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- Abstract

Effortful control (EC) has rmportantltmphcanons for chlldren ’s development
Although genetlc factors and parentmg have been shown to 1nﬂuence EC few studles. ‘(
» have exammed whether they 1nteract to predlctd 1ts development The current study |
rnvesttgated assomauons between parentmg‘ and chlldren S EC and whether these :
' assoc1at1ons were moderated by chrldren S DRD4 exon III VNTR genotype A communlty
sample of 409 three-year-olds completed behavroural measures of EC and the1r -
careglvers completed laboratory and self-report measures of parentlng Observed and self-
reported negatrve parentmg were assoclated with lower chrld EC. The assocratron o
between chrldren S EC and posrtrve parentmg was moderated by chtldren s DRD4
genotype such that chlldren w1th at least one 7-repeat allele dlsplayed both better and
poorer EC than chlldren w1thout thls allele dependlng on the degree of posrttve parentmg.
These results extend recent ﬁndmgs sugéestlng that certam genetlc polymorphtsms .
sensrtlze chrldren to contextual 1nﬂuences ina blvalent manner o |

Keywords effortful control dopamme D4 receptor parentmg
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Genetic and Contextual Determinants of Early-Emergiﬁg Effortful Control
i‘ ' From an early age, children exhibit variability in their reactions to similar contexts.
For example, when encountering’ an unfamiliar person or situation, some children show
interest, positive-affeet, and engagement. In contrast, others react with fear, and may - \
attempt to hide or withdrew. Individual differences in emotions and behaviors such as
these are called temperament. Treditionally; descriptions of temperament were primarily
concerned with differences in biologically driven patterns of behavior, which were .
considered largely involuntary (e.g., Buss & Plomin, 1984). More reCent"theorieS of
temperament, however, incorporate a regulatory component, suggesting that individuals
are able to exert voluntary contrel over reactive tendencies, and factor analyses of relevant
data have provided empirical support for such models. For example, Rothbart, Ahadi,
‘Hershey and Fisher (2001) reported data supporting a three-factor solution of child

temperament. The first dimension, which included traits such as high intensity pleasure, .
activity level, impulsivity and low levels of shyness, was labelfed extraversion/surgency.
The second dimension; called negative affectivity, included traits such as sadness,
discomfort, anger/frustration, fear and poor soothability. Critical to the presen\t discussion,
Rothbart and colleagues described a third temperament dimension which they referred to
as effortful rCo’ntrol, which is responsible for the voluntary regulation of react‘ive. eﬁotions
and behavior.

" Effortful control (EC) is defined as the “ability to inhibit a dominant response in order
to engage in a subdominant response” (Rothbart, Ellis, Rueda & Posner, 2003, p. 1114)..

EC allows individuals to focus and shift attention, to choose a course of action when'

presented with conflicting options, to suppress responses not consistent with a plan of



action and to perceive errors (Rothbart, 2007). Importantly, EC is not only involved in the
Ainhibaiti'on of dominant responses but also in the activation of non-dominant reSpo.nses;‘ :
(Fo’r example, EC is needed to inhibit impulsive behavior in order to achieve long terms
rewards, and also to motivate participation in rewarding activities despite experiencing
fear, anxiety or boredom (Rothbart, 1989; S‘an'sone, Wiebe, & Morgan, 1999; Kieras,
Tobin, Graziano, & Rothbart, 2005; Rick, Cryder, & Loewenstein, 2008). EC emerges
near the end of the first year of life, demonstrating particularly rapid development in the
preschool years, and continues to mature thrpughout early childhood and into adolescence
(Kochanska, Murray & Harlan, 2000).‘ Despite this ongoing gfowth, the rank order of EC
| remains relatively stable throughout toddlerhood and into the early school years.
(Kochanska & Knaack, 2003). |
'EC overlaps substantially with several near-neighbour constructs, particularly

executive functioning. Executive functions are a broad set of complex cogniti§e processes
that are néceSSary fpr flexible, goal-directed behavior (Hughes & Graham, 2002). As
such, the cognitive processes required for.EC are considered a subset of executive -
‘ function’é, although methods of measuring the two constructs overlap substanﬁal\ly and the
terms afe often used interchangeably. Importantly, while tests of executive functioning,
such as traditional versions of the Stroop task, are'integded to be affectively and
contextually neutral," measures of EC typically are not (Blair & Razza, 2007). For
example; in the executive functioning literature, inhibitory control is defined as the'
capacity to immediately and completely'cease an ongoing behavior or thought (Williams,
Ponesse, Schachar, Logan & Tannock,.1999). In contrast, in the EC literature, inhibitory

control is defined as the ability to suppress an impulsive response in accordance with



instruction or social cues (Carlson & Moses, 2001). Thus, EC, and inhibitory control in'

: paliticular, are thought to be a function of the emotional or motivational context as well as
individual differences in regulatory capacities. Given that many behaviors that might o
benéﬁt from regulation do not occur in an affectively neutral context, EC may be of
greater relevance to important social and psychological outcomes than executive -
funcﬁoning.- Henée,‘ the-foéus of the present research is on EC although the literature on
executive functioning and other related constructs is drawn upon as necessary.

.- In support of its relevance to meaningful outcomes, EC is an important predictor of |
prosocial emotions and conscience. For example, Eisenberg, Wentzel and Harris (1998)
proposed that children’s EC would be associated with the capaéity to express sympathy,
and consistent with this hypothesis, teacher reports of EC were related to parent and
teacher reported sympathy when measured concurrently (Eisenberg, et al., 1996)..
Similarly, in a créss-sectional study Rothbart, Derryberry, and Posner (1994) found that
children high in EC demonstrated greater empathy and guilt, and less aggressive behavior,
~ than those low in EC. Kochanska, Murray and Coy (1997) demonstrated that EC was
positively related to conscience in toddlers, preschoolers and eatly school-ageci children -
when measured concurrently. Furthermore, when examined longitudinally, laboratory
measures of EC predicted children’s conscience at early school age.

Considering its role in prosocial emotions, it is unsurprising that EC is also of - |
particular importance for social development. Heatherton and Vohs (1998) argued that
self-regulation, a concept closely related to EC, is vital to forming and maintaining |
successful dyadic and group relationships, proposing that individuals who are better able

to internalize and adhere to societal rules are less likely to be socially rejected. In other



words, self-regulatioh allows individuals to overcome self-serving impulses in favour of
pr;)-social behavior, which in turn leads to greater social inclusion (Vohs & Ciarocco,
2004). Consistentl with this hypothesis, children with greater EC also demonstrated more
socially appropriate behaviors and were given higher status ratings by their peers . .
(Eisenberg, Fabes, Guthrie,“&fReiser,‘ZOOO). Similarly, Raver, Blackburn, Bancroft and
Torp (1999) found that children who were able to inhibit the desire to touch an attractive
toy wére rated by their teachers as being more socially competent and were described as
more popular and less rejected by their peers, compared to children lower in inhibitory
control. Furthermore, teacher reports of EC were positively correlated with peer and .-
teacher reports of agreeableness, which included ratings of kindness, generbsity,
cooperation, and warmth (Cumberland-Li, Eisenberg, & Reiser, 2004). EC is also
positively related to prosocial behaviors.. Eisenberg and colleagues (1996) found that boys
rated high on regulatidn by their parents and teachers were more frequently nominated by.
their peers as someone who would help out without beingasked to do so..

- In addition to having implications for social development, EC is also relevant to -
psychopathology risk. Deficits in EC have been consistently associated with tl\le presence
and development of externalizing disorders; a class of disorders characterized by ..+ -
impulsive, poorly controlled behavior.(e.g., attention deficit/hyperactivity disorder; .-
| Eisenberg, Smith, Sadovsky & Spinrad, 2004). Lemery, Essex and Smider (2002) found
that maternal reports of inhibitory control were negatively correléted ‘with parent reports
of externalizing problems and symptoms of attention deficit hyperactivity disorder.
Similarly, Eisenberg and colleagues (2001) found that maternal reports of externalizing:

problems were related to observed and maternal reports of EC. More compelling evidence



for the role of EC in the pathogenesis of externalizing psychopathology comes from
‘research showing that EC is a prospective predictor of externalizing problems. Kocﬁanska
and Knaack (2003)' found that EC, assessed by a battery of laboratory tasks at 22 months,
was negatively related to maternal reports of externalizing behaviofs at 73 months, and
Eisenberg and colleagﬁes (2009) demonstratgd that changes in EC over time were
negatively related to changes iﬁ externalizing symptoms. In contfast, the association
between EC and infernalizi’ng disorders (i.e., depressive and anxiefy disorders) is more -
complex. Some researchers propose that deficits in EC are related to internalizing " -
disorders (e.g., Lemery, Essex & Snider, 2002) whereas others suggest that excessively.
high EC 1s related to internalizing symptoms (e.g., Murray & Kochanska, 2002). -
Recently, Carver, Johnson and Joormann (2008) described a more complex
relationship between EC and internalizing and externalizing disorders than previously
~ described in'tﬁe literature, building oﬁ Gray’s (1987) biopsychological theory of emotion.
In their model, Carver et al. (20‘08) propose that there are two modes of self—regulation.
The first mode is reactive and reflexive, acting on existing contextual cues in orderto =
facilitate rapid resp‘onding. This reactive system is composed of two compe';ing RIS
temperamental sub-traits that regulate reward and punishment sensitivity, re?pectively. In
contrast to this reactive mode, the sécond mode, EC, is more reflective and controlled,
resulting in slower but more deliberate processing that incorporates the consideration of*
ldng-term objectives. Hence, in a given situation, an individual’s general predisposition
toward approach or avoidance is tempered by EC, with fhe two interacting to determine
behavioral outcomes. According to Carver and colleagues, pSychopathology results from ,

deficits in EC-that impair the ability to temper these reactive processes. For example,



individuals with strong reward sensitivity who are deficient in the EC needed to
éuccessfully modulate these tendencies are at risk for externalizing disorders. In contrast,
those high in punishment sensitivity who lack the EC needed to override these tendencies
when appropriate are more likely to display internalizing symptoms. In this model, - _
therefore, EC is viewed as a vital regulatory force that moderates the association between |
temperamental reactivity and pSychopathologicaI outcomes. = -

- Thus, the available literature indicates that EC plays a key role in shaping important
outcomes of childhood, whéther it is through the direct effects of EC on socialization and
negative mental health outcomes or through the moderation of other traits that influence-
vulnerability to psychopathology. Thus, understanding its early origins could have -
implications for preVentative strategies. With respect to how individual differences in EC
arise, biological theories of temperament posit that temperamental variation reflects
individual différenCes in neuroanatomy and neurophysiology (e.g., Gray, 1990; Posner &
Rothbart, 2000’), which suggests the poteﬁtial importance of genetic influences on
temperament traits, including EC. Consistent with this idea, twin studies suggest 'a‘ strong
genetic influence on EC, with heritability estimates ranging from 43 —79% EGoldsmith,
Buss, Lemery, 1997; Mullineaux, Deater-Deckard, Petrillr,\Thomps‘o‘n & DeThrone, 2009;
Yamagata et al., 2005). EC is thought to be supported by network of brain regions called
the executive atteﬁtion network (Rothbart et al., 1994); consequently, individual
differences in EC are often defined as variations in the efficiency of the executive
attention network (Posner & Fan, 2005). This network, which involves the anterior
cingulate cortex (ACC) and the lateral prefrontal cortex (PFC), is likely required for

executive attention tasks such as the regulation of sensory and motor regions, and the



resolution of conflict between different brain regions and competing stimuli (Paus, 2001,

: Rue;ia, Posner, & Rothbart, 2004). Co_nsistenf with this hypothesis, tasks that produce

rconﬂict between competing stimuli and require the inhibition of a dominant response |
often increase activation in these brain regions (Posner & Fan, 2005). Located on the
medial surface of the frontal lobes and encircling the corpus callosum, the ACC has
numerous proj.ections té the motor éortex, thus facilitéting its control of sensory,
cognitive and emotionally-motivated behavior (Banfield, Wyland, Macrae, Munte, &
Heatherton, 2004). -

Posner and Fan (2005) argue that the executive attention network is mc‘)dulatéd by the
neurotransmitter dopamine. Several areas of research support this notion. First, brain .
areas associated with executive attention receive strong projections from the ventral _v
tegmental area, a dopamine-rich region. Second, the cingulate is especially rich in -
dopamine inhervations (Berger, Gaspar, Verney, 1991; Descarries, Lemay, Doucet; &
Berger, 1987; Pausv, 2001) and dopamine receptors, particularly the dopamine D4 -
receptor, are vdensely ‘p'opulated;‘in this region (Boy et al., 1998). Finally, injection of - -
dopamine antagonists, which blOck'dopamine receptors, inhibits performance or\i tasks
requiring executive attention, and dopamine depletion in‘the dorsal lateral prefrontal
cortex impairs performance on executive attention tasks (Nieoullon, 2002). Thus, 1t is -
clear that dopamine plays an important role in the executive attention network and in EC. -

The dopamine D4 receptor (DRD4) gene has been most consistently related to
measures of attention, and its polymorphic variants are thought to have direct biochemical |

implications for attention by promoting synchronized firing of neuronal networks (Deth,

Kuznetsova, Waly, 2004). Found on chromosome 11p15, DRD4 codes for a receptof L



protein located, in varying amounts, on neuronal membranes throughout the brain.
éinding of dopamine to this receptor initiates a number of biochemical cascades, one of
which iﬁhibits accumulatioﬁ of cyclic adenosine monophosphate, a molecule »required for.
a wide variety of biochemical processes (see Neve, Seamans &Trar.ltham-Davidson,
2004)."The ’DRD4~gene.is highly polymorphic (Wang et al., 2004), and has a variable
number tandem repeat (VNTR) located in the third exon that codés for the third -
intraéellular‘ loop of the reSulting receptor protein. The number of tandem repeats varies
across individuals from two to eleven repeats, with 2-, 4- and 7- repez;ts being the most
frequent variants in CauCasians (Ding et al., 2002). The 7-repeat variant exhibits"
decreased signal transduction efficiency relative to the 4-repeat variant (Asghari et al.,
1995), and may .also have decreased RNA stability or translational efficiency (Schoots &
Van Tol, 2003). Furthermore, there are robust differences between receptor variants in .
folding efﬁcienéy when shaping the final proteiri product-,'sﬁch that the mRNA transcript
of the DRD4 2-repeat allele folds more quickly into a protein product than the transcripts
of longer alleles, thus increasing DRD4 transmission (van Craenenbroeck et al., 2005).

| \
Cumulatively, these effects are likely to have a significant impact on the signalling and
functioning of neural circuits involved in EC.

