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ABSTRACT
THE DEVELOPMENT OF MASTERY MOTIVATION IN YOUNG CHLDREN
By
Jung Ah Lee

This dissertation presents two studies explorirgdivelopment of mastery motivation
in the child’s first six years of life. Study 1 eraes potential sources of variation in children’s
levels of mastery motivation in the first three ige&study 2 focused on the role of mastery
motivation in children’s subsequent developmemgeerlly executive function skills in the first
grade.

Study 1 revealed that early maternal depressinggyms affected child’s later mastery
motivation and related domains including self-regjoh and general cognitive skills. However,
direct negative effect of early maternal depressiwaptoms on children’s later mastery
motivation was not significant when considering enaal parenting at 24 months. In particular,
maternal sensitivity mediated the effects of earbternal depressive symptoms on child’s later
mastery motivation. The results of chapter 2 alsmaged that boys were more vulnerable to the
effects of maternal depression. Boys whose mothaisnore early depressive symptoms
displayed poor general cognitive skills at 36 menthowever, boys’ mastery motivation and
self-regulation were not predicted by early matedepressive symptoms directly but that was
mediated by maternal sensitivity.

In chapter 3, mastery motivation played the unicple in the development of executive
function skills. Children’s mastery motivation at Bonths predicted the development of a set of
executive function skills including short- and letegm memory abilities and problem-solving
skills in the first grade. However, mastery motivatdid not mediate the effects of children’s

early emotional regulation abilities and matermadsstivity on later executive function skills.



Instead, mastery motivation predicted three ofetkecutive function skills, while emotion
regulation predicted another one. This finding aoméd that mastery motivation and emotional
regulation are separate constructs, each withguerrole in the development of executive
function skills.

This dissertation extends our current knowledgeutibbildren’s mastery motivation.
Mastery motivation is influenced by positive matdrbehaviors rather than negative behaviors
and there are no gender differences in the eftdatarly maternal depression on later mastery
motivation. In addition, mastery motivation imprevehildren’s later executive function skills
and plays a different role from emotion regulatanility in fostering of children’s executive
function skills. It implies that mastery motivatia separate and unique construct. These two
studies contribute to understanding more cleasdyrétations between mastery motivation and
maternal behavior and the mechanism by which aildrmastery motivation affects their

cognitive outcomes.
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Chapter 1. Introduction

Motivation to achieve a goal and learn new sk#lam important characteristic for child
development. This motivation is called mastery wadton which is defined as an intrinsic force
that drives an individual to attempt to master matidy challenging tasks (Barrett, Morgan, &
Maslin-Cole, 1993). Mastery motivation plays a kele in several domains of a child’s
development. First, many studies have found asorsabetween a child’s mastery motivation
and cognitive development. For example, infantsStaiey motivation at 6 and 14 months has
been found to be directly associated with cognitigeelopment at 14 months (Banerjee &
Tamis-LeMonda, 2007). For both preschool and yalegientary-school aged children,
mastery motivation predicts cognitive performaned academic achievement (Broussard &
Garrison, 2004; Deater Deckard, Petrill, Thomp&DeThorne, 2005). Secondly, mastery
motivation has an influence on children’s socialalepment, and low mastery motivation is
associated with behavioral problems (Deater-Degketrill, & Thompson, 2007; Zhou et al.,
2007). Zhou and colleagues (2007) measured chiklreastery motivation and externalizing
problems over five years and showed a significalationship in which children with high and
stable persistence in puzzle tasks (one of indisaitbmastery motivation) across the five years
were more likely to display low externalizing prebis across the same time span. Given the
importance of mastery motivation to both cognitael social skills, it is important to
understand sources of variation in the developroentastery motivation, and to further
delineate its effects on children’s development.

This dissertation investigated mastery motivatiogoung children (from six months old
through the first grade) using longitudinal datawd from the National Institute of Child

Health and Human Development (NICHD) Study of E&hild Care and Youth Development



(SECCYD) and consisted of two studies. Study 1gt#ra?) allowed me to investigate potential
sources of variation in children’s levels of magterotivation in the first three years. Study 2
(chapter 3) focused on the role of mastery motvain children’s subsequent development,
especially executive function skills in the firsade.

Study 1 (chapter 2), titled The Path from MateiDapression to Mastery Motivation:
The First Three Years, examined possible assonmtamong mastery motivation, early
maternal depression, and maternal behavior initsietfiree years of the child’s life. Maternal
depression is known to be one of the risk factespaiated with many aspects of child
development, including physiological, emotionalgeiive, and social development (Field,
1995; Goodman & Tully, 2006). In particular, Bagaead colleagues (2010) emphasized the
critical effects of maternal depression on lateldctievelopment when it occurs during the first
year — the sensitive period when the child’s enmatioegulation and cognitive abilities that are
associated with mastery motivation are rapidly ttgvieg. Maternal depression affects mothers’
abilities to care for and respond to their childriglothers who report more depressive symptoms
are likely to show more controlling or withdrawnhia&iors, more negative affect, less
affectionate touch, and spend less time playing wieir infants (Field, 2010). Importantly,
research has shown that maternal behavior thasmcated with depression - intrusiveness or
insensitivity - has a negative impact on childremastery motivation (Banerjee & Tamis-
LeMonda, 2007; Frodi, Bridges, & Grolnick, 1985;tkenhaus, 1984; Spangler, 1989; Yarrow,
Morgan, Jennings, Harmon, & Gaiter, 1982). Althoagdny studies have shown that child
mastery motivation is an important characteristicdhildren in order to interact with and adjust
to their environment effectively, the research thed examined how maternal depression affects

mastery motivation in young children is limited.dddition, there is very little known about the



interaction of maternal depression, maternal balraand mastery motivation, especially at an
early age. Study 1 investigated whether early matatepressive symptoms would affect
children’s later mastery motivation and related dom (i.e., self-regulation and general
cognitive skills). Specifically, | expected thatlganaternal depressive symptoms would predict
children’s mastery motivation and related domain®36amonths. Previous research has shown
that the quality of maternal behavior (i.e., intvesess, sensitivity, and responsiveness)
mediated the effects of maternal depression onli@rils development such as behavior
problems, language development, and self-reguldtieakman-Westin et al.,2009; Feldman et
al., 2009;Stein, Malmberg, Sylva, Barnes, & Le&008§. We knowthat depression predicts
intrusiveness, which in turn decreases masteryvaitdn, but no study has examined
intrusiveness as a mediator between maternal d@pneand mastery motivation. Study 1
examined how the quality of maternal behavior atihths (i.e., sensitivity and intrusiveness)
impacted the relations between early maternal dspme and children’s later mastery motivation
(36 months) and related domains (i.e., self-reguieind general cognitive skills). Self-
regulation and general cognitive skills are asgediavith academic achievement (Broussard &
Garrison, 2004, (Calkins, 2007; Valiente, Lemeryalfdnt, Swanson, & Reiser, 2008), and self-
regulation and mastery motivation are intertwinkidiss(Wang & Barrett, 2013). However, these
skills may be differentially influenced by matertehaviors and maternal depression. Thus,
self-regulation and general cognitive skills warelided in the model in order to compare the
effects of maternal factors on mastery motivatsmif-regulation, and general cognitive skills.
The results of study 1 has the potential to proeidédence that mastery motivation is in fact a
separate construct with different predictors aridot$ than self-regulation and general cognitive

skills. Figure 1 shows the conceptual model fodgti..
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Figure 1. Conceptual Model for Study 1

