of EF or childrearing attitudes and a
measure of parenting are presented in Table 3.5. The task-based measure of IC (the CGNG) was not
significantly related to any covariate and thus does not appear in the table. Independent samples t-tests
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were used to test differences in main study variables depending on mother ethnicity
(European/Caucasian vs. other) and child gender, but no significant relations emerged.
Table 3.5. Significant correlations between main study variables and possible covariates
WM
BRIEF
Childrearing Overreactive
composite
composite
parenting
attitudes
composite
Mother age

Positive
parenting
composite

.16*

--

--

--

Household chaos

--

.37***

-.16*

.36***

-.25***

Neuroticism

--

.51***

--

.49***

-.18*

.16*

--

--

--

.29***

--

.43***

-.14*

.42***

-.35***

Conscientiousness
Child behavior
problems

.17*

Impression
--.31***
--.29***
.19**
management
Note. * = p < .05 ; *** = p < .001; WM = Working memory; BRIEF = Behavior Rating Inventory of
Executive Function
Many of the above associations replicate previous literature showing, for example, links between
household chaos and positive and negative aspects of the parent-child relationship (e.g., Coldwell et al.,
2006); parent personality characteristics and parenting behavior (e.g., Bornstein, Hahn, & Haynes, 2011;
Metsäpelto & Pulkkinen, 2003); and parenting behavior and child behavior problems (e.g., Eisenberg et
al., 2005; McKee et al., 2007). Based on these correlations, household chaos and child behavior
problems were included as control variables in all models. In addition, mother age and conscientiousness
were included in the model predicting positive parenting from the WM composite, and mother
neuroticism and impression management were included in the models predicting overreactive and
positive parenting from the BRIEF composite. Although maternal education level and general
intelligence were related to various measures of EF (supporting the validity of the EF measures), they
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were unrelated to overreactive and positive parenting, and as such were not included as control variables
in any analyses.

3.2 Main analyses
3.2.1 Relations between EFs and parenting
The first aim of this study was to examine the relations between specific maternal EFs and parenting
behavior. Based on literature suggesting that executive functioning abilities facilitate self-regulation, I
expected that maternal EFs would be related to overreactive and positive parenting. However, contrary
to my hypotheses, neither the WM composite, r(205) = -.06, p = .388, nor IC, r(205) = -.003, p = .970,
was significantly related to overreactive parenting at the bivariate level. Furthermore, although the WM
composite was related to positive parenting, r(205) = .14, p = .040, this small association became nonsignificant when mother age and conscientiousness were included as control variables in a partial
correlation, r(203) = .08, p = .268. IC was not significantly related to positive parenting, r(205) = .07, p
= .289. Finally, although the BRIEF composite (mothers’ self-reported difficulties with EF) was related
to both overreactive, r(205) = .29, p < .001, and positive, r(205) = -.23, p = .001, parenting at the
bivariate level, these associations became non-significant when household chaos, neuroticism, child
behavior problems, and impression management were included as control variables in partial
correlations, r(201) = -.07, p = .323, and r(201) = -.05, p = .495, for overreactive and positive parenting,
respectively. In sum, despite evidence of the validity of the EF and parenting measures, the predicted
bivariate relations between maternal EFs and overreactive and positive parenting did not emerge in this
study, particularly when controlling for relevant covariates.

3.2.2 Moderation by childrearing attitudes
The second aim of this study was to examine whether mothers’ childrearing attitudes moderated the
associations between maternal EFs and parenting behavior. Prior to testing this moderation, bivariate
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correlations between childrearing attitudes and other variables of interest were examined and are
presented in Table 3.6.
Table 3.6. Correlations with childrearing attitudes
Childrearing attitudes
CGNG

.09

WM composite

.23**2

BRIEF composite

-.05

Overreactive parenting

-.32***3

Positive parenting

.12t

General intelligence

.35***4

Household chaos

-.16*5

Neuroticism

-.04

Conscientiousness

-.06

Child behavior problems

-.14*6

Impression management
.08
Note. * = p < .05 ; ** = p < .01; *** = p < .001; t = p < .10;
WM = Working memory; BRIEF = Behavior Rating Inventory of
Executive Function
The WM composite was significantly related to childrearing attitudes, such that as WM
increased, so did progressive attitudes about childrearing. There was a similar association between

2

Becomes non-significant in a partial correlation controlling for general intelligence, r(204) = .11, p =
.133.
3
Remains significant in a partial correlation controlling for child behavior problems, r(203) =
-.27, p < .001.
4
Remains significant in a partial correlation controlling for the WM composite, r(204) = .30, p <.001.
5
Becomes non-significant in a partial correlation controlling for overreactive parenting and child
behavior problems, r(203) = -.05, p = .518.
6
Becomes non-significant in a partial correlation controlling for overreactive parenting and household
chaos, r(203) = .01, p = .985.
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childrearing attitudes and general intelligence, not surprisingly given the known associations between
WM capacity and general cognitive ability (e.g., Conway et al., 2003; Engle, Tuholski, Laughlin, &
Conway, 1999). Conversely, childrearing attitudes were not significantly related to IC (CGNG), selfreported EF (BRIEF composite), or maternal personality characteristics. They were, however, related to
familial variables; mothers with more progressive attitudes reported less overreactive parenting as well
as less disorganization in the home, and also reported more positive parenting (trend level). Similar to
previous research, progressive childrearing attitudes were negatively related to child behavior problems
(NICHD Early Child Care Research Network, 1998).
Next, six regression models (three predicting overreactive parenting, and three predicting
positive parenting) were run to examine whether childrearing attitudes moderated the relations between
the three measures of EF and parenting behavior. All variables were standardized (z-transformed) in
order to facilitate interpretation of the regression coefficients and model intercepts.
3.2.2.1 Models predicting overreactive parenting
Rooted in a dual-process framework, I hypothesized that the relations between EFs and
overreactive parenting would be stronger among mothers who endorse more progressive childrearing
attitudes, due to the conflict between mothers’ progressive attitudes and the more automatic
overreactive parenting reaction elicited by negative child behavior. Results from the models predicting
overreactive parenting from the task-based measures of EF (WM composite and IC) are presented in
Tables 3.77 and 3.8.8

7

When potentially influential data points were identified and removed, the overall model remained
largely unchanged, and the effect of WM at Step 2 approached significance, ß(4, 202)= .10, p = .085.
The pattern of results presented in the table remained similar when the covariates were excluded from
the model, as well as when the individual task-based measures of WM (VDS forward, backward, and
OSPAN) were tested in separate models instead of the WM composite score.
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Table 3.7. Predicting the overreactive parenting composite from the WM composite and childrearing
attitudes
ß
t
adj. R2
R2 change
Step 1
Intercept
.00
.00
.21
.22***
Household chaos
.24**
3.22
Child behavior problems
.33***
4.84
Step 2
Intercept
0.00
0.00
.27
.06***
Household chaos
.21**
3.19
Child behavior problems
.30***
4.60
WM composite
.05
.77
-.25***
-4.08
Childrearing attitudes
Step 3
Intercept
-.01
-.11
.26
.001
Household chaos
.21**
3.19
Child behavior problems
.30***
4.60
WM composite
.05
.86
Childrearing attitudes
-.25***
-4.03
WM composite x
.03
.49
Childrearing attitudes
Note. ** = p < .01; *** = p < .001

When potentially influential data points were identified and removed, the overall model remained
unchanged. The pattern of results presented in the table remained similar when the covariates were
excluded from the model, as well as in logistic regression model using IC re-coded as a dummy variable
(i.e., perfect score v. all other scores).
8
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Table 3.8. Predicting the overreactive parenting composite from IC and childrearing attitudes
Step 1
Intercept
Household chaos
Child behavior problems
Step 2
Intercept
Household chaos
Child behavior problems
IC
Childrearing attitudes
Step 3
Intercept
Household chaos
Child behavior problems
IC
Childrearing attitudes
IC x Childrearing attitudes
Note. ** = p < .01; *** = p < .001

ß

t

adj. R2

R2 change

.00
.24**
.33***

.00
3.51
4.84

.21

.22***

.00
.21**
.30***
.05
-.25***

.00
3.20
4.63
.78
-4.06

.27

.06***

-.01
.21**
.30***
.07
-.25***
.05

-.07
3.20
4.61
.76
-4.00
.33

.26

.00

Tables 3.7 and 3.8 show that household chaos, child behavior problems, and childrearing
attitudes were all significantly related to overreactive parenting. However, contrary to my predictions,
the WM composite and IC were not independently related to overreactive parenting, and did not interact
with childrearing attitudes to predict overreactive parenting.
Table 3.99 presents the model predicting overreactive parenting from the self-report measure of
EF (BRIEF composite). As a reminder, the BRIEF is scored opposite to the task-based measures of EF,
such that higher scores represent more problems with (i.e., worse) EF.