: - In addition to the observed biochemical effects of the various DRD4 exon IIL. VNTR
variants, genetic associations further support the role of these variants in'EC. First, several
n'ieta—analyses suggest that the 7-repeat allele is associated with symptoms of attention
deficit hyperactiVity disorder (e.g., Faraone, Doyle, Mick, & Biederman, 2001; Li,'Sham,
- Owen & He, 2006; Maher, Marazita, Ferrell, & Vanyukov, 2002). The 7-repeat allele is

also associated with attention deficits in non-clinical samples of infants and preschoolers



(Auerbach, Benjamin, Faroy, Geller, & Ebstein, 2001; Schmidt, Fox, Perez-Edgar, Hu, &
J Hamer, 2001): Individuals with the 7-repeat allele also‘demonstra‘te‘ poorer inhibitory
control (Congdon, Lesch, & Canli, 2008) and increased aggression (Schmidt, Fox, Rubin,
Hu, & Hamer,~2002). However, this literature haé not been consistent. For example,
Krarer and colleagues (2009) linked the 7-repeat allele to increased cognitive ability and
greater inhibitory control. Similérly, Fossella and éolleagues (20‘02) found that the 4-
repeat allele, rather than the 7-repeat allele, was related to deficits in executive attention
(see also Swanson et al., 2001). Thus, despite eviden’ce suggesting that DRDA4 exon - -
VNTR po}ymorphic variants are related to EC, the exact nature of the relationship :: -
remains unclear. - -
... The inconsistencies in the genetics literature suggest that additional factors may be
relevant to thé development of EC. Despite large genetic contributions, EC is also shaped
by social experiences, primarily parenting (Campos, Campos & Barrett, 1989; Gottmaﬁ et
al, 1997, Karrcman, van Tuijl, van Aken, & Dekovic, 2006). Positive and negative
parenting practices could potentially influence EC through a variety of mechanisms
(Valiente et al., 2006; Eisenberg et al., 2005). For example, Hoffman (2000\) proposed
that hostile parenting incregses children’s negative emotionality, which may hinder
children’s ability to engage in complex cognitive processes, including those responsible
for EC (Blair, 2002). In contrast, parents who provide é warm and nurturing environment
l’ikely induce positive emotions in their children by creating a sense of security and - .
stability (Davies & Cummings; 1994). Given that positive emotions enhance cognitive . -
flexibility (Ashby, Isen & Turken, 1999), parenting styles that increase such emo‘l[ions

may facilitate the development of EC. In addition, children experiencing positive .
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iﬁteractioné with parents may be more motivated to comply with and internalize parental

‘ directions .(Dix;' 1991, Grusec & Goodnow, 1994). Skilled parents may also model =
appropriate and successful methods of regulating behavior (Halberstadt, Crisp, & Eaton,
1999). ’Authoritati’\'/e parentirig, in which children are provided with clearly defined limits
and instruction, may pfomote the internalization of rules and the subsequent capacity of
children to act in aécordance With these rules (Lengua, Hoh’dradb, & Bush, 2007).
Furthermore, supportive parenting, in which parents facilitate children’s exploration by
providing nonintrusive guidance, likely provides c.hildren with the appropriate scéffolding
on 'Whiéh to deVelop greater EC (Lengua et al., 2007). Finally, parenting strategies may be
a reflection of parents’ own EC, suggesting the presence of a passive gene-environment -
correlation (Rutter, 1997) in which parenting practices and child EC are influenced by the
same genetic variants. ;

Several stﬁdies support the notion that parenting influences children’s self-regulation
and EC. Karremann and colleégues (2008) found that parent self-reported responsiveness
and positive control, a construct that includes limit-setting and providing structure, were
positively associated with both parent-reports and observations of child EC\.\‘Similarly, ‘
Lengua and colleagues (2007) found that observed maternal limit-setting, scaffolding, and
respect for child autonomy were related to increases in observed EC over a six month - -
period. Maternal 'seilf-repOrts of sensitivity, acceptance and support were positivlely‘related
to their children’s observed EC both concurrently and eleven months later (Kochanska et
al., 2000). Self-reported and observer rated maternal expressions of positive emotion were
positively associated with their children’s regulation, while maternal expressions of"

negative emotion were negatively associated with EC (Eisenberg et al., 2001). Kochanska
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and Knaack (2003) found that observed maternal power assertion, including the use of

‘physical discipline, was a significant predictor of child deficits in EC, and proposed that
power assertive parenting behaviors undermined a child’s capacity to acquire EC.:
Therefore, it appeafs that parenting p‘ractices play a significant role in promoting or
inhibiting the development of children’s EC.

.. However, it is iikely that children vary in their susceptibility to the effects of both
p‘ositiveand negative 'parenting behaviors (Belsky, Bakermans-Kranenburg, & van
Ijzendoorn, 2007, Belsky & Pluess, 2009; Ellis & Boyce, 2008; Ellis, Boyce, Belsky, .
Bakermans-Kranenburg, & Van Ijzendoorn, 2011; Rutter, Moffit & Caspit, 2006). .
According to Belsky and colleagues (2009), some genetic variants may not simply confer
risk of resilience, but sensitivity to contextual factors, which can result in either positive -
or negative outcomes depending on the given context. In the case of the DRD4 gene, :
parenting mayv interact with genetic polymorphisms in the DRD4 exon IIIl VNTR region to
influence child behaviors and outcomes, although only a handful of studies have .~ -
examined this possibility (see Bakermans-Kranenburg & Van Ijzendoorn, 2011). For
example, maternal insensitivity assessed at 10 rﬁonths wasassoci/ated wifh g\reater child
externalizing problems at 39 months, but only in those children with the 7-repeat allele of
the DRD4 receptor - gene (Bakermans-Kranenburg, & van Ijzendoorn, 2006; however, see
Propper, Willoughby, Halpern, Carbone & Cox, 2007 for contradictory results). Similarly,
interventions designed to prevent externalizing problems by impreving parenting
techniques were more effective for children with the 7-repeat allele than those without the
7-repeat allele (Bakermans-Kranenburg, van Ijzendeom, Pijlman, Mesman, & Juffer, .

- 2008). Maternal unresolved loss or trauma was also associated with disorganized -
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attachment, but only in infants witha 7-repeat allele (Van Ijzendoorn & Bakermans-

~ Kianenburg, 2006). Together, these results suggest that children with the 7-repeat allele-
niayvbe particularly sensitive to parental influences, both positive and negative. The

| potential role of gene#environment interaction would help account for the rather
inconsistent findings in the genetic association literature, given that such studies generally
fail to account for contextual inﬂnences onEC. -

To date, empirical investigations of parenting and genetic influences on EC have
proceeded largely as independent lines of research, With few exceptions (Sheese, Voelker,
Rothbart & Posner, 2007; Smith et al., under review; see also Belsky & Beaver, 2011).
Sheese and oolleagues (2007) examined the interaction between DRD4 exon I VNTR :*
| polymorphisms and parenting in predicting sensation seeking and EC. Results of the study
indicated that lower quality parenting resulted in greater sensation seeking in ohildren o
with the 7-re‘peatv allele than those without the 7-repeat allele. They failed to find an -
interaction or main effect of allelic variation in DRD4 and parenting quality in predicting
' EC; however, this study was hampered by a small sample size (N = 45). Also, participants
inthis study were 18 to 21 months of age. Since EC ‘does not crystallize until e:round 3 to.
4 years of age, it is possible that estimates of EC in younger populations are subject to
greater measurement error than those obtained in older children.: Furthermore, researchers
aggregated across positive and negative parenting variables to create a single index of . -
parenting quality that was subsequently dichotomized for analyses. Aside from the
concern regarding dichotomization of a continuous variable,*severol papers show
differential effects of positive and negative parenting on children’s EC, indicating that

aggregating across these variables may obscure potentially interesting associations
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between parenting and EC (Karreman et al., 2006, thu,’ Eisenberg, Wang & Reiser,:
‘2004). Thus, examining positive and negative parenting separately may re\}eal .
associations that global measures of parenting do not.  Consistent with this notion, our -
group (Smith et al., under review) recently reported that negative parenting interacted
with children’s DRD4 genotype to predict measures of EC, with ﬁﬁdings indicating that
children with a 7-repeat of the DRD4,exhibited significantly poofer EC at higher levels of
negative parenting than those without a 7-repeat. .Whiie positive parenting showed a
bivariate association with child EC in the sample, fhis effect was no longer significant -
after accounting for the interaction between negative parenting and DRD4 genotype.

It is also important to note that Sheese et al. (20()7) used parent-reported measures of
EC, rather than observational measures. This is not atypical of this literature, as much of
the research to date has relied on this approach. However, previous research shows only
weak to rnodeét correlations between observational measures and parent feports of child
temperament yariables, suggesting that the method of measurement may have an-
important influence on the findings obtained (Durbin, Hayden, Klein, 'Olinb, 2007;
Hayden, Durbin, Olino, & Klein, in pfess; Stifter, Willoughby, & Towe-Go;dman, 2008).
Parent reports are influenced by an array of factors other than child behavibr,‘such as
parent personality, psychopathology and stress (Kagan, 1998; de Los Reyes & Kazdin,
2005), and many parents may lack a sufficient knowledge of developmental norms to rate
their own child’s.behavior accurately. Furthermore, pérents may lack the expertise :
required to distinguish EC from overlapping, yet related constructs. Similaf difficulties

arise when considering self-reported parenting, which also shows only modest

correlations with observational measures (Zaslow et al., 2006).. . = .=



- The current study was designed to address the limitations of extant research on the

role of the DRD4 exon III VNTR polymorphism and parenting in EC. More specifically,

by increasing the sample size, incorporating observational measures of EC, and by using
more fine-grained measures of parenting, we improved upon and extended the existing
literature. Given the substantial evidence that parenting plays an important role in the
development of EC,' we expectéd that positive parenting factors, 'in'cluding parent -’
sensitivity, supportive presence, positive affectivity, confidence and authoritative " -

pa'renting would be associated with greater levels of EC. Furthermore, we expected that

negative parenting factors ihcluding intrusiveness, hostility, negativé affectivity,

detachment, authoritarian parenting, and overly indulgent parenting would also be
associated with lower levels of child EC. Finally, given evidence that the DRD4 7-repeat
allele sensitizes children to parenting influences, and based on recent work from our - -
group (Smith ét al., under review), we predicted that the relationship 'betweén parehting
variables and EC would be moderated by DRD4 exon IIIl VNTR genofype such that the
effects of parenting are more pronounced in children with the DRD4 7-repeat allele.