Following on the examination of the early precussior mastery motivation (Study 1),
Study 2 (chapter 3) allowed me to test the rolmastery motivation in children’s development
from 36 months to the first grade, focusing ondbeelopment of executive functions that are
considered to be important capacities related idreim’s social-emotional development and
academic achievement. Executive function is defaeed set of higher order cognitive processes
which are associated with abilities to control thleiuand action (Seguin & Zelazo, 2005). Both
mastery motivation and executive function are nemgsfor a child’s goal-directed behavior.
Further, both are related to self-regulation, tthesr mechanisms may be correlated to each
other. However, little research has studied th&sioaiations. Children with higher levels of
mastery motivation tend to persist in conductingligmging tasks. During such tasks, children
can practice their existing knowledge and skilld hAave opportunities to acquire new

information that could apply to future problem soty(Wang & Barrett, 2013). Thus, in this



study, | hypothesized that mastery motivation wquroimote the development of executive
function skills.

| also expected that the child’s level of mastentiration would mediate the relations
between executive function skills and earlier predis of mastery motivation, such as maternal
behavior and child emotional regulation. Previcesearch has shown that children’s executive
function skills are promoted by characteristicsnafternal behavior such as maternal sensitivity
as well as behaviors that support the child’s aaoyn (Bernier, Carlson, & Whipple, 2010).
Children’s emotional regulatory abilities are aésgected to influence their executive function
skills. For example, children with higher levelsavhotional regulation display better working
memory and inhibitory control abilities in cognigly challenging tasks (Blankson et al., 2013;
Calkins & Dedmon, 2000). Mastery motivation may anpthese relations. However, little
research has examined the interactions of thefle, glarticularly in relationship to the
development of executive function. Task persisteaeekey instrumental indicator of mastery
motivation. In order for children to persist ini#fidult task, they must manage the frustration or
fear that may be elicited during the task. Som&odm may give up because of this negative
emotion, while other children may keep at theik$a® achieve a goal by controlling their
negative emotion. Therefore, the control of negaémotion is thought to facilitate children’s
persistence in tasks, which in turn provide chibdneth more opportunities to learn new skills
and knowledge and achieve their goals. Sensitidesapportive maternal behavior encourages
children to initiate their own actions to achiewsaty and to continue to engage in them. In
particular, maternal behavior such as respectiagtiid’s perspective, goals, and choices, and
encouraging the child’s active role in tasks imgrahildren’s motivation to achieve goals,

which in turn helps children try out their curreskills and eventually obtain age-appropriate



problem-solving skills that involve executive compats (Bernier et al., 2010). Thus, it may be
possible that a child’s mastery motivation medidltesrelationship between maternal behavior
and the development of the child’s executive fumtskills. No study has specifically examined
the mediating role of mastery motivation among exee function skills and their precursors:
maternal behavior and child’s emotion regulatictld$ 2 examined these questions more
directly and contributed to our understanding ef tble of mastery motivation in development
of executive function skills. Specifically, | exged that maternal behavior (i.e., sensitivity and
autonomy supporting behavior) and children’s emmatioegulation at 36 months would affect
children’s executive functions skills in the figgtade directly, and also would affect executive
function indirectly via children’s mastery motivati at 54 months. Figure 2 shows the

conceptual model for the study 2.

Emotion reguiation

(36M) [
\ v
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Figure 2. Conceptual Model for Study 2




This dissertation is organized as follows. In Ckeagt Study 1 is described in more detail as
a complete scholarly paper. It includes a reviewrelious research on the relations between
early maternal depressive symptoms and later myastetivation and related domain such as
self-regulation and school readiness. In additiba,role of maternal behavior as a possible
mediator in the relations of early maternal depuessymptoms to later mastery motivation and
related domains is examined. Similarly, Chaptex@ans Study 2 in more detail as a complete
scholarly paper. Previous research on developnfaxexutive function skills and their
predictors, especially maternal behavior and thie’'sremotion regulation, is reviewed. In
addition, the possible role of the child’s mastergtivation in mediating the relationship
between executive function skills and their prealistis examined. Because Chapters 2 and 3 are
written as separate papers, intended for individubimission and publication, the methods that
are common across both studies (e.g. datasetcdiation, variables) are described in each
chapter. Finally, in Chapter 4, | summarize thege $tudies, and discuss future research

directions.
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Chapter 2. The Path from Maternal Depression to Makery Motivation: The First Three
Years

Mastery motivation — motivation to achieve goais an important characteristic,
supporting multiple domains of child developmerdr Example, mastery motivation promotes
better cognitive performance and academic achiemeraad is associated with fewer behavior
problems (Broussard & Garrison, 2004; Deater-Degk@etrill, Thompson, & DeThorne, 2005;
Turner & Johnson, 2003; Zhou et al., 2007). Howgther association between mastery
motivation, self-regulation, and general cognitkdls call into question whether mastery
motivation is actually a unique concept, separnatmfthese other well-established characteristics.
Further, mastery motivation is affected by pareh&diaviors including sensitivity and
intrusiveness (Banerjee & Tamis-LeMonda, 2007; S\arrMorgan, Jennings, Harmon, & Gaiter,
1982); these same behaviors are important predictochildren’s self-regulation and cognitive
skills (Dodici, Draper, & Peterson, 2003;Moilan&saw, Dishion, Gardner, & Wilson, 2010).
However, we know very little about effects of magdrdepression on child’s mastery motivation
even though maternal depression is known to beobtiee risk factors associated with many
aspects of child development including greater tenal problems and lower academic
performance (Goodman, 2007), as well as an infle@mcthe maternal behaviors which support
the development of mastery motivation (Banerjeeadnis-LeMonda, 2007).