9

When potentially influential data points were identified and removed, the overall model remained
largely unchanged, and the effect of household chaos at Step 2 became significant, ß(6, 200) = .15, p =
.009. The pattern of results presented in the table remained similar when covariates were left out of the
model, as well as when the individual BRIEF WM and IC subscales were analyzed in separate models,
rather than the BRIEF composite.
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Table 3.9. Predicting the overreactive parenting composite from the BRIEF and childrearing attitudes
ß
t
adj. R2
R2 change
Step 1
Intercept
.00
.00
.31
.32***
Household chaos
.11
1.63
Child behavior problems
.21**
3.15
Mother neuroticism
.32***
4.89
Impression management
-.14*
-2.24
Step 2
Intercept
.00
.00
.37
.07***
Household chaos
.08
1.27
Child behavior problems
.19**
2.96
Mother neuroticism
.36***
5.83
Impression management
-.14*
-2.35
BRIEF composite
-.06
-.93
-.26***
-4.58
Childrearing attitudes
Step 3
Intercept
-.01
-.09
.38
.01
Household chaos
.08
1.25
Child behavior problems
.19**
2.93
Mother neuroticism
.39***
5.61
Impression management
.38***
5.63
BRIEF composite
-.11
-1.51
-.25***
-4.53
Childrearing attitudes
-.10
-1.78
BRIEF composite x
Childrearing attitudes
Note. * = p < .05; ** = p < .01; *** = p < .001
Child behavior problems, mother neuroticism, impression management, and childrearing
attitudes were all significantly related to overreactive parenting. However, again contrary to my
predictions, the BRIEF composite and the interaction between the BRIEF composite and childrearing
attitudes was not significant. In sum, the current study findings show that neither the task-based nor the
self-report measures of EF add incrementally to predict overreactive parenting above and beyond other
important factors such as household chaos and maternal personality characteristics. Moreover, the
degree to which mothers endorse traditional v. progressive childrearing attitudes did not moderate the
relation of EFs with overreactive parenting.

59

3.2.2.2 Models predicting positive parenting
Next, three regression models were constructed predicting the positive parenting composite. As noted
above, these models were tested using heteroscedastic-consistent standard error and covariance matrix
estimates using the PROCESS v3 macro for SPSS (Hayes, 2017) which precludes step-wise entry of the
predictors, therefore only the overall models are reported here. I did not make specific hypotheses
regarding the possible moderating role of childrearing attitudes in predicting positive parenting. On the
one hand, it is possible that better EFs would be more strongly associated with positive parenting when
mothers endorse progressive childrearing attitudes, due to the consistency between mothers’ progressive
attitudes and the positive parenting response. However, it is also possible that there would be no
moderating effect, because even at low levels of progressive attitudes, there may be no motivation for
mothers to override a (presumably positive) automatic response.
Results from the model predicting positive parenting from the WM composite and childrearing
attitudes are presented in Table 3.10.10
Table 3.10. Predicting the positive parenting composite from the WM composite and
childrearing attitudes
ß
t
R2
Intercept
.02
Household chaos
-.10
Child behavior problems
-.22**
Mother age
.12*
Mother conscientiousness
.15
WM composite
.04
.05
Childrearing attitudes
-.07
WM composite x Childrearing
attitudes
Note. * = p < .05; ** = p < .01; *** = p < .001

.24
-1.38
-2.60
2.08
1.90
.58
.75
-.94

.19***

10

When potentially influential data points were identified and removed, the model remained largely
unchanged but the effect of mother age was lost, ß(7, 199) = .09, p = .107. Similar results also were
obtained when the covariates were left out of the model.
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Child behavior problems and mother age were both significantly related to positive parenting, in
the expected direction. However, neither the WM composite nor childrearing attitudes, or their
interaction, independently predicted positive parenting, paralleling the results for overreactive parenting.
The model predicting positive parenting from IC and childrearing attitudes is presented in Table
3.11.11
Table 3.11. Predicting the positive parenting composite from IC and childrearing
attitudes
ß
t
R2
Intercept
.04
Household chaos
-.13*
Child behavior problems
-.29***
IC
-.14*
.09
Childrearing attitudes
-.38**
IC x Childrearing attitudes
Note. * = p < .05; ** = p < .01; *** = p < .001

.56
-2.12
-3.78
-2.41
1.49
-3.78

.17***

Child behavior problems and household chaos were significantly related to positive parenting.
Furthermore, there was a main effect of IC on positive parenting, but this was qualified by a significant
interaction between IC and childrearing attitudes. To probe this interaction, I examined the simple slopes
11

When potentially influential data points were identified and removed, the model remained largely
unchanged and the interaction between IC and childrearing attitudes became stronger, ß(5, 201) = -.49, p
= 005. When the covariates were left out of the model, the main effect of IC was lost, ß(5, 201) = -.12, p
= 129, and the main effect of childrearing attitudes became significant, ß(5, 201) = .15, p = .041, but
their interaction nevertheless remained, ß(5, 201) = -.38, p = .031, and the simple slope analysis
paralleled the results below. Similar results as those presented in the table also were obtained from a
logistic regression model using IC recoded as a dummy variable (i.e., perfect score v. all other scores).
Furthermore, to explore whether the interaction results presented in Table 11 remained consistent across
the various measures of WM, the model was re-run using the VDS forward, VDS backward, and
OSPAN scores in the place of the WM composite (three new models). When the VDS backward was
used instead of the WM composite, the interaction between the VDS backward and childrearing
attitudes was significant, ß(7, 199) = -.14, p = .049, and this interaction was similar the interaction
between IC and positive parenting presented in Table 12 and the simple slopes presented in Figure 5. At
low levels of progressive attitudes (i.e., when mothers report traditional attitudes), the VDS backward
predicted positive parenting, ß(7, 199) = .23, p = .038. However, the VDS backward was unrelated to
positive parenting at high levels of progressive attitudes, ß(7, 199) = -.05, p = .531.
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of IC at different levels of childrearing attitudes (+/- 1 SD). At low levels of progressive attitudes (i.e.,
more traditional attitudes), IC positively predicted positive parenting, ß(5, 201) = .24, p = .041.
However, there was a negative association between IC and positive parenting at high levels of
progressive attitudes, ß(5, 201) = -.52, p = .004. In addition, the Johnson-Neyman technique was
employed to determine the childrearing attitudes values at which the simple slopes of the relationship
between IC and positive parenting differ significantly (p < .05) from zero (the region of significance).
Simple slopes were significant when childrearing attitudes (z-values) were -.93 and below, as well as .11 and above. Thus, it appears that when mothers hold more traditional attitudes about childrearing,
better IC supports their positive parenting. However, when they hold more progressive attitudes, better
IC is related to less engagement in positive parenting practices. These simple slopes are represented in
Figure 3.1:
Maternal IC X Childrearing Attitudes
Predicted Positive Pareting

4
3
2

Low Progressive
Attitudes (i.e., more
Traditional)

1

High Progressive
Attitudes

0
-1
-2
0.04

1

IC

Figure 3.1. Simple slopes of the relation between maternal IC and positive parenting, at low and high
(+/- 1 SD) levels of progressive childrearing attitudes.
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The model predicting positive parenting from self-reported EF (BRIEF composite) and
childrearing attitudes is presented in Table 3.12.12 As a reminder, the BRIEF is scored opposite to the
task-based measures of EF, such that higher scores represent more problems with (i.e., worse) EF.
Table 3.12. Predicting the positive parenting composite from the BRIEF composite
and childrearing attitudes
ß
t
R2
Intercept
.01
.14
.18***
Household chaos
-.10
-1.39
Child behavior problems
-.27***
-3.43
Mother neuroticism
-.01
-.14
Impression management
.09
1.16
BRIEF composite
.03
.36
Childrearing attitudes
.05
.75
BRIEF composite x Childrearing
.17**
3.19
attitudes
Note. ** = p < .01; *** = p < .001. BRIEF = Behavior Rating Inventory of Executive Function
Child behavior problems was significantly negatively related to positive parenting. Although
neither the BRIEF composite nor childrearing attitudes was independently related to positive parenting,
their interaction was significant, and so the simple slopes between the BRIEF composite and positive
parenting were examined at different levels of childrearing attitudes (+/- 1 SD). The BRIEF composite
was not significantly related to positive parenting at low levels of progressive attitudes, ß(7, 199) = -.14,
p = .166. However, at high levels of progressive attitudes, the BRIEF composite was significantly and
positively related to positive parenting, ß(7, 199) = .21, p = .041 (i.e., more problems with EF, more
positive parenting). As before, the Johnson-Neyman technique was employed to determine the region of
significance for the simple slopes of the relationship between the BRIEF composite and positive

12

When potentially influential data points were identified and removed, the overall model remained
largely unchanged, but the effect of child behavior problems slipped to not significant, ß(7, 199) = -.13,
p = .052, and the interaction between the BRIEF composite and childrearing attitudes became stronger,
ß(7, 199) = .23, p < .001. Similar results as those presented in the table also were obtained when
covariates were left out of the model, and when the individual BRIEF WM and IC subscales were
analyzed in separate models instead of the BRIEF composite.
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parenting. Simple slopes were significant when childrearing attitudes (z-values) fell at -1.58 and below,
as well as .93 and above. Thus, unexpectedly but consistent with the model predicting positive parenting
from task-based IC (and the VDS backward), it appears that when mothers hold more progressive
attitudes about childrearing, better EF is related to less engagement in positive parenting practices.
These simple slopes are represented in Figure 3.2:
Maternal BRIEF Composite X Childrearing Attitudes
Predicted Positive Parenting

0.7
0.6
0.5
0.4

Low Progressive
Attitudes (i.e., more
Traditional)

0.3
0.2

High Progressive
Attitudes

0.1
0
-0.1
-0.2
37.5

91.5

BRIEF Composite

Figure 3.2. Simple slopes of the relation between maternal self-reported EF and positive parenting, at
low and high (+/- 1 SD) levels of progressive childrearing attitudes.