- We extended our recent work on this topic (Smith et al., under review) ;hrough
several means; First, both observational and self-reported measures of parenting were
tested as moderators of associafiohs between children’s DRD4 genotype and EC;.Seéond,
we used a broader range of tasks to elicit parenting in the p,re's‘ent study, and parenting - -
assessments were conducted in the homes of participating families. The observational
measures of parenting used by Smith et al. (under review) assessed parenting under: -
neutral or low-stress conditions only (i.e., while mothers and their children interacted

during quiet play). It is possible that the moderating effect detected in that study could be
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1

strengthened by the use of tasks that elicit a wider range of negative parenting, and by - -
assessing parenting in the home where such interactions might better r‘éﬂect “typical” - -
parenting. Hence, the present study incorporated an additional task designed to elicit .-
negative parent-child interactions, and the entire parenting assessment took place; during a
home visit, Third, most research on parenting in general has focused on mother-child . .
relationships, with‘ few studies collecting data on both caregivers. While it was not
feasible to collect observational measures of both parents’ parenting styles, we collected
self-report measures of parenting from both caregivers.
‘Method

Participants

- Four hundred and nine children between 36- and 47-months old (M =40.72, SD =
3.51) and their primary (N = 409) and secondary. caregivers (N = 381) were recruited as
part of a larger longitudinal study of child personality. Participants were recruited via a
developmental database (14%), flyers posted in local preschools (18%), advertisements
posted on community websites (21%),nfrie‘nd referral (40%), and other miscellaneous
sources (7%). Based on a prelimiﬁary telephone screening process, childrer\l previously
diagnosed with a significant p’sychqlogical or mediéal condition were excluded from - .
participation. Depending ‘on family composition, secondary caregivers were not always
available (i.e., single parent families; » = 28). Primary caregivers were almost always the
child’s mother (93%) and secondary caregivers were almost always the child’s father ' .
(90%). The primary caregivers’ average age was 33.53 years (SD =5.07), and secondary
caregivers’ average age was 35.14 (SD = 5.85). Family income was measured on a 5-point

likert scale and varied widely (5.5% < $20,000; 11% $20,000-$40,000; 22.7% $40,001-
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$70,000; 31.2% $70,001-$100,0(;0; 29.5% > $100,001). Children were mostly Caucasian
(‘90%), and of average estimated cognitive ability (M=111.94, SD = 14.32) as indexed by
the Peabody Picture Vocabulary Test-Fourth Edition, a measure of receptive vocabulary
(PPVT; Dunn & Dﬁhn, 2007). One hundred percent of the initial 409 families participated
in-a parenting assessment conducted in the home, which occurred approximétely 16 days
following the initial lab visit (M =15.85, SD =8.83)..

Laboratory Assessment of EC -

+ . Episodes from the Laboratory Temperament Assessment Battery (Lab-TAB o
Goldsmith, Reilly, Lemery, Longley, & Prescott, 1995) were used to assess child
temperament. In total, children participated in 12 tasks designed to elicit emotion and -
behayior. Each task was video recorded for future coding, and the entire visit lasted
approximately 1.5—2 hr. Two of the twelve tasks were used to assess EC and are
described below; the other tasks in the battery will not be discussed further here.

-+ Tower of patience. A female experimenter and child took turns building a tower
using large cardboard blocks. The experimenter waited a series of increasing delays (5,
10, 15, 20, 30 s) before placing her block on the tower, thus forcing the chilci to wait'
increasingly longer periods of time before being given aturn. Two towers were built over
the course of the task. " o

Snack delay. The experimenter placed a chocolate candy underneath a transparent
cup, telling the child that (s)he must wait until the experimenter rang a bell before picking
up the cup and eating the candy. The experimenter adhered to a series of delays of .~
increasing length (5, 10, 20, 30 s), forcing the child to wait longer each time to eat the

candy. -
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‘ Coding Procedures for EC |
As indices of EC, each task was coded for failures to wait (e.g., placing a block
out of turn, or eatihg the candy before the bell was rung). The total number of these
behaviors was recorded for each delay (see Appendix A for coding procedures; see
Carlson, 2005, Kochanska, Mﬁnay, Jacques, Koenig & Vandegéest, 1996,and =«
Kochanska, & Knaack, 2003, for similar procedures). Failures to wait were averaged .
across each delay and then across tasks to create an aggregate fai}ures scale (Cronbach’s a
= .74).' Each child was codéd by a minimum of two ihdependent undergraduate and
graduate raters who were blind to child DRD4 VNTR genotype and parenting measures.
Raters were required to reach a minimum intraclass correlation of .80 with a trained SR
“master coder” before coding independently. Once reliability was achieved, periodic
reliability chécks were conducted on 25% of the recordings (mean ICC snack delay = .93;
mean ICC tower of patience = .96).
Observed Parenting
- Observed measures of parenting were obtained for 407" of the 409 fafnilies. The

first task was similar to that used by Smith and colleagues (under review), and was
desig'nedvto elicit parent-child interactions during low-stress circumstances, while the
second task was intended to tap parental responses to child behavior within a cbntexf that
pulled for child misbehavior and non-compliance‘.

~ Three bag task. This task was based on é task developed by the National Institute

of Child Health and Human Development (1997), modified by Ipsa and colleagues (Ipsa

I Due to technological difficulties, recordings of two families were unavailable for coding.
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et al.,2004). The primary caregiver and their child were instructed to play together with
Athree bags of toys. The first bag contained a book, the second contained a set of toy
kitchen items, and the third bag contained a farmhouse play set. The pair was told to play
with the toys in order and to put away one set of toys before moving on to the next set. -
This free play paradigm lasted api)roximately. 10 minutes.
| " Prohibition task. The primary caregiver and the child were presented with two
boxes of toys. The first box éontained toys that would be fun or exciting for children in
this age group (e.g., a toy electronic guitar). Thésécoﬁd box contained unexciting and ..
age-inappropriate toys that were missing pieces or batteries, such as a plastic cone and
pieces for Mr. Potato head without the head. Initially, the primary caregiver was . =
instructed to keép his or her child from playing with the appealing tIOys, thus requiring the
caregiver to engage the child in play with the uninteresting toys. After 3 minutes, the
primary caregiver was told that they could alldw théir child to play with the toys in ’éither
bin, and after a 6 minute play period, the careéiver was told to have the child put away the
toys. Thé child was then given 5 minutes to tidy up. The experimenter gave instructions to
the primary cafegiver on printed instruction cards to increase the child’s pel;éeption fhat
these were the caregiver’s commands rather than the experimenter’s..
Coding of Parenting Tasks
‘Video recordingé,of the in-home parenting tasks were coded by trained graduate
and undergraduate raters using a coding manual based on the Teaching Tasks coding
: manual (Weinﬁeid, Egeland, & Ogawa, 1997) and the Qualitative Ratings for Parent-
Child Interactions séal_e (Cox & Crnic, 2003). Raters were trained to an intraclass

correlation of .80 with a master coder. Once interrater reliability.Was\_establis'hed,~ |
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intermittent reliability checks were performed on 15% of all recordings. Coders

periodically met and reviewed recordings together to prevent observer drift. Parent-child -

interaction tasks were co‘ded ona ftotal of 18 Likert scales (see Appendix B). For the
purposes of the current study, only eight of thcse scales were used as the remaining scales
were measures of child behavior during the tasks. The selected scales were: parent
sénsitivity, parent detachment, parent supportive presence, parent intrusiveness, parent
hostility, parent conﬁdence, parent positive affectivity, and parent negative affectivity.
Interrater ICCs for the three bag task and prohibition task were .86 and .87 respectively.

- To reduce the number of observed parenting scales for analyses, observed
parenting scales were first _avéraged across tasks to create;eig’ht composite scales. Next, a
principal components analysis using oblique rotation was conducted on these eight . - -
cbmposites. Results indicated a two-factor solution®. The first factor; which accounted for
47.18% of ther total variance, included loadings from parent negative affectivity (.81),
parent hostility (.79), and parent intrusiveness (.79). This factor was named negative
parenting. The second factor, which accounted for 16.79% of the total variance, included
loadings from parent supportive presence (.73), parent positive affectivity (:\86); parent
sensitivity (.70) and negative loadings from parent detachment (-.87). This factor was
named positive parenting. In accordance with these findings, two aggregates were then -
formed by averaging standardized scores for scales that loaded on each factor, one
representing positive parenting and the second representing negative parenting.

Negatively loading scales were reverse coded before standardizing. The positive and

? Principal components analysis using oblique rotation was also conducted separately for each parenting
task; results were similar to those presented for the composites (i.e., positive and negative parenting factors
with similar scale loadings were derived for each task).
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negative pafenting aggregates were significantly correlated (» = -.42, p <.001). Because .
r;egative parenting values were positively skewed, a logl0 transformation was applied and
transformed values were used in all analyées.‘
Caregiver Self-repdrts of Parenting
. Caregiver self-reports of pérenting were assessed using the short version of the
Parenting Styles and Dimensi‘onsvauestionnaire (PSDQ; Robinson, Mandleco, Olsen &
Hart, 2001; see Appendix C). Completed PSDQs were obtained from 405 primary .
caregivers (99%) and 375 secondary caregivers (98%). This measure has good
psychometric properties (Locke & Prinz, 2002; Robinson et al. 1995). Designed for use
with preadolescent children, each of the 32 items describes a particular parenting - =
‘behavior. Caregivers are asked to rate how often he or she exhibits eéch behavior on a 5-
point scale ranging frém‘ 1 (never) to 5 (always). Three aggregate scores representing
authoritative, authoritarian and indulgent parenting styles are given. According to . . ‘
Baumrind (1971) and Maccoby & Martin (1983), authoritative parenting is characterized
by high pafental controi and responsiveness. In contrast, authoritarian parenting describes
a parenting style that is high in control, but low in responsiveness, and induléent‘ e
parenting is characterized by high levels of responsiveness, but low contrdl. As indexed
by coefficient alpha, internal consistency esﬁmétes for these three scales were .84, .76 and
-.68 respecﬁvely. For the secondary caregivers reliability estimates for the three scales
were .88, .79, and.68 respectively.
DNA Collection and Genotyping
DNA was collected at the initial laboratory visit from all 409 participants using .

buccal swabs (Epicentre, Madison, WI, USA), and was extracted by Qiagen DNA -
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MicroKit® (Mississauga, ON, Canada) according to manufacturer’s protocols. DNA was
‘successfully extracted for 394 of the 409 children. The 48-base pair VNTR located in the
third exon of the DRD4 ‘gene was amplified using a 25 pl reaction containing 25 ng of |
genomic DNA template with forward primer 5’-CGCGACTACGTGGTCTACTCG-3’:
and reverse primer 5 ’-AGGACCCTCATGGCCTTG-3’, and 1'U of NovaTaq polymerase
(No§agen, GibbstoWn, New Jersey, USA). The reaction also included 2 mM each of : "
dATP, dCTP and dTTP, ImM each of dGTP, dITP, with 10% DMSO and IXPCR .. i
amplification buffer (20 mmol/l Tris-HCL pH 8.4, 50 mmol/L KCL). PCR‘amplviﬁcation
was carried out in a GeneAmp PCR System-9700 (ABI Biosystems, Foster}&City, A
California, USA). Following an initial denaturation at 95°C for 5 minutes, thirty cycles of
amplification were run with each cycle consisting of denaturation af 95°C for 20 sec,
annealing at 54°C for 20 sec, and extension at 72°C for 40 sec, ending with a final.
exfensi’on step of 5 min vat 72°C. The PCR amplicons were then resolved on a 2% agarose
gel, stained with ethidium bromide (Sigma, Oakville, Ontario, Canada) and documented
on the Bio-Rad 1300 Gel documentation system (Mississauga, ON, Canada)..Product .
sizes were determined against a 100 bp molecular weight standard (Invitfog\cen, Carlsbad,
California, USA).

.~ The DRD4 VNTR polymorphism, like other VNTRs, has many possible variants |
(Wang et al., 2004), ranging from 2- to 11-repeat copies reportéd in the literature to date.
In our sample, the following genotypes were present: 2/2 (N =10, 2.4%), 2/4 N ="
67,16.3%),2/5 (N =1,2%),2/7(N =8, 2.0%);’ 2/8 (N =2,.5%),3/3 (N =3,.7%), 3/4 (N
=9,2.2%),3/5 N =17, 1.7%), 3/7 (N =2, .5%), 3/11 (N =1,.2%), 4/4 (N = 157,38.3%),

415 (N=4,1.0%), 4/7 (N = 96,23.4%), 4/8 (N = 3,.7%) 5/5 (N.=1, 2%), 7/7 (N =21,
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5.1%), and 7/11 (N = 1, .2%). This genotype distribution is not consistent with Hardy-
1Weinberg equilibriumZ (Pearson X* (45) = 163.31, p <.05; Guo & Thompson, 1992), but is
comparable to recentiy reported frequencies (Ding et al., 2002). All genotyping was
performed by research technicians blind to other study data. Consiste”nt with the majority
of published research (e g., Faraone etal, 2001 Sheese et al , 2007), groups for data
analysis were formed based on whether chrldren had (N = 128 32%) or d1d not have (N =
266, 68%) a 7-repeat allele These percentages resemble those prevrously reported in the
literature (Drng et al., 2002 Sheese etal; 2007)
Results |

'Table 1 shows observed and caregiver-reported parenting, children’s EC ":(i.e.,
failures to wait), and relevant demographic variables brokenzdown by the 'two DRD4
B g‘ednotype gro‘ups.y The ftwo bRD4 genotype groups did not dii"fer in total failures' to wait,
indicating no direct association between this gene and measures of EC. Aiso the- two
genotype groups dld not differ on any dernographlc vanables 1nclud1ng gender age
PPVT and famrly 1ncome Similarly, the two genotype groups did not dlffer in observed
posrtive or negative parentmg, 1ndicat1ng no drrect assocratlon between chlldren s DRD4
genotype and observed measures of the parentingthey recerved. However, prlmary
caregiver-reported autboritarian parenting differed across genotype groups; such that
parents of children without a 7 -repeat alleie reported greater levels of authoritarian
parenting than parents of children with‘a ,%-repeat allele. This effect was also weakly
eyident for secondary caregivers, who difi’ered in authoritarian 'parenting between the two
genotype groups at the level of a trend Groups based on chrldren s genotypes d1d not

dlffer on any other primary or secondary caregiver-reported parentmg vanable



Table 1. Demographic and study variables by child DRD4 Exon III VNTR Genotype .