Mastery motivation, self-regulation, and generajratve skills are each associated with
academic achievement (Broussard & Garrison, 2084kis, 2007; Valiente, Lemery-Chalfant,
Swanson, & Reiser, 2008). In particular, masteryivation and self-regulation can be seen as
intertwined skills (Wang & Barrett, 2013). Howevdrey may be differentially influenced by
maternal behaviors and maternal depression. Fongbea one previous study showed that

mastery motivation is affected by positive matetmeltaviors rather than negative behaviors
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(Kelley, Brownell, & Campbe)l2000), while another study reported that self-ragoh is
influenced more by maternal negative behaviorsrigéaan, Van Tuijl, Van Aken, & Dekovic,
2006). Limited research has examined the effectsaiérnal factors on mastery motivation,
self-regulation, and general cognitive skills toget Comparing the effects of maternal factors
on these three sets of skills could help eluciddtiether mastery motivation is in fact a separate
construct from self-regulation and general cogriskills, with different predictors and
outcomes.

The main focus of the current study is an exanomatif the possibility that early
maternal depression influences the child’s mastesfivation and related domains, including
child self-regulation and general cognitive skillsaddition, the current study investigated the
role of maternal behavior — specifically sensitihaind intrusiveness - in the association between
early maternal depression and children’s later emgshotivation, self-regulation, and general
cognitive skills. The results of this study have gotential to elucidate sources of variation in

the development of mastery motivation.

Development of Mastery Motivation

In the current paper, the term “mastery motivatioefers to the child’'s motivation to
persist in challenging tasks, achieve goals, anstenakills. Many terms have been used, for the
most part interchangeably, for describing the c¢hifdotivation to achieve goals: mastery
motivation, intrinsic motivation, competence motiva, and achievement motivation (Messer,
1993). Rothbart and Hwang (2005) have defined ratitm as “the energization (instigation,
activation) and direction (focus, aim) of behavi¢p’ 170). According to Barrett and Morgan
(1995), mastery motivation is a multifaceted artdnsic force that drives an individual to make

active and independent attempts to interact wighvibrld in order to master the environment or

12



achieve goals. It includes actions or activitiesexplore (gain knowledge), influence (cause an
auditory or visual display), or control the physieavironment” (Jennings, 1993, p. 37). It is
important to conceptually distinguish mastery mation from competence; competence refers to
an ability to conduct a task properly, while magt@otivation involves the motivation that urges
an individual to attempt to master the environnardchieve goals. Thus, successful
achievement of the goal is not necessarily implechastery motivation; the child does not need
to be successful with the tasks in order to dennatesthastery motivation (Barrett, Morgan, &
Maslin-Cole, 1993). However, highly motivated cindd are more likely to learn successful
strategies than children with low levels of mastagtivation, which fosters children’s
competence in problem-solving (Barrett & Morgan93p

Mastery motivation is an internal process that cate observed directly. Thus, mastery
motivation has been assessed through individuabeors. Barrett and colleagues (1993)
suggested that indicators of mastery motivationleaseen as falling into two domains:
instrumental and expressive aspects of masterywatmn. Instrumental aspects of mastery
motivation refer to behaviors that are used toeadaha goal, including the length of time that a
child persists or focuses on mastering a new gkilask. Other examples of instrumental aspects
of mastery motivation are the child’s need for pbglsand/or cognitive control over his or her
environment, and a preference for challenging matdesr difficult tasks or novelty, children’s
agency such as initiative and choices about aetsyiaind levels of engagement in tasks (Barrett
& Morgan, 1995; Wigfield, Eccles, Schiefele, & Daiiean, 2006). Children who persist in
conducting the task for a longer period or chood#feult task rather than an easy task can be
considered highly motivated children. Expressiveeass of mastery motivation refer to task-

related emotions expressed by the child durindter aonducting the task such as pleasure,
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enthusiasm, interest, or pride (Barrett et al.,.3)9Blighly motivated children tend to engage in
the task enthusiastically or show more smiles avgitipe expressions during or after the task.
Researchers have argued that positive emotionsgteochildren’s persistence or engagement in
challenging tasks and persistence helps childr@m land master new skills. In the current study,
children’s task-persistence and enthusiasm in tasksised as indicators of instrumental and
expressive aspects of mastery motivation respédgtive

Behavior and affect relating to mastery motivatiam be seen during early development.
However, the nature of mastery motivation trans®gas the child develops and these changes
are affected by changes in cognition (Barett & Murgl995). Barrett, MacTurk, and Morgan
(1995) proposed that “mastery motivation is notaéig stable, unitary trait, but rather a
complex, malleable, process” (p. 347). Accordingeanings (1993), from birth to about 9
months, infants begin to find and explore novekoty with interest and they become aware of
contingency produced by their own movements. Thelyesand laugh when this contingency
occurs. This is consistent with Piaget’s notiort tha motivation to explore and engage the
environment is intrinsic and one of the earliestesoas (Miller, 1983). From about 9 to 18
months many infants are able to separate meansenoisand act in order to achieve both
simple goals and process-oriented goals. For ex@mjien putting blocks in a bucket, the goal
of the infant in this period is to put an individiock into the bucket, rather than trying to fill
the bucket, which involves a future goal. Infarfte\s interest by smiling during this activity.
From about 18 months to 3 years, toddlers beconreasingly able to focus on goals, and the
end points for their activities focus on outcom&s in the previous example of block play,
toddlers in this period can conceptualize, in gpéenway, their goal to fill the bucket with the

blocks, and will not terminate their activities (g blocks in the bucket) until the bucket is
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filled. They recognize that their goal isftlb the bucket with blocks rather than just putting
blocks in the bucket. The behavior continues bez#usy perceive that all the blocks are not yet
in the bucket (Jennings, 1993). Focusing on outcoallews toddlers to compare their own
behavior or situation with the desired outcomehsa they can evaluate their ongoing behavior.
Toddlers may show pride or embarrassment baseki®p\taluation of their own success, and
these emotional expressions are considered todoeators of the evaluative aspect of mastery
motivation (Jennings, 1993). After 17 months, dafds self-awareness and self-evaluation
increase and affect mastery motivation (Barrett &§an, 1995), which means that parental
socialization or other aspects of the environmeay hnave a greater influence on mastery
motivation beginning in late toddlerhood. Relatediythis age, children begin to show
individual differences in their interpretation bkir own performance, in preference for more or
less challenging tasks, and in their tendency teigiein a chosen task (Barrett & Morgan, 1995).
Even though mastery motivation is intrinsic andrapefrom infancy, changes in the nature of
mastery motivation, as indicated by increasingalality in degree of motivation, indicate that
children are increasingly affected by interactianth parents (Barett & Morgan, 1995; Bush-
Rossnagel, Knauf-Jensen, & DesRosiers, 1995). ffeete of parenting on mastery motivation

will be addressed later in more detail.