64

4

Discussion

This study sought to achieve two major aims: first, to better understand factors that underlie selfregulation of parenting by testing the links between maternal EFs, in particular WM and IC, and
parenting behavior. Secondly, whether these relations are moderated by parental childrearing attitudes
was a question of interest. Mothers of 3 to 7 year-old children participated and completed three taskbased and one self-report measure of executive functioning, as well as measures to assess overreactive
and positive parenting, childrearing attitudes, and possible covariates. As predicted, maternal task-based
WM was associated with positive parenting, and maternal self-reported EF was associated with both
overreactive and positive parenting; however, these relations became non-significant when relevant
variables were controlled in analyses. Furthermore, maternal childrearing attitudes did not moderate the
associations between EFs and overreactive parenting, but did moderate the associations between EFs
and positive parenting (defined as involvement and use of positive reinforcement), for both the taskbased measure of IC and the self-report measure of EF. In both cases, better maternal executive
functioning predicted less positive parenting at high levels of progressive childrearing attitudes. In
contrast, at low levels of progressive childrearing attitudes (i.e., more traditional attitudes), maternal IC
positively predicted positive parenting. These results are discussed in light of previous research, and
study limitations, directions for future research, and implications of the findings are considered.

4.1 Aim 1: Direct links between maternal EFs and parenting
Based on theory and previous research suggesting that EFs facilitate self-regulation of parenting
behavior (e.g., Crandall et al., 2015; Sanders & Mazzucchelli, 2013), I predicted that maternal WM and
IC would be negatively associated with overreactive parenting and positively associated with positive
parenting. Contrary to my hypotheses, neither WM nor IC were correlated with overreactive parenting,
and in fact these relations were near-zero (rs = -.06 and -.003, respectively). At the bivariate level,
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although self-reported EF difficulties had a positive and moderate-size association with overreactive
parenting, this became non-significant in a partial correlation controlling for relevant covariates.
Furthermore, as predicted, maternal WM and self-reported EF difficulties showed significant but
relatively small correlations with positive parenting, but again these associations were not upheld in
partial correlations with relevant covariates. Maternal IC was not significantly related to positive
parenting even at the bivariate level, again a near-zero relation (r = .07).
Although contrary to some current theoretical models of parenting and to my hypotheses, the
lack of significant associations between the task-based EF measures and overreactive parenting,
particularly once covariates are accounted for, is not entirely inconsistent with previous research.
Specifically with respect to WM, although Sturge-Apple et al. (2014) reported a moderate association
with harsh parenting, they did not control for possible covariates, and other studies, in both high-risk and
community samples, failed to find direct links between WM and overreactive parenting (Deater-Deckard
et al., 2012; Monn et al., 2017). Furthermore, the only previous study to have included a measure of IC
in relation to overreactive parenting also failed to find a significant association (Monn et al., 2017). In
the current study, only self-reported difficulties with EF emerged as significantly related to overreactive
parenting at the bivariate level, but not above and beyond maternal neuroticism, child behavior
problems, and household chaos. This parallels the results by Crouch et al. (2018), who found a bivariate
link between self-reported WM and child abuse risk, but not above and beyond other factors such as
maternal education level. In general, both my findings and previous results suggest that a direct, robust
link between maternal WM and IC and overreactive parenting may not exist.
With respect to positive parenting, in this study the small positive association between task-based
WM and positive parenting was not upheld after controlling for maternal age and conscientiousness.
Similarly, self-reported EF difficulties were no longer significantly correlated with positive parenting
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after controlling for maternal neuroticism, child behavior problems, and household chaos. In
comparison, although previous studies have linked maternal task-based WM with positive and
responsive caregiving (Gonzalez, Jenkins, Steiner, & Fleming, 2012; Mazursky-Horowitz et al., 2018;
Shaffer & Obradović, 2017), these studies did not account for other maternal characteristics such as age
or personality, and further when Monn et al. (2017) controlled for maternal education and intelligence,
the relation between WM and positive parenting was no longer significant. Moreover, the current study
failed to find a bivariate association between maternal IC and positive parenting, but this is perhaps not
surprising given that previous findings regarding maternal IC have been contradictory and inconclusive.
For example, depending on the time point and childrearing context considered, Sturge-Apple et al.
(2017) reported significant positive, null, or negative links between IC and positive parenting, whereas
Monn et al. (2017) fail to find any significant relations. The moderation findings in this study (discussed
in a later section) may clarify some of these past inconsistencies in the relation between IC and
parenting behavior in positive contexts.
In sum, despite a solid theoretical framework for why maternal EFs would be associated with
their parenting behavior (e.g., Deater-Deckard, 2014), empirical results from the current study and the
larger body of literature are tentative and suggest only that maternal EFs potentially may be related to
overreactive and positive parenting. Importantly, significant links commonly do not persist after
controlling for other parent, child, and contextual factors. Despite expanding the assessment of EFs in
this study to include IC in relation to overreactive parenting, and to include self-report measures in
relation to both overreactive and positive parenting, direct links between maternal EFs and parenting did
not emerge, particularly when maternal personality, child behavior problems, and household chaos were
considered as covariates. In the sections that follow, I consider various explanations for the results of the
first study goal, which was to test the direct links between maternal EFs and parenting behavior.
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4.1.1 Validity and reliability of online tasks
One possibility for the lack of relations between the task-based measures of EF and parenting is that the
measurement of WM and IC in this study may have been jeopardized due to mothers completing the
tasks online from their own homes, which introduces the possibility of more distractions or
inconsistencies in responding relative to data collected in controlled laboratory settings. However, I
consider this an unlikely explanation. First, mothers were reminded several times throughout the task
instructions that the study should be completed in a quiet place where they could focus and be free from
distractions for at least two hours. They were also told to expect that the tasks might at times feel long,
boring, challenging, or frustrating, and asked to please continue honestly with their full attention;
literature suggests that encouraging honesty in this manner can protect the quality of data collected via
MTurk (Buhrmester, Talaifar, & Gosling, 2018; Lowry, D’Arcy, Hammer, & Moody, 2016). Second,
through my e-mail communications with many participating mothers, they consistently demonstrated
that they were diligent and invested in completing the study properly (e.g., checking to ensure that all of
their data had been received; commenting that they had put their best effort towards the tasks). Third,
the means, standard deviations, and interquartile ranges for the VDS and OSpan tasks in this study were
similar to those reported elsewhere (e.g., Redick et al., 2012; Woods et al., 2011), and the inhibition
error rate (and the omission error rate, though not used in analyses) for the CGNG task in this study was
lower than previously reported (Fillmore, Rush, & Marczinski, 2003), suggesting that mothers were
paying ample attention to the tasks. Fourth, established findings in the literature were replicated in the
present data: the WM and IC tasks were positively correlated with each other and with general
intelligence, and WM was negatively correlated with mother age. Together, this evidence supports the
valid task-based measurement of EFs in the current study.
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Nevertheless, and as noted in the results section, the possibility that a portion of participating
mothers may have used external methods to facilitate recall of digits during the VDS tasks is
acknowledged. Efforts were undertaken to identify these mothers and exclude them from analyses, and
furthermore, the distribution of scores on the EF tasks for the retained mothers was consistent with
previous research. Although it is impossible to know whether every participating mother completed the
tasks faithfully, this is a concern that exists for data collected in laboratory settings as well, and the
considerable evidence reviewed above suggests that most, if not all, of the mothers in the final sample
participated according to instructions.
Assuming that mothers completed the tasks properly, the question of why – despite adequate
statistical power to detect medium-size bivariate associations – there was but one significant modest link
between the WM composite and positive parenting remains. Hedge, Powell, and Summer (2017)
articulate one potential answer to this question, resting in the limited utility of cognitive tasks in
correlational research. The authors explain that many of these tasks were originally developed to
demonstrate experimental effects or group differences, and as such are designed to minimize individual
differences in the constructs of interest. As a consequence, the correlations that can be observed between
these tasks and other measures (e.g., measures of parenting behavior) are reduced. Therefore, although it
seems the computerized EF measures in this study’s online platform were collected properly, the tasks
themselves may be limited in their sensitivity to detect individual differences in the constructs of
interest, and thus to relate meaningfully to differences in parenting. Future investigations should be
mindful of this potential drawback to measuring executive functioning exclusively using certain taskbased methods.
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4.1.2 Value of self-report assessments of EF
In line with my hypotheses, the EF self-report rating scale was significantly correlated with both
overreactive and positive parenting at the bivariate level, and these effect sizes were larger in magnitude
than the near-zero to small correlations involving the performance measures of EF. These differences in
results between the task-based and self-report measures of EFs have two main implications. Firstly, they
illustrate that the manner in which EFs are measured in research is important to the conclusions drawn.
Performance-based measures of executive functioning have been criticized in the past for their lack of
ecological validity – as Salthouse, Atkinson, and Berish (2003) argue, much of the structure and
organization within task-based measures of EF is provided by the researcher, limiting the role of the
participant’s own executive functioning precisely because he or she does not have to figure out the
demands of the task. As a consequence, and in addition to the limitations outlined in the previous
section, EFs measured via performance on such tasks may not fully capture the intended constructs.
Moreover, a review of 20 studies concluded that rating- and performance-based measures of EF
are only minimally correlated (i.e., only 24% of the correlations reported were significant) and assess
different aspects of cognition and behavior that are independently related to functioning (Toplak, West,
& Stanovich, 2013). These authors suggest that task-based EF measures capture the efficiency of the
processes that a person may engage to regulate their behavior (under optimal, controlled conditions),
whereas rating scale measures capture the actual behaviors that individuals perform in their everyday
lives – a distinction labelled optimal versus typical performance. In line with this reasoning, Barkley and
Murphy (2011) found that self-ratings of EF better predicted 11 indicators of occupational impairment
compared to traditional performance-based measures of EF. Similarly, the results of the current study