Child DRD4 Exon ITl VNTR Genotype

v ' . -7-Repeat Absent (N=266) 7-Repeat Present (N=128)
- Variable . M - SD N M SD N
Failures to Wait. . . o .18 d6 _ 18 16
Child Sex (Male) o = - 126 (47%) | 67(52%)
PPVT . . 11203 1423 - 111.62 13.90
Family Income. . -~ . 368 113 - S 377 119
Child Age (in years) - . 342 29 SR - 345 - 31
Observed Positive Parenting .~ 0.01 08 =002 085
QbservedNegative Parenting - 000 016 - ] . 0.00 o 0.15-
C1 Authoritative - 6121 . 6.50 L - 60.87 654
- C1 Authoritarian* S 1915 434 A - 18.26 - 354
C1 Indulgent - 103 272 . .1018 . 251
C2Authortative - 5683 - 843 . ... 5738 - 7101
C2Indulgent = 10.94 2.95 | 10.70 2.91
*p<.05ip<10. L D . :

Note: PPVT = Peabody Picture Vocabulary Test; C1 = primary caregiver reports; C2 = secondary caregiver reports; Family income
coded as 1 = < $20,000; 2= $20,000-$40,000; 3= $40,001-$70,000; 4 = $70,001-$100,000; 5 => $100,001; Observed positive and

observed negative parenting variables were standardized, thus means are approximately zero.

€¢



Table 2. Correlations between child EC, observed and caregiver-reported parenting, and demographic Variablés.

I 2 3 4 S 6 7 8§ 9 10 11 - 12 13

1. Failures to wait ' -
- 2. Observed Negative Parenting 377

*%

3. Observed Positive Parenting  -.18" - -42"" -

4. C1: Authoritative Parenting= .03 ~.-.04 .17 Ll ,

5.C1: Authoritarian Parenting 197 25 22" 36" - -

6. Cl:Indulgent Parenting . .12° .17 -15" -22™ 40" -

7.C2: Authoritative Parenting .06 - .02 ~ .10 .25 -27 -09 -

8. C2: Authoritarian Parenting .07  .13°  -07  -25" 46 21" -4 -

9. C2: Indulgent Parenting .06 127 -03  -01 130 22" g™t 28t - '

10. Child Gender -~ -23"" .09 -00 -09  -02 .05 -06  -02  -04 -

11. Child Age 23" a15 03 -02 . -03 -1t -01 00 -16" .07 -

12.PPVT Score Coa23™ 22 9™ a2t -1t -09 0 050 -0 04 05 05 -
13. Family income 117 13T 29" 4 -15T -3 o 07 -147 0 04 -02 0 06 100 -
Mean . .01 .00 .00 6107 1887 1025 57.01 1979 1088 - 343 11194 3.73

Standard Deviation 76 .81 .84 644 410 264 800 480 292 -~ 30 14.02 1.14
***p< .001, **p< 01 *p<05 - - = - - - : :

Note PPVT Peabody chture Vocabulary Test Gender coded as male = l female 2 F amlly mcome coded as 1 =< $2O 000 2=

$20,000-$40,000; 3= $40,001-870,000; 4 = $70,001-$100,000; 5=>$100001.

144



25

Bivariate associations between all other major study variables, excluding DRD4 genotype,

are presented in Table 2. With respect to the associations between children’s EC failures

and parenting measures, children whose parents engaged in higher levels of observed -
positive parenting demonstrated fewer EC failures (i.e., fewer failures to wait), while
children receiving higher levels of observed negative parenting demonstrated more EC
failures (i.e., more failures to Wait).‘ This is consistent with previbué work supporting

associations between parenting and EC (Eisenberg et al., 2005; Kochanska et al., 2000;

- Lengua et al., 2007; Valiente et al.; 2006). Self-reported parenting styles were also ... |

associated with children’s EC; higher levels of primary caregiver-reported authoritarian -
parenting behavior were associated with more EC failures. Similarly, primary carégiver-
reported indulgent parenting was positively associated with EC failures. In contrast,
primary caregiver-reported authoritative parenting was not associated with failuresto
wait. Secondary carégiver-repbrts of authoritative, authoritarian and indulgent parenting
were also unassociated with children’s EC. -

With respect to correlations between meas‘uresof Vparenting, observed parenting
and caregiver-reported parenting were associated in meaningful ways, albei;‘at generally
modest levels of significance. As we had observational measures of the primary caregiver
only, we focus on the relationship betWéen these and the primary caregivers’ self-reported
parenting here. Observed negative parenting was significantly and positively associated
with primary caregiver reports of negative (i.e., authoritarian and indulgent) parenting, but
not significantly correlated with authoritative parenting. In contrast, observed positive

parenting was significantly and positively correlated with primary caregiver-reported

authoritative parenting. Furthermore, observed positive parenting was sighiﬁéantly, and
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negatively cofrelated with primary caregiver-reports of authoritarian and indulgent
parenting. .

Consistent with extant research (Baumrind, 1973; Simons & Conger, 2007), there -
was also evidence for similarity across caregivers in terms of parenting styles. More
specifically, primary caregiver.;eports_ vof authoritative parenting were significantly and
posiﬁVely correlated with secohdary car;egiver reports of authoritative parenting’. v
Additionaily, primary caregiver reports of authoritariari parenting were significantly and
positively associated with secondary caregiver reports of authoritarian pérenting; Primary
caregiver reports of induigent parenting were si gniﬁcantly‘ and positively correlated with
secondary caregiver reports of indulgent parenting. -

In accordance with previously reported findings (e.g., Else-Quest, Hyde,

Goldsmith & Van Hulle, 2006), boys demonstrated more failures to wait than girls. PPVT
scores were aléo associated With EC, such thét children with higher i’PVT scores were
less likely to fail to wait. PPVT scores were also related to positive and ‘negative
parenting; they were negatively correlated with observed'negativ.e parenting and primary
caregiver authoritarian parenting, and positively éssociated with observed 'p:)sitive '
parenting and primary caregiver authoritative parenting. Child age was negatively
associated with failures to wait and with indulgent parenting by primary and secondary
caregivers. Finally, family income was negatively correlated with an array of study
vériables, incIuding EC failures, observed negative parenting, authoritarian parenting by
both caregivers, and primary caregivers’ indulgent parenting. .

Analyses testing DRD4-parenting interactions in predicting children’s EC

~ In order to examine whether associations between measures of parenting and
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children’s EC were moderated by children’s DRD4 exon IIl VNTR genotype3 , multiple
regression was used (Aiken & West, 1991). All predictor variables were centered as
needed. DRD4 genotype was dummy coded such that 0 scores reflected the absence of a
7-repeat, and scores of 1 reflected the presence of a 7-repeat, and product terms reflecting
each parenting measure* DRD4 genotype were creatéd. To address the small but . .
significant correlations between EC and child sex, PPVT, child age and family income, all
models were initially run treating these as covariates. As results were virtually identical to
models run without these covariates, to increase po“'/er and to simplify interpretation of
model coefficients, we present results without these C(_)variates. Given the documented
gender differences in EC, and the potential for cognitive ability to interact with either .
DRD4 and/or parenting variables in predicting EC, two-way interactions between child
sex and PPVT with DRD4 and parenting were initially tested; none were significant (all
ps>.06) and Were therefore dropped from final models.” . . - -

In the first model, observed positive parenting and observed negative parenting
aggrégated across the two parenting tasks, and child DRD4 genotype were entered,
followed by the products of the two parenting variables with ‘child DRDA4 g;notype (ie.,
observed positive parenting*DRD4 ; observed negative parenting* DRD4). Neither the
main efféc“c, nor the interaction between observed positive parenting aggregated across
parenting tasks and DRD4 was significant in the full modelj (Table 3). While the main
effect of observed negative parenting aggregated across tasks was signiﬁcant, the

interaction between observed negative parenting and DRD4 was not, indicating that the

3 To address concerns regarding population stratification, all analyses were run without non-Caucasian
participants and treating ethnicity as a covariate. Such analyses yielded virtually identical results to those
yielded by the full sample; hence, we retained all participants in findings presented here.
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positive relationship between observed negative parenting and failures to wait did not
differ based on children’s DRD4 7-repeat genotype”. |

In the second model, primary and secondary caregiver—reported authoritarian,
authoritative and indulgent parenting, and child DRD4 genotype were entered, followed
by the interaction between‘kDRD4 and each of the careglver reported variables (Table 4).
Only the main effect of primary caregilter;reported authoritarian p}arenting was
slgniﬁcant, thOugb primary caregiver-reported authoritative parenting showed a trend
toward signiﬁeance. None of the interaction terms betV\;een DRD¢4 ‘genotype and
careg‘iver-reporteid parenting were significant, indicatiné that the positive association
between prir.nary“caregiver-reported authoritarian parenting and failures to wait did not
di_ffer based on children’s genotype5 . |

Since n10st children in our sample were presumably exposed to the parenting
styles of both parents primary and secondary careglvers parenting scores were averaged
across analogous PDSQ scales to create scores reﬂectmg both parents parenting styles. In
this model, main.e‘ffects of both average authoritative and average A_authoritarian parenting
on children’s EC failures were fonnd, such that both parenting styles were pbsitively
assoeiated Wlth failures to wait, but none of the interaction terms \l\:/ere significant (see

Table 5).

4 The three way interaction between DRDY, observed posmve parentmg and observed negative parenting
was also tested, but was non-significant (p > 30)

S Three way interactions between DRD4 and self—reported posmve and negatlve parentlng within caregiver
were also tested, but all were non-51gn1ﬁcant (ps >.27).



Table 3. Children’s DRD4 exon III VNTR genotype, positive and negative observed parenting aggregates and their interaction as
predlctors of children’s fallures to wa1t

Overall Model ... 77 C(Change Statistics ,
Df R’ F  Cohen’sff ~Df  AR®  AF B
Step 1 | 338 129 19.127° . 15 - o
DRD4 Genotype o ‘ .006
Positive Parenting ' -.004
Negative Parenting 7 " 363"
Step2 I 538  .132 1173 .00 2,386  .003 0.70
DRD4 Genotype : | .005
Positive Parenting =~ : .003
- Negative Parenting .y s e " - o358
DRD4 Genotype X . R ' |
S . -.024
Positive parenting . /
DRD4 Genotype X _.009
Negative Parenting '

***p<.00L.

Note DRD4 genotype DRD4 exon Il VNTR status coded as 7-repeat absent = 0, 7-repeat present = 1, Gender coded as male =1,

female 2

. 6C



Table 4. Chlldren s DRD4 exon Il VNTR genotype, primary and secondary caregiver-reported parenting and thelr interaction as

predlctors of chlldren ] fallures to wait.

Overall Modél : -Change Statistics

-, 4 Df R F  Cohen’sf Df AR°  AF B

: Step 1 7352 .06 297 .06 I
DRD4 Genotype - -.001

: C1 Authoritarian Parenting : 007"

- C1 Authoritative Parenting : o002t
C1 Indulgent Parenting ' .003

' C2 Authoritarian Parenting o . o T o S - .002
C2 Authoritative Parenting _ , ’ : o _ .002
-C2 Indulgent Parenting ’ o .002
Step2 = : 13,346 .07 1.88 .01 6,346 01 0.64 -
*DRD4 Genotype - -.000
-C1 Authoritative Parenting. . _ 003"
'C1 Authoritarian Parenting | 007"

~C1 Indulgent Parenting . - - .004

" C2 Authoritative Parenting - .002

- C2 Authoritarian Parenting - - - 2o .002
'C2 Indulgent Parenting + - - - ' S - -001
DRD4 Genotype X C1° Authoritative Parenting | ' -.003
DRD4 Genotype X C1 Authoritarian Parenting ' .001
DRD4 Genotype X C1 Indulgent Parenting ' ' -.004
DRD4 Genotype X C2 Authoritative Parenting ~ -.001
DRD4 Genotype X C2 Authoritarian Parenting \ \ .001
DRD4 Genotype X C2 Indulgent Parenting .009

**p<.01,* p<.057p <10.
Note: DRD4 genotype = DRD4 exon III VNTR status coded as 7-repeat absent = 0, 7-repeat present = 1, Gender coded as male = 1, female = 2.
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Table 5. Children’s DRD4 exon III VNTR genotype, average careglver-reported parentmg and their 1nteract10n as predlctors of '
children’s fallures to walt : } :

Overall Model o Change S'[atIStICS .