Development of Self-Regulation

Self-regulation and mastery motivation arerimtgned skills. Both mastery motivation and
self-regulation are “umbrella constructs with a fa@mof interrelated subsystems that, together,
support children’s adaptive functioning with regptecthe nonsocial, social, and self-domains”
(Wang & Barrett, 2013, p. 338). Self-regulationersfto the ability to adjust one’s cognitive,

emotional, and social behaviors appropriately padicular situation (Posner & Rothbart, 2000).
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In early life, children acquire self-regulation likiand strategies, such as the delay of
gratification and exerting control over impulsesti@ns, and emotions. This repertoire allows the
child to cope with challenges, and promote indepahdautonomous, and self-initiated action
(Calkins, 2007). Children who cannot acquire appete self-regulation abilities experience
more behavioral problems (Calkins & Fox, 2002) arelreported to have difficulty controlling
their negative emotions, forming positive relationgh peers, following others’ instructions, and
achieving better academic performance (Calkins720@liente et al., 2008).

Given this course of development, self-regulationld facilitate the development of
children’s mastery motivation. Higher self-regulgtability could encourage the child to
maintain positive engagement in challenging taskgiting them the ability to control their
negative attention or affect, such as frustratroresponse to initial task failures. Chang and
Burns (2005) found that children with better segulation skills (attention-shifting and
attention-maintaining) exhibited more mastery-aieelnbehavior in puzzle tasks. The ability to
regulate attention could enable children to focusasks and enable them to gain knowledge
related to tasks and appropriate solutions. Acogrtth Howes and colleagues (2003), children
with poor self-regulatory abilities were more ewaslistracted from tasks, which would be
expected to deprive them, over time, of opportaesito learn new skills. Ultimately, poor self-
regulatory skills hinder children’s success in s#l{aliente, Lemery-Chalfant, Swanson, &
Reisner, 2008). By examining whether self-regulapoedicts mastery motivation in early
childhood, this study addresses whether masteryatmin is a possible mechanism through

which self-regulation affects children’s school cess.
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The Relationship between Maternal Parenting and Chdren’s Social and Cognitive Skills

According to Vygotsky (1986), children develop th&icial and cognitive functioning
through interactions with more knowledgeable padného guide them in learning beyond their
current skill level. For very young children, thether, or primary caregiver, is the most likely
partner. Thus, maternal behavior is important exdbvelopment of a wide range of children’s
behaviors and skills.

Previous research suggests that specific parebéhgviors facilitate or impede the
development of mastery motivation. For example,rB@nd (1971) claimed that children have
more opportunities to challenge and succeed irstaglen parents support the child’s autonomy
with warmth and nurturing. Maternal sensitivity aiedponsiveness are also associated with the
child’s mastery motivation, especially task-persiste. Spangler (1989) found that the high
quality of maternal interaction during free plapproted the development of mastery motivation
in 24-month-old children. In particular, childrernase mothers showed high responsiveness and
involvement were likely to display high persistenBanerjee and Tamis-LeMonda (2007)
showed the importance of maternal behavior at sirtirs in the development of child’s mastery
motivation. A mothers’ teaching (i.e., maternal sawity, fostering cognitive growth, and
fostering social-emotional growth) at 6 months wigmificantly associated with her infant’s
persistence at both 6 months and 14 months. Mothemsitivity and responsiveness may
encourage children to explore, access, and perisengage in stimulating toys or activities,
which in turn allows children to gain more knowledand new skills. The idea that securely
attached children use their mothers as a secueeflias which to explore is consistent with this
research (Risken-Walraven et al., 1993). KellepvBrell, and Campbe{R000) reported
associations between a child’s mastery motivatimhraaternal scaffolding, defined as

correcting the child’s behavior with a neutral osftive tone and supporting the child’s efforts
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and autonomy. Kelley and colleagues found thaticlil whose mother used scaffolding were
less likely to avoid challenging tasks; that istenaal scaffolding appears to encourage a child
to face challenges for the mastery of activities.

Contrary to the positive parenting described abaowaernal control impedes the
development of a child’s mastery motivation. Aft&r months of age, the child’s self-awareness
and intentionality are developed to the degreechiédiren can select tasks and actions that they
can do. If a mother is too directive and takes gaaf the child’'s interaction with the
environment, doing for the child what he could doHimself, children may learn to more
passively respond to the environment rather thanitiate interactions with it (Busch-Rossnagel
et al., 1995). This, in turn, deprives a child pportunities to learn and master new knowledge
and skills. This is also consistent with the temétattachment theory which posits that children
develop a sense of self — their own characterisincscapacities in the world, and an expectation
of how the world responds to them - within theiat®nship with their primary caregivers
(Bowlby, 1982). Thus, experiencing maternal intvesiess may cause children to internalize a
distrust of self, which in turn, could weaken magtaotivation. Previous research has provided
evidence of the negative effects of maternal imgareess on mastery motivation. For example,
Lutkenhaus (1984) found that maternal physicalriofgion and critical feedback had negative
effects on children’s motivation in 3-year-old chig¢n. Yarrow and colleagues (1982) also
showed that high levels of maternal control wetategl to decreased mastery motivation in
toddlers. These findings indicate that mastery waditon is reduced when children feel
controlled by others.

In addition to its associations with mastery mation, maternal behavior is also

associated with the child’s cognitive skills. Dagdidraper, and Peterson (2003) measured
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qualities of parent-child interactions including@ats’ use of age-appropriate language,
emotional tone, joint attention, parental guidarace] parental responsiveness when children
were 14, 24, and 36 months. Children’s literacyiskiere assessed at the spring or summer
prior to kindergarten entry. They found that higheality parent-child interactions at 24 and 36
months promoted the development of children’sditgrskills. In addition, maternal
supportiveness and providing a positive learningrenment are also strong predictors of
children’s later language development (Chazan-Cetheh, 2009).