suggest that the everyday, “typical” ratings of executive functioning difficulties mothers report for
themselves provide more useful information than do performance-based EF measures in terms of
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understanding parenting behaviors, at least at the bivariate level. The more mothers report that they
struggle with WM and IC in the real world (e.g., having difficulty with multi-tasking, making impulsive
decisions), the more they report engaging in overreactive parenting, and the less they report engaging in
positive parenting practices including involvement and positive reinforcement. Indeed, it makes sense
that “optimal” cognitive functioning would be less predictive than “typical” executive functioning of
parenting behavior, which most often occurs under less-than-optimal conditions (e.g., rushing through
morning routines; preparing dinner after a stressful work day).
Nevertheless, despite their seemingly more meaningful contribution to understanding parenting
behavior, the measurement of executive functioning via self-report is not without its own limitations.
Firstly, the current data show that mothers’ responses on the BRIEF (but not their performance on the
VDS, OSpan, or CGNG tasks), were subject to social desirability influences, as per their relation to the
measure of impression management. Thus, it is possible that self-ratings of EFs capture a skewed
representation of these constructs, suggesting that future research using such ratings should control for
the degree to which they are influenced by social desirability factors, something that previous studies
fail to do. Furthermore, using self-report measures of both EFs and parenting also introduces a problem
of common rater/method variance, and offers another possible explanation for the relatively stronger
associations between the BRIEF and parenting measures, compared to the tasks. In sum, both
performance-based and self-report EF assessments have their own unique strengths and weaknesses.
Future research should continue to employ multiple methods in the measurement of executive
functioning in order to account for these. Moreover, forthcoming studies also may benefit from the
inclusion of collateral informants in EF ratings, to minimize potential effects of social desirability.
Finally, it is important to remember that the bivariate associations between self-reported EF and
parenting behavior were not maintained when household chaos, child behavior problems, maternal
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neuroticism, and impression management were included in analyses as covariates. This echoes the
results from one past study (Crouch et al., 2018) which showed that self-reported problems with WM
were related to risk for child abuse, but not independently from maternal education in a larger model and
illustrates a second implication: that maternal EFs may not contribute to parenting above and beyond
other demographic and contextual variables, a point I return to later in the discussion. In the next
sections, I reflect on two additional explanations for the lack of direct associations between EFs and
parenting behavior; the first involves an alternate pathway from EFs to parenting, and the second
involves the manner in which parenting was measured in this study.
4.1.3 Potential for indirect effects of EF
That three of the six correlations between EFs (either task-based or self-report) and parenting in this
study were small and not significant (and six of six were not significant after controls) suggests that
perhaps EFs contribute negligibly to the regulation of parenting behavior. An alternate possibility is that
EFs exert their impact on parenting indirectly, via other self-regulatory mechanisms. For example,
Crouch et al. (2018), although not finding direct associations between WM or IC and risk for child
abuse, did report indirect links between both of these EFs and risk for child abuse through maternal
emotion regulation difficulties. That is, difficulties both WM and IC were positively related to emotion
regulation difficulties, which in turn were related to child abuse potential. Consistent with this, both
within and outside the parenting literature, WM has been linked with numerous aspects of emotion
regulation, including cognitive reappraisal and expressive suppression strategies (e.g., Hendricks &
Buchanan, 2016; Rutherford, Booth, Crowley, & Mayes, 2016), and other research has found that these
emotional control/regulation capacities are related to overreactive discipline (Lorber, 2012; Skowron,
Kozlowski, & Pincus, 2010). In addition, there is some suggestion that emotion regulation may mediate
the link between EFs and parenting in the current data: controlling for maternal neuroticism (i.e., a
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mother’s tendency to experience negative affect in reaction to events) eliminated the significant link
between self-reported EF and overreactive parenting. In comparison, a post-hoc analysis revealed that
the link between maternal neuroticism and overreactive parenting persisted even after controlling for EF.
In addition to this potential mediation, it also is possible that EFs and emotion regulation interact; said
differently, WM and IC may moderate the link between emotion regulation and parenting. For example,
feelings of anger and frustration may be triggered in a mother when, at the end of a long work day, her
child does not comply with a request to come to the dinner table. However, if she has relatively strong
WM, she may have an easier time considering multiple possible reasons for why her child has not
complied (e.g., he didn’t hear the request), reappraising the situation as such, and thus reducing her
experience of negative emotions as well as the likelihood of yelling at her child. On the other hand, a
mother with worse WM may not have the capacity to engage in reappraisal in order to regulate her
frustrations, producing a parenting response that is overreactive. Forthcoming studies should attempt to
further disentangle the links between executive functioning, emotion regulation, and parenting behavior
by measuring all three of these aspects of regulation and testing alternate models of the manner in which
they may relate (e.g., is the relation between EFs and behavior mediated by emotion regulation? Do EFs
moderate the relation between emotion regulation and parenting behavior?).
Nevertheless, it is important to note that the studies above linking the various EFs to emotion
regulation have differed somewhat in their findings – for example, some find significant associations for
WM but not IC (Hendricks & Buchanan, 2016), others find significant associations for both WM and IC
(Crouch et al., 2018), and others still find significant links for visual-spatial WM but not verbal WM
(Rutherford et al., 2016). Thus, these differences in results offer an important caveat within the existing
literature, suggesting that methodological or sample differences may lead to the varying conclusions
pertaining to the links between specific EFs and emotion regulation, and behavior regulation by
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extension. A critical synthesis of the existing studies linking EFs with emotion regulation, with special
consideration of potential differential effects, across types of EFs and assessment methods and samples,
may be warranted to guide future research in this area.
4.1.4 Measurement of parenting behavior
Beyond the issues discussed concerning EFs and their measurement, it also may be the case that the
parenting behavior measures in the current study did not capture the essence of “self-regulation”, which
implies a two-step process (i.e., a starting point, followed by an adjustment), and where maternal EFs
may play a more substantial role. Rather than assessing overreactive parenting as the frequency with
which a mother uses physical force, or foul language, when disciplining her child (as I do in this study),
perhaps a more appropriate proxy of parenting self-regulation would be one that captures both the start
and endpoints of the regulation process in the moment. To illustrate, past studies examining the
associations between parents’ emotions, cognitions, and harsh parenting behaviors (e.g., Lorber &
O’Leary, 2005; Smith & O’Leary, 1995) have employed a clever paradigm whereby mothers watch
videotaped segments of their interactions with their children, while they simultaneously and
continuously rate the valence of the emotions they experienced during the interaction using a dial
apparatus that allows ratings to range from Very Positive to Neutral to Very Negative. Researchers
interested in parenting self-regulation might employ a similar paradigm, and identify a reactivity
threshold (i.e., close to the Very Negative anchor) at which point in the interaction self-regulation would
be needed. Each time a mother reaches that threshold could be considered the start point of the
regulation process, and the point at which she returns to a Neutral state as the end point; in this way, the
amount of time it takes for the mother to down-regulate from a heightened emotional state to a calm
state is one potential indicator of regulation. Alternately, independent raters could code maternal harsh
parenting behaviors during the interaction, and these ratings could be compared against the level of
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negative emotions the mother reports having been triggered during the interaction. A mother who
indicates that she is angry/frustrated but who is observed responding effectively (e.g., refraining from
raising her voice in response to child non-compliance, but rather calmly restating her instruction), would
be considered to be appropriately down-regulating her behavior. On the other hand, a mother who
indicates she is upset and who also is observed criticizing her child would be considered as poorly
regulating. Maternal EFs may be more strongly related to parenting self-regulation measured in these
types of naturalistic and dynamic ways, compared to self-reported frequency of past parenting
behaviors.
In addition to the possibility that the measure of overreactive parenting in this study did not
accurately represent self-regulation, it is possible that the measure of positive parenting was limited in a
similar way. As noted in the introduction, most previous research in this area (with the exception of
Monn et al., 2017) has characterized positive parenting as sensitive/responsive caregiving in observed
parent-child interactions. In these studies, maternal sensitivity involves a mother being attuned to the
needs of her child and then appropriately responsive to him/her; such a conceptualization of positive
parenting may indeed better capture the “regulation” of parenting because the appropriateness of the
parenting response depends largely on the child’s behavior. For example, the same behavior in a mother
(letting her child complete a puzzle alone) may be coded as sensitive (if the child is completing the task
successfully) or not (if the child is clearly struggling with the task or becoming upset). Coded by
observers in this way, sensitivity represents an index of the degree to which mothers adjust (i.e.,
regulate) their behavior in response to cues from the child. On the other hand, self-reports of the
frequency with which mothers engage in their child’s lives or use positive reinforcement strategies may
not be as sensitive in detecting the matching of parent behavior to child behavior, indicative of selfregulation, and this may explain the lack of strong independent direct associations between WM and IC

75

and positive parenting in this study. Moreover, research has shown that conceptualizations of positive
parenting derived from attachment theory (i.e., sensitivity and responsiveness) and those derived from
social learning theory (i.e., attentiveness and positive reinforcement) are modestly related but
nevertheless distinct, and differentially predict various child outcomes, including attachment security
and social functioning (Matias, O’Connor, Futh, & Scott, 2014; O’Connor, Matias, Futh, Tantam, &
Scott, 2013). As such, it also may be that these distinct aspects of positive parenting are differentially
related to maternal EFs. Future studies are needed to address this premise by comparing the relative
contributions of EFs to both sensitive/responsive caregiving and the use of positive
reinforcement/involvement.
4.1.5 Summary and conclusion of Aim 1
The first goal of this study was to address the question of whether maternal WM and IC are related to
overreactive and positive parenting behavior. The current findings suggest that although these links may
exist, they are at best of moderate size and are not robust after controlling for relevant covariates.
Improving the measurement of EFs as well as parenting regulation, to better capture the modulation of
emotions and behaviors in mothers, offers a promising avenue for future research.