Df R F  Cohen’s Df AR AF -~ B
Step T 4385 06 6047 .06 j ; > -
DRD4 Genotype : I ‘ - ' - 014
Avg Authoritative v - R L | = . f : ' 005"
Avg Authoritarian - B : S SO o ..009™
Avg Indulgent R ' : R - 005
Step 2 . 10379 - .07 2837 01 6379 .01 071
DRD4 Genotype oD E : oo e 014
Avg Authoritative - S N - S R o ' 005"
Avg Authoritarian -~ - o © o .008"
Avg Indulgent ' , g . : 002
Avg Authoritative* Avg Authoritarian - 5 ‘ ) . ) : ' . , .000
Avg Authoritative* Avg Indulgent : L : SR . o , : -.001
Avg Authoritarian*Avg Indulgent - R : R S : - - 001
DRD4 Genotype*Avg Authoritative =~ ‘ L : S L .001
DRD4 Genotype*Avg Authoritarian . U ‘ - o o .003
DRD4 Genotype* Avg Indulgent : : : ' ' ~ - ..008

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

1€
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Our previous finding (Smith et al., under review) supported the moderating

| inﬂuence of parenting on the relationship between children’s DRD4 genotype and EC
using measures of parenting collected under low-stress conditions. To test whether the
failure to replicate this effect was due to differences in the context in which parenting was
as,Sessed, we re-ran our model testing the interaction between parenting and DRD4
genotype using parenting ratings from the three bag task only, as this task more closely
approximates that used by Smith and colleagues (under review). Results are shown in
Table 6. A signiﬁcant main'effect of observed negative parenting in the three bag task
was found, as was a significant interaction between observed posrtrve parentmg in the
three bag task and child DRD4 genotype -

To ﬁlrther understand the nature of the interaction, we plotted estimated levels of
failures to vyait aeross estimated levepls of observed positive parenting‘in the three bag task
for children:with and without the 7-repeat allele (adjusted for other variables in the model,
see Figure l').. For'children with at least one copy of the 7-repeat;alle1e, higher levels of
observed positive 'parenting in this task were significantly ajssoci\ated with fewer failures
in EC (b= (-.05\, SE = .02, p = .02); however, for children Without a copy ot‘ the 7-repeat
a11e1e, obseryed posrtive parenting in the three bag task was not significantly associated
wrth EC fallures (b=.01,SE=.01 p 46). |

Hayes and Matthes’ guidelines (Hayes & Matthes, 2009) were used for testing
regions of srgmﬁcance in two-way 1nteract10ns in multlple llnear regression according to
the J ohnson-Neyman techmque (Johnson & Fay, 1950) Th1s procedure uses the |
asymptotlc variances, covariances, and other regressmn parameters to determine the upper

and lower boundaries of the focal predlctor vanable at Whlch groups representlng a multi-



Table 6. Children’s DRD4 exon IIl VNTR genotype, observed posmve and negatxve parenting in the three bag task and their interaction

as predictors of children’s fallures to wa1t

Overall Model ' Change Statistics

, , Df R’ F  Cohen’sf Df AR?  AF B
Step 1 3388 .09 12627 .10 E
DRD4 Genotype , ; . .006
Positive Parenting . ' -.006
Negative Parenting : CLr 280"
Step 2 538 .10 8727 . 01 - 238 .01 270
DRD4 Genotype R S .006
Positive Parenting - ) RER . 009 - -
Negative Parenting ’ ' S f 302
DRD4 Genotype X R - -055
Positive parenting . . ‘ g
DRD4 Genotype X ' . - =115

Negative Parenting

***p<.001,*p<.057p <10 -

Note: DRD4 genotype = DRD4 exon III VNTR status coded as 7-repeat absent = (), 7-repeat present = 1, Gender coded as maIe =1,

female = 2.
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- 03 4 .= = 7-Repeat Absent
0.25 -
0.2
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Failuresin EC

0.1 -

1005 1 Region o.fVSEgnificance
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Region of

Significance

-3 -2 o R T ... 0 AR §

Positive Parenting |

1

L2

Flgure 1. Relatlonshlp between observed posmve parentmg 1n the three bag task and Chlld

EC fallures by DRD4 exon III VNTR genotype

Note The 11nes on the X axis at 78 and 1. 53 derlved from the J ohnson-Neyman

techmque (J ohnson & Fay, 1950) 1ndlcate the values of posmve parentlng below and

above (respectlvely) Wthh the two DRD4 genotype groups dlffer S1gn1ﬁcantly (p< OS) in

terms of EC fallures
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level moderator are significantly differgnt (p <.05) in terms of the outcome of interest. In
ihepresent case‘, we used DRD¢4 genotype as the focal predictor variable and the .- .
moderator was observed positive parenting during the three bag task. Thus, testing
regions of significance shows which levels of observed positive parenting (if any) are
differentially associated with EC failures for the two genotype groups.

"The degree of observed poéitive parenting in the three bag task at which group
differences in EC ‘emerged is shown in Figure 1. At levels of positive parenting greater
than 1.53, which is nearly comparable to the méximum value in the current sample, ' .
children with the 7-repeat allele demonstrated significantly fewer failures to wait than-
those without a 7-repeat allele, #(386) = - 1.97, :p <.05. Also, at levels of positive - : -
parenting below -.78, which is approximately equivalent to one stan.dard deviation below’
the mean, children with a 7-repeat allele exhibited more failures to wait, #(386) = 1.97, p .
<.05. Thus, group differences in EC failures eﬁmerged at both relatively high and .
relatively low Ievels of positive parenting, Which~sugéests that the 7-repeat of the DRD4
exon Il VNTR sensitizes children to the effects of positive parenting with respect to the
development of EC.

| ‘Discussion -

"The current study investigated associations between observed and caregiver-
reported parehting and children’s EC, and whether these associations were moderated by
children’s-DRD4 exon III VNTR genotype. Consistent with previous research examining -
the relationship between parenting and EC (Karreman et al‘.,'2008; Valiente et al., 2006),
a main effect of negative parenting behaviors was found across methods, providing strong

support for the notion that negative parenting is related to child EC. We foundno - .
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evidence that negative parenting was moderated by children’s DRD4 genotype in our
éample. However, in a model focusing on observed parenting assessed during a free play
task, positive parenting interacted with child DRD4 genotype to predict EC, such that
children with é 7-repeat allele demonstrated both significantly greater and significantly
lower EC than children without a 7-repeat allele, depending on the degree of positive
pafenting. More specifically, childrenfwith a 7-repeat allele receiving lower levels of -
positive parenting shoWed more failures in EC than children without a 7—repeat alleleina
similar parenting environment. In contrast, at higher levels of positive parenting, children
with a 7-repeat allele demonstrated fewer failures in EC than children without a 7-repeat
allele in similar parenting contexts. These results support recent work from our group
indicating that the influence of children’s DRD4 genotypes on emerging EC is moderated
byr.objective measures of parenting (Smith et al.j, under review). Our findings also serve to
support and exfend a newly emerging body of ﬁterature (e.g., Bakermans-Kranenburg &
Van Jj zendoom, 2011) suggesting that the presence of the 7-repeét allele may sensitize =
children to the effects of parenting in the development of EC, in a “for-better-and-for-
worse manner’”’ (Belsky & Pluess, 2009,‘ p. 12). \

- We found cross-rhethod negative associations between negatiye parenting =
behaviours and children’s EC. More specifically, observed negative parenting and
primary caregiver-reported authoritarian:parenting were assbciated with more failures to
wéit,'even in models controlling for the effects of other parenting variables. It is important
to bear in mind the cross-sectional nature of these associations, which preclude the -
development of firm conclusions about the direction of the relationship between parenting

and children’s EC, an issue that is addressed more fully later in this section. However, we
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posit that negative parenting could potentially influence children’s EC through a variety
‘of mechanisms. For example, parent hostility and negative affect likely induce negative
emotions in children, which may impair effective cognitive processing, thus leading to
lower child EC (Bléir; 2002; Hoffman, 2000; Raver, 1996). Additionaily, children’s
negative emotions may interfere with their ability to contemplate and select appropriate
respbnses and the ability or moﬁvation to internalize socially-dictated rules (Dix, 1991;
Grusec & Goodnow, 1994). Furthermore, parents who exhibit negative parenting styles
are likely modeiing poor inhibitory skills for their children (Halberstadt, Crisp, & Eaton,
1999).

-~ Unexpectedly, regression models showed significant positive links between - L
authoritative parenting averaged across both caregivers and children’s EC. This effect was
also present at the level of a trend for primary caregiver repoﬁs of authoritative parenting.
As authoritati\;e parenting is typically believed\ to promote adaptive child development
(Simons & Conger,— 2007), the mechanism through which it might influence failures in EC
is less clear; however, both authoritative and authoritarién parenting stylés consist of high
levels of parental control. High levels of parent intrusiveness and control ha\ve been
demonstrated to reduce children’s autonomy which undermines children’s ability to learn
from ex‘perience (Lengua et al., 2007); With respect to why this effect was significant only
for authoritative parenting averaged across caregivers, it may be the case that having two
caregivers who both engage in high levels of authoritative parenting is less optimal than

having only one caregiver who uses such a style, in conjunction with another caregiver

who engages in more coercive parenting tactics, at least with respect to children’s

emerging EC.
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‘Results of our analyses investigating observed pareﬁtihg during a free play task -

;)vere supportive of a differential susceptibility model (Belsky & Pluéés,,2009; Ellié et al.,
2011); tests of regions of significance showed that the two DRD4 genotype groups |
differed‘signiﬁcantly on EC failures when positive parenting was relatively high and

relatively low, with children with.a 7-repeat showing significantly fewer and significantly
more EC failures respectively than children without a 7-repeat allele. However, these
results were not found when observed parehting variables Were aggregated across two
parent-child interaction tasks, one of which was designed to elicit child misbehavior. The
reasons for this discrepancy in findings across tasks are unclear. However, the amount of
variance in EC accounted for by negative parenting decreased when including only the

- free play task in the model, leaving greater variance in EC. for the interaction'between o
positive parenting and child DRD4 genotype to predict. .

The obéérved pattern.of results also differs somewhat from our previous finding

(Smith et al., under review); while both studies indicate an interaction befween chiIdren’S
DRD4 genotypes and obéervaﬁonal measures of parenting, Smith et al. (under review)
obtained this effect in the context of negative, not positive, parenting. - This gould be the
result of sampling differences between the two studies. Ellis and 'colleagues (2011) have:
posited that restriction in range when assessing contextual variables may impair the -
ability to.detect differential susceptibility. In the present study, participants were a:
cdmmu'nity ‘sample from a relatively affluent and educated area, and negative parenting
behaviors were infrequent and relatively mild during observations, thus decreasing the

probability of capturing a full rangé of negative parenting behaviors. The sample used in

Smith et al. (under review) may have had greater variability in negative parenting,
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although differences in study methods make it difficult to directly test this possibility. In
éontrast, there is potential for substantial variability in positive parenting behaviors even
within affluent, educated families, which may exﬁlain why we obtained moderation only
for positive parentirig in the present sample. -

A previously discussed, the modest correlations between parent self-reports and
observed measures df parenting ‘suggest that the method of measurement is important in-
terms of detecting outcomes (Zaslow et al., 2006). Consistent with this notion, the pattern

of moderation found for observed positive parenting was not replicated using caregiver-

~ reports of positive parenting. Differences in the use of positive parenting practices are

potentially more subtle than the presence or absence of overtly negative behaviors. If
observationai ratings of positive parenting are simply more accurate than self-reports, this
may explain why we found evidence for moderation using one method and not the other.
However, it is élso possible that conceptual differences between our observed and self-
reported measures of parenting may account for these discrepancies. The PSDQ examines
autli;)ritative parenting, a construct incorporating high levels of control and - - .
responsiveness, but does not incorporate other relevant constructs capturedb\y the ..
observed measures‘of positive parenting_ihcluding parental positive affect, which m’ay be
particularly felevant for engaging thldren’s dopaminergic reward pathways (Ashby, Isen,
Turken; 1999), and thus especially likely to moderate the influence of DRD4 genotype.