The role of parenting in the development of clsidf-regulatory ability has also been
well studied. A meta-analysis of 41 studies on pting and preschoolers’ self-regulation
showed that parental control (i.e., harshnessngpdaver an activity, insisting upon parent
strategy) was negatively associated with childreeléregulation, while responsive parenting
(i.e., positive affect, acceptance, sensitivityygarss of coordination, or warmth) was unrelated
to self-regulation (Karreman, Van Tuijl, Van AkeDekovic, 2006). Specifically, Karrenman
and colleagues examined three categories of chiklself-regulatory abilities, including
compliance, inhibition, and emotion regulation, @xdmined the effects of different aspects of
parent behavior on each of them. Interestinglyy ohild compliance was significantly
associated with parents’ controlling behavior. @tah’s inhibition and emotion regulation were
not related to parental controlling behavior osémsitive parenting. The researchers argued that
there may be no relations between parental respamess and child’s self-regulation because
most studies used community samples in which tivaelittle variability in parental
responsiveness. They also suggested that paremtablting behavior might be less important
for internalized self-regulation, such as inhibytepntrol and emotion regulation. According to

Karreman and colleagues (2006), external monitagnpt needed for internalized self-
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regulation so inhibitory control or emotion regigat may be less influenced by maternal
controlling behavior. Recently, Moilanen and caofjeas examined the relationships between
parenting and initial levels and growth trajectsrile children’s self-regulation, especially in
inhibitory control, between the ages of two and fgears (Moilanen, Shaw, Dishion, Gardner,
& Wilson, 2010). They reported that supportive angblved parenting of 2-year-olds was
positively associated with children’s inhibitoryrtool at the same age, and predicted faster
growth in inhibitory control between the ages @&ftl 4 years. Harsh parenting, such as negative
verbal, directive, and physical behavior, was assed with lower levels of children’s inhibitory
control at two years of age, but did not predrcivgh in inhibitory control ability between the
ages of two and four years. These results inditatiepositive parenting may have concurrent
and long-term effects on children’s self-regulatiahile negative parenting may have only
concurrent effects.

Based on studies reviewed, the effects of paremaigvior on children’s development
may be very specific to different domains or skillbus, the present study focuses on the
separate specific effects of maternal sensitivéigsus intrusiveness on children’s mastery

motivation, self-regulatory ability, and generagodive skills.

The Relationship between Maternal Depression and Gldren’s Social and Cognitive Skills

Maternal depression is known to be one risk faassociated with pathways to many
different outcomes in child development. For examnpifants of depressed mothers are more
likely to have a difficult temperament, less likébyhave secure attachments with their mothers,
and show lower levels of mental and motor develagrttean children of non-depressed mothers
(Goodman & Gotlib, 2002). Children of depressedhec show more behavioral problems,

negative affect, and poorer academic performarexe ¢hildren of non-depressed mothers
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(Goodman, 2007). Feldman and her colleagues (20160)found that infants of mothers who
were diagnosed with major depressive disorder sdgwerer social engagement and higher
levels of cortisol reactivity, which indicated peomphysiological regulation. In addition, higher
negative emotionality and less mature self-regwabehaviors and goal-directed tactics were
observed in infants of depressed mothers (Feldetaad,, 2009).

The effects of maternal depression on childrengndove development have also been
established. Milgrom, Westley, and Gemmill (200a1)rid negative associations between early
maternal depression and later cognitive developnSgpecifically, at the age of 42 months,
children of mothers who were diagnosed with a mdgpressive disorder showed lower 1Q
scores and lower basic school skills than childremon-depressed mothers. Maternal depression
early in the child’s life also has negative effemtschildren’s language development, an
important indicator of school readiness (Janus &fdf 2007; Milgrom et al., 2004). For
example, Milgrom and colleagues (2004) reportetl¢thddren whose mothers had been
diagnosed with postpartum depressive disorder stipoerer language skills at 42 months.

Maternal depression also affects children’s sedfitatory skills. Marchand, Hock, and
Widaman (2002) found that maternal depressive sgmgthad concurrent effects on children’s
behavioral regulation abilities, especially extdimag behaviors at age four. Longitudinal
effects of early maternal depression have also begorted. For example, Chazan-Cohen and
her colleagues (2009) measured maternal depresgmptoms when children were 14, 24, and
36 months, and at kindergarten entry, and invegtijthe relationship between early maternal
depression and children’s self-regulation abilibesl related behavior problems at age five.
According to their findings, children whose mothe¥ported more maternal depressive

symptoms at 14 months showed more behavior probétmge five. Although there were no
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significant associations of early maternal depxessymptoms (e.g. 14 months) with later
children’s emotional regulatory skills, increasesnothers’ depressive symptoms from 14
months to five years were related to children’srpoemotional regulatory skills.

Although many researchers have studied the negettigets of maternal depressive
symptoms on children’s development, only a few igsithave examined whether maternal
depression affects mastery motivation in infan taldlers. In one study, Redding, Harmon,
and Morgan (1990) assessed the relationship betmeggrnal depression and infants’ mastery
behaviors in 1- and 2-year-olds and their mothEngy found that infants whose mothers
reported more depressive symptoms showed lowerctasipetency (ability to put puzzle pieces
in the right places) and lower persistence in emgling tasks at both ages. In addition, children’s
task pleasure at two years was negatively assdomth maternal depression. Similarly, Hart
and colleagues (1998) found that infants of deigkgsothers spent less time in manipulating
and examining a single toy than non-depressed motResults of several other studies are
consistent with these findings. Jennings and A2804) showed that 18-month-old toddlers of
depressed mothers were less likely to show pensistand to display less mastery pleasure
indicated by smiling and positive affect in mast&gks than toddlers of non-depressed mothers.
Moreover, toddlers of depressed mothers needed pnonepts in order to focus on the tasks and
were less likely to express pride. These resuljgest that maternal depression can impede the
development of mastery motivation.

Despite the relatively consistent findings regagdime relationship of maternal
depression to children’s motivation and skills réhare still some inconsistencies which may
indicate more nuances in these relationships. nsi& Wolke (2001) examined the influence

of maternal depression on children’s cognitive digwaent over a 7-year period. According to
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their findings, children whose mothers met diagogtteria for a depressive episode were not
significantly different in cognitive skills measurat 20 months, 58 months (4.8 years), and 76
months (6.3 years) from those whose mothers hatbpoessive symptoms. Similarly, Brennan
and colleagues (2000) failed to find any significanationships between maternal depressive
symptoms (postpartum, 6 months, and 5 years oldichiddren’s language skills at age five.
Additionally, Murray and colleagues (1996) foundadverse effects of postnatal depression on
children’s cognitive functioning at age five. Hovegythey found that children who experienced
insensitive parenting early in life showed pooregrtive functioning than children with more
sensitive parents. This suggests that childrengsitive functions may be affected by the quality
of early parental interactions rather than direbthearly maternal depressipar se,or may be
explained by interaction between the depressivgosyms and specific parenting behaviors.
Further, it is also likely that the effects of ntai@ depression may act more directly on some
domains of development, while the influence of makdepression on other domains may be

attenuated by mediators, specifically in parenbebavior.