4.2 Aim 2: Moderation by childrearing attitudes
4.2.1 Overreactive parenting
Due to inconsistent results from previous research and rooted in a dual-process framework, I
hypothesized that childrearing attitudes would moderate the association between maternal EF (WM, IC,
and self-reported EF) and overreactive parenting, such that the association would be stronger for
mothers with higher levels of progressive attitudes, compared to lower levels of progressive attitudes
(i.e., more traditional). This hypothesis was not supported by the current data. Across all models, neither
the task-based measures of WM and IC, nor the self-report measure of EF, interacted with childrearing
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attitudes to predict overreactive parenting. This was the case in spite of adequate statistical power to
detect interactions in the analyses, and furthermore, effect sizes for the interactions were small,
irrespective of significance (ßs = .03 – .10).
Dual-process models posit that human behavior results from the interplay between automatic
(relatively quicker, occurring largely outside of awareness) and controlled (relatively slower and
purposeful) cognitive systems (e.g., Hofmann et al., 2009). In retrospect, a more precise test of a dualprocess framework perhaps should have included a measure tapping the implicit internal schemas and
beliefs believed to guide automatic behavior, rather than exclusively assessing explicit childrearing
attitudes via a questionnaire. As an example, research outside the parenting context has shown that
automatic or implicit attitudes, measured via Implicit Association Tests, have a stronger influence on
behavior (e.g., consumption of tempting food and alcohol; responses to provocation) for individuals with
lower WM capacity compared to individuals with higher WM capacity (Hofmann et al., 2008).
Accordingly, it is possible that implicit traditional childrearing attitudes (rather than explicitly endorsed
attitudes) more strongly influence overreactive parenting for mothers who have weaker compared to
stronger EF. Nevertheless, this is a question that remains to be addressed in future research. The current
findings, however, suggest is that it is unlikely that the previous inconsistencies regarding the links
between maternal EFs and overreactive parenting behaviors are explained by the moderating role of
explicit childrearing attitudes.
4.2.2 Positive parenting
I did not have specific hypotheses about the possible moderating role of childrearing attitudes on the
relations between maternal EFs and positive parenting. Although the interaction between the WM
composite and childrearing attitudes was not a significant predictor of positive parenting, both IC and
self-reported EF (as well as the VDS backwards, in a secondary analysis) interacted with childrearing
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attitudes to predict positive parenting. The patterns of these interactions were similar in that, at lower
levels of progressive attitudes (i.e., when parents hold traditional views valuing children’s obedience to
authority), better executive functioning was related to more engagement in positive parenting practices.
However, somewhat unexpectedly, at higher levels of progressive attitudes valuing child autonomy,
better executive functioning was related to less engagement in positive parenting practices, at least as
measured in this study. Similarly, even at mean levels of progressive attitudes, IC negatively predicted
positive parenting. While these relations may seem surprising, they are consistent with the negative
relation between IC and sensitive caregiving that Sturge-Apple et al. (2017) report at one time point in
their study. I now move on to discuss one potential interpretation of the current findings.
In this sample, multiple indicators of executive functioning, assessed via multiple methods, were
related to less parenting involvement and less use of positive reinforcement strategies, when attitudes
about childrearing are progressive. One potential interpretation that sheds light on this unexpected
finding is that, when mothers hold more progressive childrearing attitudes, refraining from engaging in
the types of positive parenting practices measured in this study is actually congruent with their attitudes
supporting child autonomy. Consider a mother who endorses attitudes such as Children learn best by
doing things themselves rather than listening to others – she also may adopt a relatively more “handsoff” approach to parenting by being less involved in, for example, her child’s homework or choice of
friends, and by a similar token she may be less likely to use praise or rewards to shape positive child
behavior. To explore this hypothesis, a post-hoc series of regression analyses were run using the Do
Nothing response item from the positive child behavior scenarios as the outcome. These regressions
were run in the same manner as the main moderation analyses; all assumptions were verified and
covariates included where necessary. When predicting the likelihood of a mother doing nothing in
response to positive child behaviors, childrearing attitudes again interacted significantly with both the
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task-based measure of IC and the self-report measure of EF. Simple slope analyses revealed a pattern
opposite to what was obtained using positive parenting as the outcome. That is, at higher levels of
progressive childrearing attitudes, better IC, as well as fewer difficulties with executive functioning,
positively predicted the overall Do Nothing response across the six positive childrearing scenarios.
However, at lower levels of progressive attitudes (or alternately, higher levels of traditional attitudes)
better IC, and fewer difficulties with executive functioning negatively predicted the Do Nothing
response.
Taken together, this series of findings lends support for the idea that, when mothers hold
progressive attitudes, better executive functioning capacities allow them to refrain or hold back from
becoming too involved or influential in their child’s behavior (opting instead to be more passive) in
order to allow their child to be more autonomous as they navigate the world. Conversely, parents who
hold more traditional attitudes and highly value obedience to authority may be more inclined to become
involved and to use positive reinforcement to encourage good behavior or compliance in their children,
consistent with their traditional attitudes valuing child obedience. Obviously, forthcoming studies are
needed to replicate this interaction, and such studies would also benefit from a measure of warmth and
sensitivity in addition to positive reinforcement. Noted above and important to consider here again is
that the current study did not measure maternal warmth or sensitivity as an outcome – perhaps a
different pattern of results would have emerged had it done so. That is, although the current findings
suggest that progressive mothers with strong EFs adopt a more hands-off approach in positive contexts,
it is possible that these mothers are in fact smiling and engaging in eye contact with their children,
behaviors consistent with maternal warmth.
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4.2.2 Summary and conclusion of Aim 2
The second goal of this study was to clarify previous inconsistencies in the literature by testing the
moderating role of childrearing attitudes in the links between maternal EFs and parenting behavior. No
evidence for this moderation was found where overreactive parenting is concerned; suggesting that other
moderators, such as SES (e.g., Sturge-Apple et al., 2017), may be at play. However, maternal IC and
self-reported EF did interact with childrearing attitudes to predict involvement and use of positive
reinforcement strategies, in a somewhat unexpected fashion. Future research is needed to replicate these
results and continue to examine how general approaches to parenting may influence how EFs operate in
mothers.

4.3 Other maternal and contextual variables
An important finding from the current study is that, with only one exception, maternal executive
functioning was not significantly predictive of mothers’ parenting behavior above and beyond other
maternal characteristics (i.e., childrearing attitudes; neuroticism) and contextual factors (i.e., household
chaos; child behavior problems). This adds empirical support to Crandall et al. (2015)’s
recommendation that research must consider the individual and environmental context in which
maternal EFs operate; indeed, these contextual variables may carry more weight than executive
functioning in determining a mother’s likelihood of engaging in overreactive or positive parenting
behaviors.
Across all the regression models predicting overreactive parenting, childrearing attitudes were
independently negatively related to overreactive parenting; that is, mothers who hold traditional attitudes
valuing child obedience are more likely to engage in parenting that involves displays of anger, criticism,
or yelling in the face of child misbehavior. Furthermore, child behavior problems also were consistently
positively associated with overreactive parenting, and consistently negatively associated with positive
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parenting. This is in line with previous research (e.g., Bradley & Corwin, 2013; Fisher & Fagot, 1993;
Hastings & Grusec, 1998; Burke, Pardini, & Loeber, 2008) and is perhaps not surprising given that, in
this study, childrearing attitudes and child behavior problems were the predictors most proximal to
parenting behavior.
Furthermore, in two of the regression models, the level of household chaos uniquely contributed
to the variance in overreactive parenting, also consistent with previous investigations (e.g., Dumas et al.,
2005; Valiente, Lemery-Chalfant, & Reiser, 2007). In homes that are noisy, highly disorganized, and
where the general atmosphere is frantic, it may not be possible for a mother to pause, reflect on, and
regulate her behavior; she may instead default to a reaction that is overly harsh and punitive, perhaps to
ensure that her message is received through all the chaos. Conversely, it also was the case in one
regression model that household chaos was negatively associated with positive parenting; a disorganized
home environment may limit mothers’ capacity to pay sufficient attention to child behavior, and to
notice and respond to it with praise. Nonetheless, it is difficult to draw causal or directional conclusions
given the cross-sectional nature of the data; it is equally possible that mothers who overreact in their
parenting or who are less involved in their children’s lives also are less likely to create structure,
routines, and a calm living environment.
Finally, in the last of the regression models predicting overreactive parenting, maternal self-reported
neuroticism, but not self-reported difficulties with executive functioning, independently predicted
overreactive parenting. Neuroticism represents a spectrum of individual differences in the tendency to
experience negative or distressing affect, and can encompass traits such as fearfulness, irritability, and
low self-esteem (Costa & McCrae, 1987). It comes as little surprise, then, that a mother with a
dispositional tendency to react negatively to life events would also react negatively to challenging child
behavior. However, despite personality being a key factor in shaping people’s lives and behaviors (e.g.,
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Caspi & Shiner, 2006), and some evidence that neuroticism specifically is linked with both executive
functioning (Bridgett, Oddi, Laake, Murdock, & Bachmann, 2013; Murdock, Oddi, & Bridgett, 2013)
and negative parenting (Prinzie et al., 2005), no studies of the relations between maternal WM and IC
and parenting have considered neuroticism as a covariate. Nevertheless, this study provides evidence
that maternal personality characteristics, child characteristics, and household characteristics should not
be ignored in forthcoming research. As noted in the introduction, compared to maternal
psychopathology or SES, for instance, investigations into the links between maternal EFs and parenting
behavior are relatively new. While research in this area should certainly continue, in order to advance
the literature, maternal EFs should be considered alongside and compared against what is already known
about the myriad of factors that contribute to parenting.