- The mechanisms through which positive parenting moderates the influence of the
DRD4 exon IIl VNTR on children’s EC are unknown. However, Belsky aﬁd‘Perss ,

(2009) and colleagues (Ellis et al., 2011) have speculated that genetic sensitivity to |

contextual factors may be due to an increased responsiveness to environmental
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contingencies for behavior. If correct, polymorphic variants that shap'é dopaminergic -

» neﬁrotransmissioﬁ may be particularly imbortant candidates for genetic sensitivity, as
dopamine is the primary neurotransmitter involved in neurological pathways of reward
(e.g., Robbins & Everitt, 1999; Schultz, 2007), which plays a key role in learning. ~ . -~
Positive parenting behaviors may provide an important context of reward that either
enhanCés or mitigates children’s genetic predispositions. For example, chiI&ren with a 7-
repeat allele could éxhibit greater fluctuations in dopamine levels in response to the
rewarding context of high levels of positive parenting or to the absence of such rewards.
These dopamine fluctuations result in enhanced development of EC.in the context of
rewarding'“parent-child interactions, and relatively impaired development of EC when

| rewarding parent-child interactions are lacking. |

Contrary to previous research (e.g., Auerbach et al. 2001; Congdon etal., 2008; -
Schmidt et al., 20}01) which found a direct associ;tion between the 7-repeat allele of the

- DRD4 exon I1I VNTR and EC related constructs, the current study did not find a main

- effect for DRD4 genotype. Considering that these studiestall had smaller sample sizes -

than ours, these previous papers'may have produced chance findings. It is also })ossible

that this genetic variant does not influence the facet of EC captured by our tasks. EC is a

broad construct comprised of several components including attentional ;md inhibitory

control; while the current study examined the inhibitory. control aspect of EC, these other
studies typically focused on the attentional aspects of EC (Auerbach et al., 2001; Schmidt
et al., 2001) or on inhibitory control as defined in the executive functioning literature

(Congdon et al., 2008). Alternatively, this inconsistency could be the result of our choice

of how to group allelic variants. In the present study, children with and without the 7-
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repeat allele were separated into two groups; however, previous studies have also chosen
‘ to group alleles based on short and long variants (i.e., greater or less than 6 repeats; -
Schmidt et al., 2001), Unfortunately, given the rarity of some DRD4 exon IIl VNTR |
alleles in our sample, testing associations between multiple genotypes was not possible in
the present study. Our decision to focus on the 7-repeat variant is consistent with most
published research, and permifted us to extend and replicate preVious work from our
group on thié variant.

" In'our sample, children without a 7-repeat allele were more likely to have primary
caregivers who utilized an authoritarian parenting style, suggesting the possibility of a
gene-environment correlation (rGE; Rutter, 2006). While a handful of papers reporting "
rGEs have emerged in recent years (Jaffee & Price, 2007; Mills-Koonce et al., 2007; = -
Propper et al., 2008), these have not focused oh the DRD4 polymorphism examined in the
present study.v Given the lack of relevant‘reseé}rch, no specific hypotheses were méde ‘
about the existence of an rGE between children’s DRD4 genotypes and parenting in the
present study; however, the finding obtained is arguably in the opposite direction from
what might be expected. Given the literature indicating an a;ssociation'betw:een the 7-
repeat allele and impulsivity, novelty seeking, aggressive‘behavior ‘and attention -
difficulties, one might expect that children with a 7-repeat allele would evoke greater
negative parenﬁng than those without a 7-repeat allele. Such an rGE might emerge
through evocative or passive mechanisms; for example, having a 7-repeat might lead to
impulsive child behavior that neceseitates greater parental control, or an rGE might
emerge if parents themselves engage in poorer parenting practices due to having a 7-

repeat themselves. It is more difficult to formulate plausible reasons for the opposite
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pattern of associations found in‘the present study. :However, perhaps parents are less -
@dérstanding or tolerant of rule violations if they do not possess a 7-repeat themselves,
and are consequently are more strict disciplinarians with respect to.parenting style. It is
also possible that this finding is due to chance. Future research should investigate
mediation models and how child behaviors might account for this observed gene-.
environment correlation.

As previously discussed, correlations between laboratory observations and . . ,‘
caregiver-reports of parenting have been modest, and our results are consistent with this
finding (Zaslow et al., 2006). As expected, gfven the behaviors that contributed to the::
observed negative parenting aggregate, this scale was positively correlated with caregiver
reports of authoritarian parenting. This indicates that parents who Wére observed to utilize
more n\egati\ievparenting strategies also reported using more cold and controlling
techniques. A Weaker association was also found bétween bbserved negative parenting
and indulgent pvarenting. This indicates that parents who were observed to utilize more
negative parenting strategies also reported themselves as more likely to give in to their
children’s demands. As expected, positive observed parenting was positivél}: correlated
with primary caregiver-reports of authoritative parenting, indicating that parents observed
to-usé more positive techniques were also more likely to report themselves as being
authoritati§e in parenting style. Also as expected, positive observed parenting was
negatively associated with priinary- caregiver reports of authoritarian and indulgent -
parenting. This suggests that parents who were observed to use more pdsitive techniques-

were less likely to report themselves as being indulgent or authoritarian in style.

- Interestingly, primary and secondary caregivers’ reports of parenting were
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positively associated, indicating similarity of self-reported parenting across caregivers.
‘This is consistent with previous research suggesting that partners typically display similar
parenting styies (e.g., Baumrind 1973, Simons & Conger, 2007). Parenting strategies . .-
across caregivers could be similar for a variety of reasons. For example, personality has-
been shown to influence parenting style (Prinzie, Stams, Dekovic, Reijntjes, Belsky,.:
2009). Conside’ring that individuals are drawn to mates with similar attributes and . -
personalities (Russell & W;ells,‘l991; Simons & Conger, 2007), this trait similarity may
predispose to similarities in caregiving. Alternatively, parenting strategies could’be: * '
influenced by socialization such that each caregiver influences his/her partner’s parenting
strategies over time (Buss, 1984). Finally, a less commonly considered possibility is that
child characteristics evoke particular parenting strategies, with similarities in parenting
across caregivers resulting from child attributes. In addition, each caregiver’s report of
authoritarian pﬁrenting was positively correlat?é"dwith the other caregiver’s report of
indulgent parenting, suggesting the possibility of éaregivers auemptiﬁg to offset a -
- coparent’s overly strict parenting style with a more indulgent approach to parenting.
Strengths, Limita'tiqns and Future Directions S |
- This study built upon the existing literature examining whether DRD4 exon III
VNTR genotype and parenting interact in the development of early emerging EC. ‘.Our .
study extended previous work by: 1) the use of a relatively large sample size; 2) the .
ihcorporation of observational measures of EC; 3) differentiating between positive and
negative parenting behaviours; 4) including caregiver-rep()'rted pa;enting for both primary
and secondary caregivefs; and by 5) assessing parenting in naturalistic home .. - .

environments. However, our study also had some limitations. First, while EC has been
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defined as a multifaceted construct (Rothbart et al.; 2001), our EC tasks focused solely on
the assessment of the inhibitory control aspects of the broader construct. Future research
attempting to examine determinants of EC would benefit from the use of a more diverse
array of tasks to cr_éate a more comprehensive profile bf children’s EC. Second, while the
choice of a community sample was ideal for identifying potential interactions between
positive parenting; DRD4 and EC, it may have limited our ability to 'examine a wide range
of negative parenting behaviors. Thus, future research interested in DRD4 as a differential
susceptibility factor should seek to maximize variance in measures of contextual variables
by speciﬁcally recruiting high-risk samples (Ellis et al., 2011). Third, our attempt to
examine interactions between primary and secondary caregivers was limited by the fact
that we did not collect observational measures of the secondary caregiver’s parenting.
Fourth, it is important to note that we examined only a single genetic variant in the -
present study,v though rhultiple genes likely int\eract to influence developing EC (e.g.,
Bel’sky & Beayer, 2011). Finally,‘ given the cross-sectional nature of the current study, the
direction and mechanism of causality associations between parenting and EC remain
ambiguous. It is difficult to determine whether parenting behaviors inﬂuen;e. children’s
EC or whether children’s EC influences parenting. For example, it ‘is plausible that
children with poor EC elicit the use of more controlling paren‘ting behaviors than children
with better EC. A longitudinal study, conducted by Eisenberg and colleagues (2005),
Supported only the presence of unidirectional effects of parenting on children’s EC,
’although it is pdssible that parenting and EC have bidirectional effects on each other over

time. Future work should seek to examine these relationships longitudinally in order to

better understand how parenting and children’s EC shape one another over time, and



whether children’s genetic polymorphisms influence these relationships.
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~ Appendix A: Coding of Effortful Control in Tower of Patience & Snack Delay

Subject ID: Coder Initials:
' Date:

Trials begin after the child places the block on the tower: Ti-5ec; T2-10 sec; T3-15 sec; T4-no pause; T5-
20 sec; T6-30 sec

1. Failure to wait turn: when a child does NOT wait for his/her turn in the epoch
Record # of times child does NOT wait turn in each epoch - ,
-Criteria for NOT waiting turn: = . .
a. Child preemptively places block on the tower
b. Child clearly tries to place block on tower, but is stopped by the experimenter
c.‘ Child clearly tries to place the block on the tOwer but is too short.

2. # of prompts to experlmenter the number of prompts that the child directs to the experlmenter during
the epoch (this includes physical motzons/gestures (i.e., child points finger) and verbalizations (“Go!” or
“Put your block on!”)). If child repeats any prompt in rapid sequence for longer than 4 seconds, this may be
best coded as an additional prompt (e.g., tapping the top of the tower repeatedly) this is different from two
obviously distinct prompts that occur within the same 4 second period (e.g. “put it on”, brief pause, “put it
here”); if unsure, consult with another trained coder. When a verbal and physical prompt occur together .
(e.g. tapping tower and saymg “put it on”) it is coded as two separate prompts

3. # of times child self—dlrects the number of tlmes ch11d corrects h1s/herself from placlng a block on the :
tower out of turn.

Tower#l () delay tlme |

Places ﬁrst block: Experlmenter or Child

Trial: 2 vl(5s), 2(105) ‘ 3(155) ., 4(h6‘ne‘)*,:‘ '5 (Llﬂs) 6k30s) Totel-

TALLY:
Failure to wait

TALLY: # of
prompts

TALLY: #child
self-directs -

. Tower #2: () = delay time . .

: Places first block: Experimenter or Child

Triel: ' | 1(5s) | 2(10s) 3(15s): 4 (none) 5(20s)7 6 (30s) Total ~

TALLY:
Failure to wait -

TALLY: # of
prompts

TALLY: #child
self-directs
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Subject ID: v Coder Initials:
) Date

Trials begm when snack is placed on plate: TI-no pause/practtce trzal 72-5 sec;
T3-10 sec; T4-no pause; T5-20 sec; T6-no pause; T7-30 sec

1. Failure to wait turn: Child does NOT wait for bell signal to eat snack in the epoch

Record # of times child does NOT wait turn in each epoch. Remember that the child must eat the

snack in order for a failure to have occurred.

-Criteria for NOT waiting turn:
- a. child preemptively picks up cup. and eats snack BEFORE bell

51gnal b. child preemptively rings bell (that the experimenter is holdmg) ,
and then picks up cup and eats snack; c. child grabs snack directly from bag and
eats snack or child picks up snack from plate BEFORE cup is placed on top of
snack and eats it

2. # of prompts to experimenter: code the number of prompts the child gives the experimenter
during the epoch (this includes verbal prompts (i.e., “Go!”, “I’m ready”, “ring it”), and physical
prompts (i.e., pointing to or shaking the bell)). If ch11d repeats any prompt in rapid sequence for
longer than 4 seconds, (mock bell shaking motion) this may be best coded as an additional prompt
(e.g., miming shaking motion repeatedly) this is different from two obviously distinct prompts that
occur within the same 4 second period (e.g. “put it on”, brief pause, “put it here”); if unsure, '
consult with another trained coder. When a verbal and physical prompt occur together (e.g.
miming shaking motion and saying “put it on”) it is coded as two separate prompts.

3. # of time child self-directs: the number of times child reaches to pick of the cup, but stops
him/herself from picking up the cup BEFORE the bell signal

**If the child picks up the cup and holds the smarty in their hand until the experimenter rings the
bell do not code it. They must either eat the smarty (failure to wait), prompt the experimenter to

rmg the bell, or reach for the cup and pull back (self- dlrect) to receive a code.

( ) delay tlme

‘Trials: 1 (none) | 2 (5s) 3 (10s) | 4 (none) | 5(20s) | 6 (none) | 7 (30s)- | Total
practice ‘ '

TALLY:
Failure to
wait

TALLY: #
of prompts

TALLY:;
#child self-
directs
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Appendix B: Parent-Child Interaction Tasks Coding Manual & Record Form

Nete This codking»syst/em is derived'from the Teaching Tasks ’c’o“ding manual and
Qualitative Ratings for Parent-Child Interactlons (Welnﬁeld Egeland & Ogawa 1998;
Cox & Crnlc 2003) ‘ S ey ‘ TR

CODING

A. RATING SCALES

There are ﬁfteen ratrng scales used for codlng the parentrng tasks Seven of these scales
focus on parent behavior, elght focus on child behavior, and two scales are more dyadic.. .
Thescales are: ST o

Parent Sensitivity/Responsivity
Parent Detachment :
Parent Supportive Presence
Parent Intrusiveness.