The Relationship between Maternal Depression and Marnal Parenting

Maternal depression limits mothers’ abilitiescare for and respond to their children.
The negative effects of maternal depression ompiageand mother-child interactions have
been well documented (for review, see Sohr-Pre&t8caramella, 2006). For example, mothers
who report more depressive symptoms are likehhtmsmore controlling or withdrawn
behaviors toward their children, more negativedffiess affectionate touch, and they spend less
time reading and playing with their infants (Fiekd10). In addition, depressed mothers have
been shown to be less sensitive toward their isfantes (Murray, Fiori-Cowley, Hooper, &

Cooper, 1996). Hart and colleagues found that dspre mothers tended to be more intrusive
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during free play with their infants than non-degiree mothers, and showed more physically
intrusive behaviors, particularly to boys (Hartét 1998). Recent research has also provided
additional evidence that maternal depressive sympiare associated with negative emotional
and behavioral characteristics of the mother-ctaldtionship. For example, Caughy, Huang,
and Lima (2009) found that depressed mothers waserged to have higher rates of conflict
with their toddlers during a teaching task and waaege likely to use criticism, scolding,
threatening, and aversive physical control to thilcen’s oppositional behavior.

Based on the evidence reviewed above, one hypsthe#ie current study is that
mothers with higher levels of depressive symptonfissiwow less sensitive and more intrusive
behaviors toward their children than mothers watlvdr levels of maternal depressive symptoms.
However, despite the strong evidence of assocmtietween maternal depression and negative
parenting behaviors, there are also some inconsiasociations between maternal depression
and specific parenting behaviors. For example,eCamnd colleagues (2001) did not find any
differences in early play interactions or infarthahment security between groups of depressed
mothers (without any other psychopathology) and-depressed mothers (without any
psychopathology). However, mothers who had depyessnd other psychopathology together
showed poorer relationships with their infants. Séheesults suggested that maternal depression
may not affect the mother-child relationship dihetty itself, but accompanied with other
psychopathology may have a negative effect on thhen-child relationship. Further, Forman
and colleagues (2007) asserted that reducing nateostpartum depressive symptoms was not
sufficient to improve positive parenting to thedéof non-depressed mothers. They compared
maternal responsiveness in depressed and non-degnemthers and found that depressed

mothers were less responsive to their infantsefitbt year than were mothers in the non-
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depressed group. Even though mothers receivedrnesatand recovered from depression, they
were still observed to have significantly lowerdés/of maternal responsiveness than non-
depressed mothers. The results indicated thatrdumraternal depression might not sufficiently
account for differences in maternal responsiven@sslternate explanation for these findings is
that those who received treatment recovered framcel depression, but they may have
maintained sub-clinical depressive symptoms whithedfected their interactions with their
children. The studies reviewed above suggest tieaetmay be a more complex relationship
between maternal depression and parenting behavadiher than a simple direct association.
Variations in the relationship between maternalrdegion and parenting may be caused by
differences in samples across the studies, indhergy of maternal depressive symptoms, or
may be due to the different effects of maternakreegion on specific parenting behaviors. For
example, maternal intrusive behaviors may be styanfjuenced by characteristics of maternal
depression, however, maternal sensitivity or resp@mess may be affected more weakly by
maternal depression. Another possible explanatidhat maternal depression may have only
short-term effects on maternal sensitivity or respeeness, or may not be linked directly. A
meta-analysis by Lovejoy and colleagues (2000)enegd 46 observational studies and found
that the association between depression and negatiternal behavior was strongest, while the
relation of depression to positive maternal behawias relatively weak. In the current study, we
examine whether early maternal depressive symptatr&months) differentially affect positive
(sensitivity) and negative (intrusiveness) matepaaknting when toddlers were 24 months of

age.
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Maternal Parenting Behavior as a Mediator or Moderaor

Positive and negative aspects of parenting maydgiktinct roles in the relationship
between early maternal depression and toddlees’ tgvelopment. Specifically, higher levels of
insensitivity and intrusiveness, if present in @ésged women, could be proximal contributors to
the achievement of competent levels of self-regutaimastery motivation, and school readiness.
Previous research has supported the hypothesishhedcteristics of mother-child interactions
mediate the association between maternal depreasmioddlers’ development. Leckman-
Westin and her colleagues (2009) examined the tiodigial effects of maternal depressive
symptoms and mother-toddler interaction patternsiduhe child’s second year on children’s
later behavior problems. They found that early mmatiedepressive symptoms were significantly
associated with children’s later behavior problevhen mothers provided lower levels of
responsiveness and more negative affect. At the samne, however, maternal positive
interaction, such as high levels of responsiveaesspositive affect, mitigated the negative
effects of depressive symptoms on children’s beajrguioblems, as much as 7 to 10 years from
the first assessment of maternal depression aidl lmbinavior problems (at 2 years of age).
These results support the role of maternal behsdsra moderator in the relation between early
maternal depression and children’s later developn@&milarly, a recent study showed the
moderating effects of maternal sensitivity on thkationship between maternal depression and
infant social behaviors (Feldman et al., 2009); éosv, maternal intrusiveness did not moderate
the effects of maternal depression on infants’ kg, Another study found that maternal
parenting behavior mediated the effects of earlienmal depression on children’s later language
development (Stein, Malmberg, Sylva, Barnes, & lbe@008). In that study, maternal
depressive symptoms at child age 10 months, bud@atonths, predicted low quality of

maternal parenting (i.e., less maternal responss&and less provision of opportunities for
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learning), which in turn affected language skifihildren at 36 months. Although previous
research has found that maternal behavior mediate®derates the relationships between
maternal depression and various child outcomestivé&now very little about how maternal
behavior may alter the relationships between eadiernal depression and children’s later

mastery motivation.