4.4 Strengths and contributions of the present study
The current research offers several important contributions to the extant literature, by (a) examining both
WM and IC in relation to overreactive parenting, when most studies have focused exclusively on WM;
(b) including task-based and self-report assessments of EF; (c) testing the moderating role of
childrearing attitudes; (d), examining involvement and positive reinforcement as aspects of positive
parenting, when most studies have focused exclusively on maternal sensitivity; and (e) measuring and
including where appropriate a number of possible covariates, including contextual factors such as
household chaos and child behavior problems, as well as maternal characteristics such as general
intelligence, neuroticism, and conscientiousness. Furthermore, mothers’ levels of impression
management were also measured and controlled in relevant analyses.
With respect to each of these contributions, the current findings reveal that the addition of IC as
measured by the CGNG did not offer incremental information to the prediction of overreactive
parenting, despite its intuitive value. Furthermore, although the self-ratings of executive functioning
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difficulties were more strongly related to parenting than the task-based measures of WM and IC at the
bivariate level, none of the EF measures were significantly correlated with parenting above and beyond
relevant covariates. The present study attempted to elucidate previous inconsistent findings regarding
the links between maternal EFs and parenting by considering attitudes about childrearing as a possible
moderator. Where overreactive parenting is concerned, unfortunately the current results do not help to
resolve past contradictory results. However, childrearing attitudes did emerge as a significant moderator
of the relationship between EFs (IC and self-ratings from the BRIEF) and positive parenting,
conceptualized as involvement and the use of positive reinforcement strategies. When mothers hold
traditional attitudes valuing obedience to authority, having better executive functioning may allow them
to utilize positive parenting practices, perhaps to encourage good behavior and compliance in their
children. However, when mothers hold progressive attitudes valuing child autonomy, stronger executive
functioning actually predicts less involvement and use of positive reinforcement. Stronger EFs in these
mothers may aid them to refrain from engaging and instead allows them to more passively encourage
autonomy and self-agency in their children’s behaviors. Finally, from this study, we learn that having
information about other parent, child, and contextual factors aside from EFs may be particularly useful
to our understanding of both overreactive and positive parenting behaviors.

4.5 Limitations and future directions
Despite this study’s strengths and contributions outlined above, several limitations must be
acknowledged. The current research focused on two specific EFs in mothers: WM and IC. Furthermore,
within these overall constructs, only specific aspects of WM (WM for digits information presented
visually, both alone and in the context of a distractor) and IC (inhibition of a motor response) were
assessed. However, WM is complex and multifaceted, comprised of domain-specific (e.g., visual,
spatial, auditory WM) and process-specific (e.g., monitoring, updating, retrieval) elements that can be
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measured in a number of ways (Baddeley, 2012; Shura, Hurley, & Taber, 2016). There also is evidence
that these different aspects of WM are differentially related to self-regulation in mothers (e.g.,
Rutherford et al., 2016). Similarly, IC may involve both motor inhibition as well as attentional inhibition
(Carr, Nigg, & Henderson, 2006), although most studies in the parenting literature have focused on the
former. The impact of specific EFs on parenting regulation is likely nuanced, therefore future research
should pay careful attention to the manner in which EFs are assessed and exert caution about
generalizing across different aspects of WM or IC functioning.
Furthermore, beyond WM and IC, other EFs also may be implicated in regulating parenting. For
example, maternal cognitive flexibility or set shifting has been negatively related to negative intent
attributions for child behavior (Azar, McGuier, Miller, Hernandez-Mekonnen, & Johnson, 2017) and
positively related to sensitive caregiving (Chico et al., 2014; Gonzalez et al., 2012). Forthcoming studies
may try to assess the relative contributions of each of these EFs to parenting. Another fruitful avenue for
future research would be to measure EFs using tasks that are more applicable to everyday life, so as to
increase the ecological validity of EF measurement as well as clarify the practical implications of the
research. For example, Mazursky-Horowitz et al. (2017) used the Hotel Test, where mothers had to
complete five tasks needed to run a hotel (e.g., proofreading the hotel brochure, alphabetizing
conference name labels, etc.) within a specified period of time. This required mothers to plan the most
effective approach and flexibly switch between tasks to meet the overall demands of the assignment.
The authors found that this general measure of maternal executive functioning was related to positive
parenting behavior in a collaborative parent-child interaction task. Future research might employ the
Hotel Test paradigm or others like it, and perhaps even develop a parallel paradigm requiring mothers to
perform multiple tasks relevant to parenting (e.g., plan meals for the week, check homework) to more
naturalistically address questions about the relations between maternal EFs and parenting self-
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regulation. Also, measuring EFs in a heightened emotional context compared to a neutral context may
clarify our understanding of how these cognitive processes operate and interact with emotions in
predicting parenting (Monn et al., 2017).
Another limitation of this study is the sample comprised exclusively of mothers, a decision made
in order to ensure comparability with previous studies. Nevertheless, research has documented gender
differences in self-regulation (e.g., D'Ambrosio, Donorfio, Coughlin, Mohyde, & Meyer, 2008; Gross &
John, 2003), and there are mother-father differences in parenting roles and behavior (e.g., Cummings,
Merrilees, George, & Lamb, 2010; Simons & Conger, 2007). Therefore, samples in future research
should be expanded to include both mothers and fathers. In addition, this study focused on mothers of 37 year-old children, but there is evidence that links between maternal EFs and parenting behavior may
differ depending on both child and parent age (e.g., Gonzalez et al., 2012; Sturge-Apple et al., 2017).
Other investigations might seek to clarify the developmental differences in relations between EFs and
parenting. Furthermore, mothers in this sample were functioning fairly well, with relatively lower levels
of overreactive parenting and higher levels of positive parenting ; studies using clinical or at-risk
populations are needed to extend this work and inform parenting interventions. Finally, more research is
needed to replicate and substantiate the current findings, particularly with respect to the unexpected
negative links between EFs and parent involvement and use of positive reinforcement strategies.

4.6 Conclusion
In his seminal model of the determinants of parenting (Belsky, 1984; Belsky & Jaffee, 2015), Jay Belsky
theorizes that parenting behavior is shaped by three major forces: parent characteristics (e.g.,
personality, general beliefs, psychopathology, executive functioning), child characteristics (e.g.,
temperament, behavior problems), as well as context (e.g., household chaos, SES). The results from this
study highlight again that each of these forces brings distinct information to understanding of the
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constellation of variables related to parenting. Beyond this, the current findings also suggest that within
each of these forces, certain variables provide relatively more information than others. For example,
practically speaking, knowing a mother’s level of neuroticism or general approach to parenting appears
to be a more important correlate of her likelihood of engaging in overreactive behaviors than knowing
about the degree to which she has difficulty remembering multi-step instructions. Thus, while efforts
should be made to improve the measurement of EFs and research should continue to consider the
potential roles of EFs in regulating parenting, this research should not disregard the meaningful role of
the other forces in Belsky’s conceptual model.
There is no question that parenting behavior, like any other behavior, is something that parents
must regulate and adjust in response to changing personal, social, and environmental circumstances. The
current research would suggest that targeting EFs as a means to improve self-regulation may be missing
the mark. Indeed, even outside the parenting literature, research on training programs to enhance WM in
particular has shown that task-specific improvements may be achievable in the short-term, but generally
do not persist into the long-term or transfer onto other untrained tasks (e.g., Melby-Lervåg & Hulme,
2013; Shipstead, Redick, & Engle, 2012). On the other hand, parenting interventions built on a
framework of promoting self-regulation more directly by supporting parents in developing goals
consistent with their values, recognizing that changes in their behavior may be necessary to attain these
goals, learning new and more appropriate parenting strategies, and monitoring key outcomes have long
histories of success (e.g., Lundahl, Risser, & Lovejoy, 2006; Sanders, 2008; Sanders, Baker, & Turner,
2012). The current results suggest that, in the context of these interventions, clinicians would do well to
pay particular attention to parents’ attitudes about childrearing and parenting ideologies, as these might
impact the types of positive parenting strategies they choose to implement. Moreover, in keeping with
the association between maternal neuroticism and overreactive parenting, development and research into
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and programs that target parents’ general emotional reactivity also is warranted. For example, a
parenting skills program rooted in dialectical behavior therapy, focusing specifically on mothers’
emotion regulation and distress tolerance, is showing promise (Gamache Martin, Roos, Zalewski, &
Cummins, 2017; Zalewski, Lewis, & Gamache Martin, 2018). Placing a clinical emphasis on parental
characteristics such as childrearing attitudes and emotional reactivity may be especially worthwhile, as
these characteristics can influence parenting both directly, and indirectly via their impact on child and
contextual characteristics (Belsky, 1984).
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Appendices
Appendix A: Parental Modernity Scale
Here are some statements other parents have made about rearing and educating children. For each one,
please circle the number that best indicates how you feel in general, not just about your own child.
Strongly Mildly
disagree disagree