* Parent Hostility

Parent Quality of Instruction'
Parent Confidence . :
Parent Positive Affect1v1ty
Parent Negative Affectwlty v
Child Persistence

Child Interest/Engagement
Child Positive Affect

Child Negativity to Parent
Child Negative Affect

Child Compliance . S
Child Affection (posrtrve orlentatron) to Parent :

Child Avoidance of Parent :

Quality of Relatlonshrp

Boundary Dissolution .

Each scale is presented here contalnlng an 1n1t1al descrlptlon of the goals of the scale and a
description of each ratrng point. ~ :
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Parent Sensitivity/Resposivity: This scale focuses on how the parent observes and .
responds to their child’s social gestures, expressions, and signals as well as how they.
respond to child negative affect. The key defining characteristic of a sensitive interaction.
is that it is child-centered. The sensitive parent is tuned to and manifests awareness of the
child’s needs, moods, interests, and capabilities, and allows this awareness to guide
his/her interaction. A sensitive parent provides stimulation that is appropriate to the
situation. He/she provides the child with contingent vocal stimulation and acknowledges
the child’s interest, efforts, affect, and accomplishments. A sensitive parent can spend -
time just watching the child but the difference between them and a detached parent is that
the sensitive parent seems to be actively taking an interest in the child’s activities, as .. -
evidenced by comments and embellishments when the child loses interest. A sensitive
interaction is well timed and paced to the child’s responses, a function of its child-
centered nature. Such an interaction appears to be “in sync”. The parent paces toys and
games to keep the child interested and engaged, but also allows the child to disengage and
independently explore the toys. Some markers of sensitivity include: (a) acknowledging
the child’s affect; (b) contingent vocalizations by the parent; (c) appropriate attention -
focusing; (d) evidence of good timing paced to the child’s interest and arousal level; (e)
picking up on the child’s interest in toys or games; (f) shared positive affect; (g)
encouragement of child’s efforts; (h) providing an appropriate level of stlmulatlon when
needed and (1) 51tt1ng on ﬂoor or low seat, at child’s Ievel to 1nteract , ~

1. No Sens1t1v1ty ‘There are almost no s1gns of parent sensmvrty Thus the parent is

- either predominantly intrusive or detached. The parent rarely responds
appropriately to the child’s cues, and does not manifest awareness of the child’s
needs. Interactions are characteristically ill-timed or inappropriate. A parent who
typlcally appears obhv1ous or pun1t1ve to the chlld’s needs and affect would -
receive this score. S N -

2. Very Low. This score would be given to parents who dlsplay Weak or 1nfrequent
signs of sensitivity/responsiveness. While the parent is sometimes sensitive, the
balance is clearly in the direction of insensitivity. The parent may give some . -
delayed or perfunctory responses to cues from the child but the parent clearly -
appears more unresponsive than responsive. |

3. Low. This rating should be given to parents who display some clear instances of
sensitive responding. The parent can be characterized as sensitive to the child;:
however, the parent’s behaviors may be mechanical in quality and ill-paced. The
interaction can be characterized by a mixture of well-timed and faster paced. " -
episodes, or by a parent who is trying to be sensitive, but the interaction has signs
of insensitivity. This rating may also be given to parents who are trying to interact
appropriately -with their child but he/she may appear not to know what to do. The
parent is inconsistently sensitive and hard to categorize. - :

3.. Moderate. This rating should be given to parents who are predominantly
sensitive/responsive. The parent demonstrated sensitivity in most interactions but
may neglect to give a fuller response or a well-timed, appropriate response. Some
of the parent’s responses are mixed, i.e. some are half-hearted or perfunctory, but
the majority are full responses.
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4. High. The rating should be given to parents who are exceptionally sensitive and
responsive. Instances of sensitivity are rare and never striking. Interactions are
characteristically well-timed and approprlate Overall most responses are prompt

, approprlate and effectlve S R

Detachment/Disengagement: The detached parent appears emotionally uninvolved or
disengaged and unaware of the child's needs. This parent does not react contingently to
the child's vocalizations or actions, and does not provide the "scaffolding" needed for the
child to explore objects in novel ways. Detached parents either miss or ignore the child’s
cues for help with toys and games, and their timing is out of synchrony with the child's
affect and responses (although not the overwhelming barrage of stimulation that intrusive
parents present). Simply allowing the child to play by him/herself is not necessarily a
sure sign of detachment; this can be appropriate at times, such as when the childis =
playing happily or contentedly and the parent checks in with the child visually. The . -
detached parent will remain disengaged even when the child makes a bid for interaction
with the parent. The detached parent is passive and lacks the emotional involvement and
alertness that characterizes a sensitive parent. He/she appears uninterested in the child:
There may be a “babysitter-like” quality to the interaction in that the parent appears to be

somewhat attentive to the child, but behaves in an impersonal or perfunctory manner that

fails to convey an emotional connection between the parent and the child. - Other parents-
may demonstrate a performance-orientation in that the interaction is tailored towards.

_ performmg for the camera rather than reactmg to and facﬂltatmg chrld-centered behav1or

1 Not Detached ThlS ratrng should be given to parents who dlsplay almost no s1gns
of detachment or under involvement. When interacting with the child, the parent is
clearly emotlonally mvolved These parents can be sensitive or mtruswe

2. Mmlmal Detachment. ThlS ratlng should be given to parents who dlsplay
minimal signs of detachment. ‘While they are clearly emotionally involved w1th
- the child during most of the interaction, there may be brief periods of detachment.

-+ 3. Somewhat Detached. This rating should be given to parents who remain involved
- and interested in the child while at the same time demonstrating the tendency to
act in an uninterested, detached or perfunctory manner. Parents alternate between
periods of engagement and disengagement. The periods of disengagement may
- be marked by unemotional or impersonal behavior. There may be a low-level of
impersonal/unemotional behavior running throughout the interaction.

- 4. Moderately Detached. This rating should be given to parents who are
- predominantly detached. While there may be periods of engagement, the =~ - .
interaction is characterized chiefly by disengagement. The parent may be passive
and fail to initiate interactions with the child. When interactions do occur, they
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- may be marked by an impersonal, perfunctory style Parent may show a lack of
: emotronal engagement throughout the mteractron : g

5. Highly Detached Thrs ratrng should be given to parents who are extremely

- detached. The child plays without parent attention almost all of the time, even
when the parent is within a suitable distance for interacting. In the minimal

- instances of involvement, the parent's behaviors are simple, mechanical, *
stereotyped, bland, repetitive, and perfunctory. The parent is clearly not

. emotionally involved with the chrld and appears to be "JUSt gorng through the
motlons : : s R N AN

Parent Supportive Presence: A parent scoring high on this scale expresses positive -
regard and emotional support to the child. This may occur by acknowledging the child's
accomplishments on task the child is doing (e.g. building a house of blocks), encouraging
the child with positive emotional regard (e.g. "You're really good at this"/"You got
another one right”) and various other ways of letting the child know that he/she has their.
support and confidence to do well in the setting (e.g. positive reassuring voice tone). If the
child is having difficulty with a task, the parent is reassuring and calm, providing an
affectively positive "secure base" for the child, perhaps leaning closer to the child to give
a physical sense of support. A parent scoring low on this scale fails to provide supportive
cues. They might be passive, uninvolved, aloof, or otherwise unavailable to the child.
Such a parent also might give observers the impression that they are more concerned
about their own adequacy in the setting than their child's emotional needs. A potential
difficulty in scoring this scale is to discount messages by the parents that seemingly are
supportive in verbal content but are contradicted by other aspects of the communication -
(e.g., the parent seems to be performing a supportive role for the camera and not really
engaged in what the child is doing or feeling). Signs of such questionable support are
‘improper timing of support, mismatch of verbal and bodily cues, and failure to have the
child's attention in delivering the message. These types of supportive messages would not
be weighted highly because such features suggest that supportive presence 1s nota well
practrced aspect of their 1nteract1on outsrde the laboratory settlng 3

L Parent completely falls to be supportrve to the chrld e1ther bemg aloof and unavarlable
or bemg hostile toward the ch11d when the chlld shows need of some support

2. Parent provrdes very lrttle emotronal support to the chrld Whatever supportlve :
presence is displayed is minimal and not timed well, either bemg glven when the Chlld
does not really need it, or. only after the chrld has become upset v

3 Parent gives some support but itis sporadlc and poorly tlmed to the chrld's needs The
consistency of thls support is.uneven so as to make the mother unreliable as a supportive

presence

4. Parent does a respectable job of being available when their child needs support. The - -
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- parent may lean closer as the child shows small signs of frustration and praise the -
- child's efforts to show that they are available and supportive, but 1ncons1stency in thls
- style makes support unrellable or unavailable at crucial times in the session. |

5. Parent provides good support, reassurance and confidence in the child's ability, but
- falters in this at times when the child especially could use more support. Or, parent is
- universally supportive but gives no evidence of modulation to the child's needs.

6. Parent establishes him/herself as supportive and encouraging toward the child and

- continues to provide support when the child needs it. As the child experiences more
difficulty, parent support increases in commensurate fashion. The parent has some
lapses, however, in which the child's performance wavers for lack of support. Yet, they
redouble support and attempt to return the ch11d to a level of confidence that is more
optimal. ~ -

7. Parent skillfully provides support throughout the session. Parent sets up the situation
- from the beginning as one in which they are confident of the child's efforts. Parent may
- reject inadequate solutions to problems in a way that does not reduce their support and
- confidence in the child's ability to get the correct solution. If the child is having - .
. difficulty, the parent finds ways to encourage whatever solution the child can make.
- Parent not only is emotionally supportive but contmuously reinforces the child's
success.

Parent Intrusweness A parent scoring hlgh on thls scaIe lacks respect for the Chlld as an
individual and fails to understand and recognize the child's effort to gain autonomy and
self awareness. This parent interferes with the child's needs, desires and interests or actual
behaviors. The parent’s behavior is guided more by their own agenda rather than the -
child's needs. Reasonable or appropriate limit setting or directing the child's behavior to
‘the task may be intrusive, depending on the content of the parent's involvement. Setting
limits is crucial to the socialization process at this age, and giving the child directives is
part of many tasks. But behaviors are intrusive if they indicate a lack of respect for. -
the child. Intrusiveness can occur in a harsh physical manner (parent grabbing the child's
arms or hands and placing them somewhere else), or with affection (inappropriate
contact which interferes with the child's efforts, such as kissing, hugging, etc.), or if the. -
parent does not allow the child autonomy in problem-solving tasks (imposes d1rect10ns
and does not allow opportunities for self-directed efforts). It is important that -~
intrusiveness be evaluated from the perspective of the child. Look at cues from the child
preceding or after the parent's behavior to see how the child has perceived the parent’s
action; and what may seem as intrusive to the coders, may not be to-the child (e.g., if fast-
paced stimulation from the parent is enjoyed by the child, as shown by smiles or laughter,
parental behavior that would otherwise be judged as intrusive will not be counted as such.
However, because this judgment is highly subjective, this aspect should not carry a lot of
weight when coding, but attention to context is important.)

1. No Intrusiveness: No sign of intrusiveness. The parent may be involved yet continues to
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respect the child's needs, or may alternatively be totally u'ninvOlved with the child and appear
withdrawn. In either case, the parent does not impose directives on the child unless it is clear

that the chlld needs direction. If d1rect1ves are glven it is in a manner showmg respect for the
chlld AT : - - 2

2. Vex_'x" Low Parent may show subtle signs of being intrusiVe i.e. stepping in to help
‘before the child demonstrates need but the child does not perceive these as intrusive and
is not upset by them

3. Moderately Low: There is some indication of intrusiveness but it is not pervasive.
- These instances are of low intensity and again may not cause the child to become - :
upset. For example, the parent may redirect the child to a new toy/task in a poorly.
- timed fashion. Alternatively, low level intrusiveness may be "chronic"; however, the
child has the opportunity to do some exploration.

4. Moderate: Clear signs of intrusiveness and/or a feeling of intrusiveness that is easily or
clearly picked up by the coders, but parent still allows the child periods of exploration or -
autonomy. The instances of intrusiveness are generally of low intensity (i.e. the parent "
provides new instruction before the child has had a chance to complete the last task), yet
there may be one high level act at an 1nappropr1ate tlme or there may be an eplsode of
rough phys1cal handlmg :

5. Moderatelv ng_ Clear signs that parent does not respect the chlld's needs and
interests. There may be a couple high intensity, or several low level intrusive
interactions. E.g., parent may often grab objects from the child, issue directives with
- no regard for child's response, or do much of the task for the child. However, parent
= may allow the ch11d some perlods of exploratlon or autonomy. ‘

6. ng : Clear 1nc1dents of i 1ntrus1veness throughout the session, and the parent’s agenda
~ clearly has precedence over the child's needs and interests. There may. be either several
high intensity intrusive interactions or persistent‘low level intrusive interactions. E.g., the
parent may grab the child and physically direct behavior more than once, or the parent
may be uninvolved for long periods, but whenever they do interact, these interactions
are consistently intrusive. Parent also allows for less autonomy than exhibited in #5.