Current Study

In the current study, using longitudinal data,examined whether early maternal
depressive symptoms affect children’s later scama cognitive skills (i.e., mastery motivation,
self-regulation, and school readiness), and whetheeffect is direct or indirect via maternal
positive and negative parenting behaviors. Re@s#arch has suggested that early maternal
depression is a strong predictor of toddlers’ depelental outcomes. For example, Bagner and
colleagues (2010) emphasized the crucial effectsaiérnal depression during the first year on
later child development because the first yearssreitive period when the child’'s emotional
regulation and cognitive processing abilities —ahhare both associated with mastery motivation
— develop rapidly. However, mixed results of otbierdies suggest that these effects are
mediated by specific qualities of maternal behavBarsed on these findings, the present study
focused on how early maternal depressive symptoreasured at 6 and 24 months, affect
children’s later social and cognitive skills at teginning of preschool (36 months). | expected
early maternal depressive symptoms would be samfly associated with maternal sensitivity
and intrusiveness in toddlerhood, and that mateteptessive symptoms would predict
children’s regulatory ability, general cognitivellk and mastery motivation at the beginning of
preschool. | also tested whether maternal paremitgddlerhood (i.e., sensitivity and

intrusiveness) mediates or moderates the relatbaarly maternal depressive symptoms with
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toddlers’ social and cognitive skills at the begngnof preschool. Figure 3 provides a conceptual

model of the hypothesized relationships.

Maternal
sensitivity (24M)

Mastery
motivation (36M)

Eta > 1 Self-regulation
materna (36M)
depressive
symptoms

Cognitive skills
(36M)
Maternal

intrusiveness (24M)

Figure 3. Conceptual model of hypothesized relatigqus among maternal depressive symptoms
and parenting behaviors in early childhood, antblolin’s mastery motivation, self-regulation,
and cognitive skills

Method
Participants

The data used in the present study came from thierdd Institute of Child Health and
Human Development (NICHD) Study of Early Child Cared Youth Development (SECCYD).
Families with full-term and healthy newborns wegeruited from designated hospitals at ten
locations across the United States: Little Rock; ARRne, CA; Lawrence, KS; Boston, MA,

Philadelphia, PA; Pittsburgh, PA; CharlottesviM&; Morganton, NC; Seattle, WA; and
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Madison, WI during January 1991 to November 199athdrs and children participating in this
study met the following criteria: (a) the mothersaaver 18 years old, (b) the mother could speak
and understand English, (c) the mother did not lzenyesubstance-abuse problems, (d) the child
was a singleton, (e) the child did not have angldigies, and (f) the child was not hospitalized
for more than 7 days. Data were collected duringéeisits and in a laboratory playroom. In
particular, the Phase | data were collected at dtlm® months, 15 months, 24 months, and 36
months of a child’s age. During the course of ih& three years of the study some subjects
dropped from the study for a variety of reasonhaagcthe family moved away, family illness,
and so on. Therefore, a total 1,231children (63&l@md 596 girls) and their mothers
participated in the current study. The mothers’ mage when children were 1 month of age was
28.28 years (SD = 5.60). The majority of mothersenhite (N = 1031; 83.8%) and married (N
=993; 77.8 %). In addition, the mean maternal atan level was 14.2 years. The mean house
hold income at 6 months of child’s age was $49 (516 = $40,047). Table 1 shows full

maternal demographic characteristics.
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Table 1. Maternal Demographic Characteristics

Maternal Characteristics N Percent

Marital status

Married 993 77.8
Partnered, cohabitating 108 8.5
Separated 17 1.2
Divorced 2 2
Widowed 1 A
Single 147 11.6
Other 8 .6
Education
Less than high school 115 9.2
High school diploma 255 20.7
College 409 33.2
Bachelor’s degree 266 21.6
Graduate & professional 186 15.1
Ethnicity
American Indian/ Eskimo/Aleut 8 .6
Asian/Pacific Islander 27 2.2
Black/Afro-American 145 11.8
White 1031 83.8
Other 20 1.6
Measures

Maternal depression In order to assess early maternal depressive syngptthe Center
for Epidemiological Studies Depression Scale wasiadtered to mothers when their infants
were 6 and 24 months of age (CES-D;Radloff, 197§ CES-D is a self-report scale to
measure depressive symptoms in non-clinical pojounst Mothers were asked to rate the
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frequency of 20 symptoms, during the past weekp&eses were “rarely or none of the time
(less than 1 day)”, “some or a little of the timieZdays)”, “occasionally or a moderate amount
of time (3-4 days)”, and “most of all of the tim& 7 days)”. Sample items include: | felt | was
just as good as other people, | thought my life Ineeh a failure, and | could not get “going”.
The Cronbach alpha for the scale was .892. Theageescore between the measures at 6 and 24
months was used.

Maternal sensitivity. Maternal parenting was assessed by observing nahtgensitivity
and intrusiveness in mother-child interactions wbleitdren were 24 months of age. Maternal
sensitivity referred to a mother’s child-centerethévior that focused on her child’s needs,
moods, interests, and capabilities. Sensitive hehagquires attention to the child’s cues, as
well as correct interpretation of the signals. Fkasitive mother uses this awareness to guide her
behavior with her child. A semi-structured proceguhe three boxes episode, was utilized to
measure the quality of mother-child interactioniklgithe 24-month lab visit. Three toys (e.qg.,
story book, toddler kitchen, and discovery cottagede placed in separate boxes and the mother
and her child were asked to play with these toysaira time for 15 minutes. However, the
researcher did not tell the mother that she haatévact with the child, nor how long the child
could spend with each toy in order to observe matearally how sensitive mothers were to their
children’s interests and needs, the degree to whiathers were involved with play, and how
mothers dealt with the transition from one toy nother. Child and maternal behaviors were
videotaped during the episode. Trained observaetsctmaternal sensitivity from the videotaped
three box episode at the end of each 30s intesraga four-point rating scale (1 = not at all
characteristic, 4=highly characteristic). Ratinggevsummed over intervals and divided by the

number of intervals. This qualitative scale waspaeld from the Observation Record of the
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Caregiving Environment (ORCE) developed for NICHDdy (Vandell, 1996) . Sensitive
maternal behaviors included acknowledgment of thiel's affect, responsiveness to the child’'s
talk and /or activity, facilitating the child’s ptasensing the child’s interests, providing an
appropriate level of stimulation and appropriategeor variety of activities, and so on. Two
coders received 19-20% of the tapes randomly iercdi@determine inter-coder reliability. Inter-
coder reliability was calculated as the intra-clesselation (Winer, 1971), which was .80 for
maternal sensitivity.