Not sure

Mildly
agree

Strongly
agree

1. Since parents lack the special training in
education, they should not question the teacher’s
teaching methods.
2. Children should be treated the same regardless
of differences among them.
3. Children should always obey the teacher.
4. Preparing for the future is more important for a
child than enjoying today.
5. Children will not do the right thing unless they
must.
6. Children should be allowed to disagree with
their parents if they feel their own ideas are better.
7. Children should be kept busy with work and
study at home and at school.
8. The major goal of education is to put basic
information into the minds of the children.
9. In order to be fair, a teacher must treat all
children alike.
10. The most important thing to teach children is
absolute obedience to whoever is in authority.
11. Children learn best by doing things themselves
rather than listening to others.
12. Children must be carefully trained early in life
or their natural impulses will make them
unmanageable.
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13. Children have a right to their own point of
view and should be allowed to express it.
14. Children’s learning results mainly from being
presented basic information again and again.
15. Children like to teach other children.
16. The most important thing to teach children is
absolute obedience to parents.
17. The school has the main responsibility for a
child’s education.
18. Children generally do not do what they should
unless someone sees it.
19. Parents should teach their children that they
should be doing something useful at all times.
20. It’s all right for a child to disagree with his/her
parents.
21. Children should always obey their parents.
22. Teachers need not be concerned with what
goes on in a child’s home.
23. Parents should go along with the game when
their child is pretending something.
24. Parents should teach their children to have
unquestioning loyalty to them.
25. Teachers should discipline all the children the
same.
26. Children should not question the authority of
their parents.
27. What parents teach their child at home is very
important to his/her school success.
28. Children will be bad unless they are taught
what is right.
29. A child’s ideas should be seriously considered
in making family decisions.
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30. A teacher has no right to seek information
about a child’s home background.
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Appendix B: Parenting Scale
At one time or another, all children misbehave or do things that could be harmful, that are
“wrong”, or that parents don’t like. Examples include: hitting someone, whining, throwing food,
forgetting homework, not picking up toys, lying, having a tantrum, refusing to go to bed, wanting
a cookie before dinner, running into the street, arguing back, coming home late.
Parents have many different ways or styles of dealing with these types of problems. Below are
items that describe some styles of parenting. For each item, circle the number that best describes
your style of parenting during the past 2 months with your child.
Sample item
At meal time…
I let my child decide
how much to eat

1

2

3

4

5

6

7

I decide how much my
child eats

1. When my child misbehaves…
I do something about it
1
2
right away

3

4

5

6

7

I do something about it
later

2. Before I do something about a problem…
I give my child several
1
2
3
reminders or warnings

4

5

6

7

I use only one reminder
or warning

3. When I’m upset or under stress…
I am picky and on my
1
2
child’s back

4

5

6

7

I am no more picky than
usual

4. When I tell my child not to do something…
I say very little
1
2
3

4

5

6

7

I say a lot

5. When my child pesters me…
I can ignore the pestering 1

3

2

3

4

5

6

7

I can’t ignore the
pestering

6. When my child misbehaves…
I usually get into a long
1
2
argument with my child

3

4

5

6

7

I don’t get into an
argument
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7. I threaten to do things that…
I am sure I can carry out 1

2

3

4

5

6

7

I know I won’t actually
do

8. I am the kind of parent that…
Sets limits on what my
1
2
child is allowed to do

3

4

5

6

7

Lets my child do
whatever he or she
wants

9. When my child misbehaves…
I give my child a long
1
2
lecture

3

4

5

6

7

I keep my talks short
and to the point

3

4

5

6

7

I speak to my child
calmly

11. If saying no doesn’t work right away…
I take some other kind of 1
2
3
action

4

5

6

7

I keep talking and try to
get through to my child

12. When I want my child to stop doing something…
I firmly tell my child to
1
2
3
4
stop

5

6

7

I coax or beg my child
to stop

13. When my child is out of my sight...
I often don’t know what 1
2
3
my child is doing

4

5

6

7

I always have a good
idea of what my child is
doing

14. After there’s been a problem with my child...
I often hold a grudge
1
2
3
4

5

6

7

Things get back to
normal quickly

4

5

6

7

I let my child get away
with a lot more

16. When my child does something I don’t like...
I do something about it
1
2
3
4
every time it happens

5

6

7

I often let it go

17. When there’s a problem with my child...
Things build up and I do 1
2
3
things I don’t mean to do

5

6

7

Things don’t get out of
hand

10. When my child misbehaves…
I raise my voice or yell
1
2

15. When we’re not at home...
I handle my child the
1
way I do at home

2

3

4
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18. When my child misbehaves, I spank, slap, grab, or hit my child...
Never or rarely
1
2
3
4
5
6
7
19. When my child doesn’t do what I ask...
I often let it go or end up 1
2
3
doing it myself
20. When I give a fair threat or warning…
I often don’t carry it out 1
2
3

Most of the time

4

5

6

7

I take some other action

4

5

6

7

I always do what I said

21. if saying “No” doesn’t work...
I take some other kind of 1
2
action

3

4

5

6

7

I offer my child
something nice so he/she
will behave

22. When my child misbehaves...
I handle it without
1
2
getting upset

3

4

5

6

7

I get so frustrated or
angry that my child can
see I’m upset

23. When my child misbehaves...
I make my child tell me
1
2
why he/she did it

3

4

5

6

7

I say “no” or take some
other action

24. If my child misbehaves and then acts sorry...
I handle the problem like 1
2
3
4
I usually would

5

6

7

I let it go that time

25. When my child misbehaves...
I rarely use bad language 1
2
or curse

4

5

6

7

I almost always use bad
language

26. When I say my child can’t do something...
I let my child do it
1
2
3
anyway

4

5

6

7

I stick to what I said

27. When I have to handle a problem...
I tell my child I am sorry 1
2
about it

4

5

6

7

I don’t say I’m sorry

3

3

28. When my child does something I don’t like, I insult my child, say mean things, or call my
child names...
Never or rarely
1
2
3
4
5
6
7
Most of the time
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29. If my child talks back or complains when I handle a problem...
I ignore the complaining 1
2
3
4
5
6
7
and stick to what I said
30. If my child gets upset when I say “No”...
I back down and give in 1
2
3
to my child

4

5

6

7

I give my child a talk
about not complaining

I stick to what I said
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Appendix C: Alabama Parenting Questionnaire
The following are a number of statements about your family. Please read each one carefully and
decide how often it has occurred in your home in the past 4 weeks. Select the number that
represents your choice. It is very important that you refer only to the past 4 weeks.
Never

Almost
never

Someti
mes

Often

Always N/A

1. You have a friendly talk with your child
2. You let your child know when s/he is
doing a good job
3. You threaten to punish your child and then
do not actually punish him/her
4. You volunteer to help with special
activities your child is involved in (such as
sports, boy scouts, church youth groups)
5. You reward or give something to your
child for obeying you or behaving well
6. Your child fails to leave a note or let you
know where he is going
7. You play games or do other fun things with
your child
8. Your child talks you out of being punished
after he has done something wrong
9. You ask your child about his/her day at
school
10. Your child stays out in the evening past
the time he/she is supposed to be home
11. You help your child with his/her
homework
12. You feel that getting your child to obey is
more trouble than it’s worth
13. You compliment your child when s/he
does something well
14. You ask your child what his/her plans are
for the coming day
15. You drive your child to a special activity
113