7. Very High: A highly intrusive parent’s agenda clearly has precedence over the child's.
Parent frequently intervenes inappropriately without cues from the child, and reacts to
his/her own schedule rather than the child's needs. Frequent high level indicators (i.e.
takes stimulus out of child’s hands, no regard for what child wants to do, > #6) are
pervasive throughout the session (i.e. parent appears to be doing task him/herself). -
Shows assertiveness to get the ch11d to comply with the1r wishes whlch are not task
related : SHE S 2

‘ Parent Hostility: This scale reflects the parent's expression of anger, frustration,
annoyance, discounting or rejecting of the child. A parent scoring high on this scale
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would clearly and openly reject the child, blame him or her for mistakes, and otherwise -
make explicit the message that they do not support the child emotionally. A parent scoring
low on this scale may be either supportive or cold and show some expressions of anger,
frustration, or annoyance, but they do not blame or reject the child. A rejecting parent may
also show some Supportive Presence (and the inconsistency of their behavior would be
revealed by these two scores). Given the low‘frequency and the clinical relevance of
rejecting one's child during a vrdeotaped session, any events ' which are clearly hostlle
should be Welghted strongly in th1s score : ‘

l.Vel_y low: Parent shows no signs of anger, annoyance, frustration, or rejection. They
may or may not be supportive, but they do not try to put down the child or avoid the child
in rejecting ways. Passive or emotionally uninvolved parents would be included here if
the parent d1d not reJ ect the chlld or communlcate hostlhty toward the Chlld

2. Low Parent d1d one or two thlngs that seemed to communlcate a little host111ty (1 e.
anger, frustration, annoyance) toward the child. These messages were not overt but rather
muted expressions toward the child (e.g., pulling away something with a jerk, putting
hand on their hip to show exasperation, giving a negative look at the child briefly, having
an exasperated tone of vorce, parrotmg or mlmlckmg the. chlld ina negatlve fashron)

3 Moderatelv low Srgns of hostlhty agaln are very ﬂeetmg, but they occurred on several
occasions during the session, and at least one sign could be identified as clear and overt or an
accumulating sense of unexpressed anger and avmdance toward the child was seen in the
parent's behavror - : : SRR o

4. Moderate:' Several instances of hostile or rejecting behaviors. Two or more of these
events are reliably clear to observers, but expressions are brief and do not set the tone of
parent's interactions immediately following the episodes.

5. Moderately high: Parent is overtly rejecting or hostile several times. Behaviors include
overt and clearly communicated rejections of child and expressions of hostility or anger
which appear intermittently through substantial periods of the session. This parent's
behavior is more rejecting than not, either by the frequency of hostile behavror or by the
potency by whlch reJ jection is commumcated several tlmes 1n the sessron :

6. High: Parent has frequent expressmns of rejection and host111ty d1rected toward the

~ child. There is little or no effort to show warmth during substantial portions of the
session, especially after parent becomes irritated with the child (i.e., parent may
initially be warm and then rejects the child strongly). Parent is frankly and directly

- rejecting and hostile (e.g., telling child they will leave him/her behind if he/she does
not do the task/play with the toy, using negative performance feedback but little =+ -
positive feedback, blaming the child for incompetence on the tasks, and overtly
refusing to recognize the child's success, e.g., "You couldn't have done it without me -
showing you!"). Any warmth seems superficial relative to the parent's distancing from
the child, and rejection is used as a control technique against the child. -
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7.Very high: Parent shows characteristics of the previous scale point, but e){pressions of
anger toward the child also are accompanied by strong, barely controlled emotions,
- suggesting the possibility of physical abuse  and neglect of the child in some situations.

" Parent Quality of Instruction: The important features of this rating are how well the -
parent structures the situation so that the child knows what the task objectives are and
receives hints or corrections while solving the problems that are: (a) timely to his/her
current focus, (b) paced at a rate that allows comprehension and use of each hint, (c)
graded in logical steps that the child can understand, and (d) stated clearly without
unnecessary digressions to unrelated phenomena or aspects of the task that might only
confuse the child. The parent's approach suggests that they have some sort of plan for how
their instructions will help the child. Yet, the parent is also flexible in their approach and
uses alternative strategies or rephrases suggestions when a particular cue is not working,
and they coordinate their suggestions to the effort that the child is making to solve the
task. See attached list for a more complete description of the components of quallty
mstructlon. _

1. Parent's instructions are uniformly of poor quality. They either are totally uninvolved or
fail to structure the tasks so that the child understands what is required, and the parent
gives clues that are of no help to the child's problem-solving efforts and appear to embody
no effective plan of teaching.

2. Parent occasionally gives effective instruction. Parent may be able to structure the tasks
so that the child understands what to do and gives afew helpful hints to the child, but
these are minimal compared to the 1neffect1veness of most of their attempts or lack of
attempts S

3. Parent effectlvely structures some portlons of the tasks and prov1des good h1nts but
thelr assistance is 1nadequate for much of the sesswn N

4. Parent provides adequate structure and instruction for the child to work on the tasks

durlng much of the session, but overall their instruction is lacking in major ways at -

several points during the session. Alternatively, the parent may approach tasks in a way

that is very structured but requires the child to attend primarily to their directives and

allows little opportunity for the child to engage the tasks directly (i.e., the parent therefore

does not have to coordinate their teaching to the child's efforts); the result is that the -
chlld does not gam a sense of competence in performmg the tasks

5. Parent generally prov1des instruction that is sufficient and appropnate but there are
some periods in which it is inadequate in amount or quality. Alternatively, the parent
may approach tasks in a way that is very structured but requires the child to attend
primarily to their directives and allows little opportunity for the child to engage the task
directly (i.e., the parent therefore does not have to coordinate their teachmg to the '
Chlld'S efforts) yet desplte their dlrectlveness, chlld stlll gams a sense of
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competence

6. Parent's instruction demonstrates most of the des1rable features for thlS ratrng andin _
general the parent appears to prov1de good help throughout the session. .

7. Parent demonstrates almost all the characterlstlcs of effectlve 1nstruct10n cons1stently
throughout the session. The tasks are sufficiently structured so that the child understands
the objectives and can attempt to solve the problems directly. Parent's a551stance
coordlnated to the chlld's activity and needs for ass1stance :

Components of Quality of Instruction (indicative of high quality instruction)
-obtains child's attention . ‘

-explams the goal of the task in a developmentally appropriate manner -
-prov1des 1nstruct10ns which are contlngent upon the chlld's prev1ous actlon (e 2., Chlld
picks up a block; parent : :

then tells ch11d to find one that looks the same)
-structures the task into logical steps
has a range of str_ategles which théy can apply in response fo the childls ‘a‘ctirons . -
-changes strateéiles when the current one is not working and does so in a timely manner
-prov1des appropriate feedback (e g, okay, that's it, try agam)
-uses developmentally appropnate language that thelr ch11d can understand
-times their instructions based on chlld’s act1ons does not present instructions too quickly
(while child is still

work1ng on prev1ous step) or t00 slowly (long after the ch11d ﬁrst shows 1nd1cat10ns of
needlng help) :
5perSists despite difﬁvculties;ldoes not give up
Parent Confidence: Degree to which the parent seems to believe that they can work
successfully with the child in the situation and that the child will behave appropriately

(whether this is more or less task oriented depends on parent's deﬁnmon of the srtuatlon
asa soc1al or. ach1evement orxented act1v1ty)

1. Mostly unconfident: Parent is uncertain in interactions with their child, being either
unduly tentative, restricting, or appeasing (or a combination of these behaviors). Signs
of a lack of confidence include doing the tasks for the child, appeasing the child by
letting him do what he wants, overkill with strong reinforcement, showing clear signs
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of relief when the tasks go successfully, periodic checking with the experimenter to see
- if they are "doing it right", apologizing for behavior, and/or anxious laughter and
- giggling in response to their own or their child's efforts. There may be a sense that they
are trying to deal with problem situations by using such tactics that distract from the
issue rather than dealing with it directly. Alternatively, a parent may not show
_tentativeness, but be overly power assert1ve/ intrusive / grabby in thelr attempts to
control her child's behav1or : :

2. Somewhat unconfident: Parent seems fairly confident that they can interact w1th the
- child in ways that will be satisfactory; however they do show some evidence of
- hesitancy or appeasement or anxiety in making requests of the child. A few signs of a
-lack of confidence (as described above in 1) may be present but are not -
- pervasive and do not persist throughout the session.

3. Mostly confident: Parent is quite confident that their interactions with the child will-
proceed in an acceptable manner and that they need not take special precautions to ensure
this. Parent seems relaxed about interacting with their child and seems to believe that they
could deal adequately with any problems that might arise. Parent trusts in their instincts
and skills as a parent (whether or not we as coders believe that they should!).

Parent Positive Affectivity: This scale is a measure of the frequency and intensity of the
parent’s expression of positive affect (PA). Positive affect includes facial, vocal, and
bodily components. A high score on this scale may be obtained even if the parent
expresses negative affect in the session.

N

N

1. Low Parent PA: Parent shows very little or no positive affect throughout entire
session. Examples of low parent PA include lack of smiling, low energy, and subdued/
blunted/ flat affect.

N

2. Moderate Parent PA: Parent exhibits a few instances of positive affect (i.e. slight
smiles). The majority of the PA displayed is of low intensity; however, there may be
clear, but few, instances of moderate/high intensity PA (i.e. laughing, hugging the child).
These elements are only minor elements of the session and are not expressed frequently or
consistently.

3. High Parent PA: Parent clearly expresses PA at a level that is more intense and
frequent than in #2. Parent appears energetic and engaged. Parent may display frequent
low level instances of PA (i.e. contentment, smiling), but also displays several high level
instances of PA.
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Parent Negative Affectivity: This scale is a measure of the frequency and intensity of
the parent’s expression of negative affect (NA). Negative affect includes facial, vocal,
~and bodlly components. A high score on this scale may be obtained even if the parent
expresses positive affect in the session.

1. Low Parent NA: Parent shows very little or no negative affect throughout entire
session. Examples of low parent NA include lack of irritability, frustration, or any other ."
form of NA (i.e. anger, sadness, fear).

2. Moderate Parent NA: Parent exhibits a few instances of negative affect. The

majority of the NA displayed is of low intensity (i.e. slightly negative tone of voice).
These elements are only mmor elements of the session and are not expressed frequently or
consistently. '

3. High Parent NA: Parent either expresses (1) consistent low levels of NA throughout
session, or (2) at least two clear instances of NA that are of greater intensity than in #2
(i.e. shouts at child, grabs child)
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Starttime: .~~~ Stoptime:
“Coder Initials: _ Date:
Behavior | : R “Noteleom.ments - .| Score

Parent Sensitivity/Responsiveness

Parent Detachment

Parent Supportive Presence

Parent Intrusiveness

Parent Hostility

Parent Quality of Inetruction (code for puzzles
| with parent task only) ‘ ‘ o

| Parent Confidence

Parent Positive Affectivity

Parent Negative Affectivity -
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Appendix C: Parenting Styles and Dimension Questionnaire i
Please rate how often yqu eXhibii eéch 'behévior‘ with your child'.‘

| EXHIBIT THIS BEHAVIOR

1 = Never
2 = Once In Awhile
3 = About Half of the Time
4 = Very Often
5 = Always
1 | am responsive to our child’s feelings and needs.
2 | use physical punishment as a way of disciplining our Chl|d
3. I take our child’s desires into account before asking the child to do something.
4 When our child asks why he/she has to conform, | state: because | said so, or |

am your parent and | want you to.

I I explain to our child how we feel about the child's good and bad behavior.
b | spank when our child is disobedient.
T | encourage our child to talk about his/her troubles.
__ 8 I find it difficult to discipline our child.
9 | encourage our child to freely express himself/herself even when disagreeing with
parents. .
10. | punish by taking privileges away from our child with little if any explanations.
11. | emphasize the reasons for rules. ™., ‘
12. | give comfort and understanding when our child is upset.
13. I yell or shout when our child misbehaves.
14. | giVe praise when our child is good.
15. | give into our child when the child causes a commotion about something.
16. | explode in anger towards our child. o
17. | threaten our child with punishmenkt\more often than actually giving it.
18. | take into account our child’s preferences in making plans for the family.

19. | grab our child when being disobedient.

20. | state punishments to our child and do not actually do them.

21. | show respect for our child’s opinions by encouraging our child to express them.
22, | allow our child to give input into family rules.

23. I scold ahd criticize to make our child improve.

24, I spoil our child.

25. I give our child reasons why rules should be obeyed.

26. | use threats as punishment with little or no justification.

27. | have warm and intimate times together with our child.

SRARRRARRARRRARRRR

28. | punish by putting our child off somewhere alone with little if any explanations.



29.

30.
31.
_ 32,
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| help our child to understand the impact of behaviér by encouraging our child to
talk about the consequences of his/her own actions.

I scold or critic‘izeiwheri _ouif’child's behavior doesn’t meet our expectations.

| explain the consequences of the child’s behavior.

I'slap our child when the child misbehvave's.‘
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