16. You praise your child for behaving well
17. Your child is out with friends you do not
know
18. You hug or kiss your child when s/he has
done something well
19. Your child goes out without a set time to
be home
20. You talk to your child about his/her
friends
21. Your child is out after dark without an
adult with him/her
22. You let your child out of a punishment
early (like lift restrictions earlier than you
originally said)
23. Your child helps plan family activities
24. You get so busy you forget where your
child is and what s/he is doing
25. Your child is not punished when s/he has
done something wrong
26. You attend PTA meetings, parent/teacher
conferences, or other meetings at your
child's school
27. You tell your child that you like it when
s/he helps out around the house
28. You don't check that your child comes
home at the time s/he was supposed to
29. You don't tell your child where you are
going
30. Your child comes home from school more
than an hour past the time s/he was
supposed to
31. The punishment you give your child
depends on your mood
32. Your child is at home without adult
supervision
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Appendix D: Challenging Child Behavior Scenarios
1. You just bought a kid-friendly alarm clock that your child wanted. You put the clock on the
table and tell your child to take it to his/her room. After your child has gone to bed, you see that
the clock is still on the table and that it is laying in a puddle of spilled juice.
2. You have to get to work for an important meeting. You prepare the usual breakfast for your
child and tell him/her to come to the table to eat it. Your child shakes his/her head and says
he/she wants something different.
3. : You are at home one afternoon with your family when you receive an important phone call.
You tell your child, who is playing loudly, to quiet down for a few moments so you can take the
call. Your child continues to play loudly so you have to postpone the call.
4. Your child is watching the last part of a TV show he/she has already seen. There is a program
on another channel that you need to watch. When you ask your child to switch channels, he/she
insists that he/she needs to see the ending of his/her program.
5. You and your child are at the grocery store and it's closing soon so you need to rush. You tell
your child to stay in sight so you can finish shopping without having to look for him/her. Your
child insists you play hide and seek and leaves to hide somewhere in the store.
6. It is a cold and rainy day. You have just picked up your child from school. When you get
home, you tell your child to take off his/her muddy boots before going into the kitchen for a
snack. However, your child runs in, leaving muddy footprints all over the floor.
After each scenario, mothers answered:
How upset would you be?
1----------2----------3----------4----------5----------6----------7
Not at all upset
Very upset
How likely would you be to yell at your child?
1----------2----------3----------4----------5----------6----------7
Not at all likely
Very likely
How likely would you be to correct or reprimand your child?
1----------2----------3----------4----------5----------6----------7
Not at all likely
Very likely
How likely would you be to do nothing?
1----------2----------3----------4----------5----------6----------7
Not at all likely
Very likely
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How typical is this type of behavior for your child?
1----------2----------3----------4----------5----------6----------7
Not at all typical
Very typical
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Appendix E: Positive Child Behavior Scenarios
1. You are sitting in the living room one afternoon. Your child comes in with a large brown
envelope with “mom” written on the front, and gives it to you. When you open the envelope, you
see that it contains a card that your child has made for you.
2. You and your child are sitting in the living room. You are reading and your child is playing a
game on the computer. You mention that the sun is shining in your eyes and your child gets up
and pulls the curtain partway closed so the sun isn’t bothering you.
3. Your child has received a game that he/she really wanted as a birthday present. After dinner,
you sit down to play the new game for the first time together in the family room. As you get
started, your child offers to let you have the first turn.
4. You are in the kitchen unpacking groceries that you just brought home from the store. A can
of food falls off the counter and rolls onto the floor under the table where your child is sitting.
Your child crawls under the table to retrieve the can and places it back onto the counter.
5. You have a cold and, when you come home from work, you are tired and not feeling well.
You lay down on the sofa and when your child comes in and says sorry that you aren’t feeling
well. He/she gives you a hug and hands you his/her stuffed toy to hold for comfort.
6. Your child attended a friend’s party and got to take home a bag of candy. After the party, you
and your child are walking home together. Your child opens the bag of candy, and before taking
one, he/she holds the bag and offers one to you.
After each scenario, mothers answered:
How pleased/happy would you be?
1----------2----------3----------4----------5----------6----------7
Not at all pleased/happy
Very pleased/happy
How likely would you be to offer your child a reward?
1----------2----------3----------4----------5----------6----------7
Not at all likely
Very likely
How likely would you be to praise/compliment your child?
1----------2----------3----------4----------5----------6----------7
Not at all likely
Very likely
How likely would you be to do nothing?
1----------2----------3----------4----------5----------6----------7
Not at all likely
Very likely
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How typical is this type of behavior for your child?
1----------2----------3----------4----------5----------6----------7
Not at all typical
Very typical
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Appendix F: International Cognitive Ability Resource Sample Test
Appendix F (ICAR sample test) has been removed due to copyright restrictions. It was a measure
of cognitive ability across four domains.
Original source: Condon, D.M. & Revelle, W. (2014). The international cognitive ability
resource: Development and initial validation of a public-domain measure. Intelligence, 43, 5264. doi:10.1016/j.intell.2014.01.004
To request access to the ICAR sample test, please visit: https://icar-project.com/
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Appendix F (ICAR sample test) has been removed due to copyright restrictions. It was a measure
of cognitive ability across four domains.
Original source: Condon, D.M. & Revelle, W. (2014). The international cognitive ability
resource: Development and initial validation of a public-domain measure. Intelligence, 43, 5264. doi:10.1016/j.intell.2014.01.004
To request access to the ICAR sample test, please visit: https://icar-project.com/
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Appendix F (ICAR sample test) has been removed due to copyright restrictions. It was a measure
of cognitive ability across four domains.
Original source: Condon, D.M. & Revelle, W. (2014). The international cognitive ability
resource: Development and initial validation of a public-domain measure. Intelligence, 43, 5264. doi:10.1016/j.intell.2014.01.004
To request access to the ICAR sample test, please visit: https://icar-project.com/
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Appendix F (ICAR sample test) has been removed due to copyright restrictions. It was a measure
of cognitive ability across four domains.
Original source: Condon, D.M. & Revelle, W. (2014). The international cognitive ability
resource: Development and initial validation of a public-domain measure. Intelligence, 43, 5264. doi:10.1016/j.intell.2014.01.004
To request access to the ICAR sample test, please visit: https://icar-project.com/

122

Appendix F (ICAR sample test) has been removed due to copyright restrictions. It was a measure
of cognitive ability across four domains.
Original source: Condon, D.M. & Revelle, W. (2014). The international cognitive ability
resource: Development and initial validation of a public-domain measure. Intelligence, 43, 5264. doi:10.1016/j.intell.2014.01.004
To request access to the ICAR sample test, please visit: https://icar-project.com/
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Appendix G: Chaos, Hubbub, and Order Scale
For each statement below, please assign a number between 1 and 4 to indicate how much each
statement describes your home environment. Please use the following scale:
1 = Not at all like your own home
2 = A little bit like your own home
3 = Somewhat like your own home
4 = Very much like your own home
1. There is very little commotion in our home.
2. We can usually find things when we need them.
3. We almost always seem to be rushed.
4. We are usually able to stay on top of things.
5. No matter how hard we try, we always seem to be running late.
6. It's a real zoo in our home.
7. At home we can talk to each other without being interrupted.
8. There is often a fuss going on at our home.
9. No matter what our family plans, it usually doesn't seem to work out.
10. You can't hear yourself think in our home.
11. I often get drawn into other people's arguments at home.
12. Our home is a good place to relax.
13. The telephone takes up a lot of our time at home.
14. The atmosphere in our home is calm.
15. First thing in the day, we have a regular routine at home.
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Appendix H: Big Five Aspect Scales
Here are a number of characteristics that may or may not describe you. For example, do you
agree that you seldom feel blue, compared to most other people? Please fill in the number that
best indicates the extent to which you agree or disagree with each statement listed below. Be as
honest as possible, but rely on your initial feeling and do not think too much about each item.
Use the following scale:
1--------2---------3---------4--------5
Strongly
Neither Agree
Strongly
Disagree
Nor Disagree
Agree

Neuroticism
Get angry easily.
Get upset easily.
Change my mood a lot.
Am a person whose moods go up and down easily.
Get easily agitated.
Can be stirred up easily.
Rarely get irritated.
Keep my emotions under control.
Rarely lose my composure.
Am not easily annoyed.
Am filled with doubts about things.
Feel threatened easily.
Worry about things.
Am easily discouraged.
Become overwhelmed by events.
Am afraid of many things.
Seldom feel blue.
Feel comfortable with myself.
Rarely feel depressed.
Am not embarrassed easily.
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Conscientiousness
Carry out my plans.
Finish what I start.
Get things done quickly.
Always know what I am doing.
Waste my time.
Find it difficult to get down to work.
Mess things up.
Don’t put my mind on the task at hand.
Postpone decisions.
Am easily distracted.
Like order.
Keep things tidy.
Follow a schedule.
Want everything to be “just right.”
See that rules are observed.
Want every detail taken care of.
Leave my belongings around.
Am not bothered by messy people.
Am not bothered by disorder.
Dislike routine.
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Appendix I: Strengths and Difficulties Questionnaire
For each item, please mark the box for Not True, Somewhat True or Certainly True. It would
help us if you answered all items as best you can even if you are not absolutely certain. Please
give your answers on the basis of the child's behavior over the last six months or this school year.
Not /
True

Somewhat /
True

Considerate of other people's feelings

□ □ □

Restless, overactive, cannot stay still for long

□ □ □

Often complains of headaches, stomach-aches or sickness

□ □ □

Shares readily with other children, for example toys, treats, pencils

□ □ □

Often loses temper

□ □ □

Rather solitary, prefers to play alone

□ □ □

Generally well behaved, usually does what adults request

□ □ □

Many worries or often seems worried

□ □ □

Helpful if someone is hurt, upset or feeling ill

□ □ □

Constantly fidgeting or squirming

□ □ □

Has at least one good friend

□ □ □

Often fights with other children or bullies them

□ □ □

Often unhappy, depressed or tearful

□ □ □

Generally liked by other children

□ □ □

Easily distracted, concentration wanders

□ □ □

Nervous or clingy in new situations, easily loses confidence

□ □ □

Kind to younger children

□ □ □

Often lies or cheats

□ □ □

Picked on or bullied by other children

□ □ □

Often offers to help others (parents, teachers, other children)

□ □ □

Thinks things out before acting

□ □ □

Steals from home, school or elsewhere

□ □ □

Gets along better with adults than with other children

□ □ □

Many fears, easily scared

□ □ □

Good attention span, sees work through to the end

□ □ □

Often
True
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