Maternal intrusiveness.In order to assess maternal positive parentinggmal
intrusiveness was examined. Maternal intrusivemetisated adult-centered behaviors rather
than child-centered behaviors. The intrusive motimgroses her agenda on her child and does
not allow her child an opportunity to respond at/lher pace. As with maternal sensitivity, the
three box procedure was used to assess matemaiugness at 24 months of age. Maternal
behaviors were videotaped and the trained obseceelsd following maternal intrusive
behaviors: offering a continuous barrage of toygations or suggestions, taking away toys or
curtailing activities without a reasonable explamatvhile the child still appears interested, not
allowing the child to make choices, excessivelgigining the child, and so on. As with the
assessment of maternal sensitivity, these behawers coded in 30s intervals with a four-point
scale (1 = not at all characteristic, 4=highly euwderistic), which had been adapted from ORCE
(Vandell, 1996). Higher scores indicated highgels of intrusive maternal behaviors.
Intercoder reliability was determined and calcudatethe same manner as was done for
maternal sensitivity. The intraclass correlationrf@ternal intrusiveness was .69.

Mastery Motivation. The three box procedure during 36-month lab wsi$ used to

assess the child’s mastery motivation consistingvofmeasured components: enthusiasm and
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persistence. Three toys, such as drawing matevitlisstencil set, dress up clothes and the cash
register with 8 pennies, and Duplo Preschool Bnddiet were placed in separated open boxes.
These toys were selected based on several priacibke toys should be interesting to children in
this age group, and were expected to foster atyasfeactivities which meant that children could
have different goals for each toy. For exampleldeln might try to learn how to stencil using
toys in the first box or children could explore thygeration of the cash register using toys in the
second box. As with the three box task at 24 momtimther-child interactions at 36 months
were videotaped for 15 minutes. Enthusiasm refawedhether the child acts with vigor,
confidence, and eagerness to do the tasks, antv@sva sense of agency. Enthusiasm ratings
were based on goal-oriented behavior on the taskavseven-point scale (1 = Very low, 7 =
Very high) that was adapted from Egeland and Hietstaching task rating scale (1993). For
example, if child seemed hesitant to engage thkedadoes so mechanically and with no
evidence of being interested in or excited by lesfferformance, or the child showed extreme
lack of confidence in his/her behavior, codersddhes behavior as 1. In order to master objects,
children need to engage in and manipulate objétiss, instrumental aspects of mastery
motivation were assessed using children’s persistémindicate the extent to which the child
was actually involved with toys in the session. €hid’s involvement with toys was coded with
a seven-point scale from Very low (1) to Very h{@h. The coders rated involvement as 1 if the
child did not engage with any of the toys, refusedecome involved and either fled or spent
his/her time in off-task activities; involvement sveated 7 if the child showed sustained attention
and active involvement with the toys, and playebigéently throughout the session. Intercoder

reliability was determined and calculated usingghme method described earlier for maternal
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sensitivity and intrusiveness. The intraclass datiens were .67 for the child enthusiasm
and .66 for the child persistence.

Self-regulation. The forbidden toy task was used to assess tldchavel of self-
control by measuring their ability to delay andfaribit play with an attractive toy. The
procedure was conducted at the laboratory playrab®& months with the child’s mother
present. The child was asked not to touch an &iteatoy (crocodile toy) that was placed within
arm’s reach, until told to do so (150 seconds).lMaod were also asked not to give any help to
their children in order to minimize relationshipatext confounds. Self-regulatory ability (self-
control) was determined by measuring the lengtiinaoé the child refrained from touching and
playing with the toy after initial instructions frothe experimenter. Inter-rater agreement for
timing latency to touch the toy was .92.

General cognitive skills Braken Basic Concepts Scale (BBCS; Bracken, 1998) w
utilized to measure the child’s general cognitik#is at 36 months. The BBCS is a full scale
diagnostic instrument, along with two screeningsteShe school readiness component,
including the five subscales of the diagnosticescaias administered in the current study. The
battery consisted of a 10-item Colors test, a é6ritetter Identification test, a 14-item
Number/Counting test, a 7-item Comparisons test,aaR0-item Shapes test. Each item was
scored either 1 or O for pass or fail. Scores erfitle subtests were summed to create the school
readiness composite. Subsequently, a School Resdstendard score, which used for the
general cognitive skills in the study, were comdutased on the BBCS standardization data and

has a potential range of 1 to 19. The overall neandard score was 9.02 (SD=3).
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Data-analytic strategy

Structural equation modeling (SEM) with SPSS and@®$117.0 was used to test a
partial mediation model in which early maternal ission was hypothesized to affect children’s
later mastery motivation and related domains (gdraagnitive skills and self-regulation) both
directly and indirectly via specific types of matal parenting (sensitivity and intrusiveness).
First, the direct path model was fit in order tsess the direct associations between early
maternal depressive symptoms and children’s latesteny motivation, self-regulation, and
general cognitive skills. Second, the partial mgoiramodel (with all paths estimated) tested the
direct and indirect effects of early maternal depinee symptoms on children’s outcomes via
maternal parenting. Third, the direct model andiglamediation model were compared to
determine the best fitting model by examining tifeecences between model chi-squares.

Models were evaluated based on several criteniat, Ehey? value, as an indicator of
overall fit, was assessed comparing the covariawdes the hypothesized model and the null
model. The probability value related;toindicates the likelihood of obtaining@value that
exceeds thg® value when the null model is true. Therefore,va émd statistically nonsignificant
+* value represents a good model fit (Schumacker &x, 2010). The comparative fit index
(CFI) and root mean square error of approximatRM$EEA) were also calculated to evaluate
models. For a good model fit, CFl should be .9&lmrve; RMSEA should be .06 or below (Hu
& Bentler, 1999). The current study compared twalels including the partial mediated and the
full mediated models, and the expected cross-vaidandex (ECVI) was calculated. A smaller

ECVI value indicates a better model fit with dayihe, 2010).
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Results
Preliminary Analyses

The mothers’ and toddlersiean scores, standard deviations, and ranges on mai
variables are reported in Table 2. Table 3 showsédhkults of correlations among the main
variables. As expected, early maternal depresgivgtoms were significantly correlated with
24-month maternal sensitivity and with 24-monthiusiveness, as well as with toddlers’ self-
regulation, general cognitive skills, and mastentiwation (i.e., enthusiasm and persistence) at
36 months. Early maternal depressive symptoms p&sively related to 24-month maternal
intrusiveness, and negatively related to matermasisivity and to toddlers’ social and cognitive
skills at 36 monthdn addition, maternal sensitivity at 24 months asitively linked to child’s
social and cognitive skills at 36 months, while enaal intrusiveness at 24 months related

negatively to child’s social and cognitive skillhe full matrix of correlations is in Table 3.

Table 2. Descriptive Statistics for the Main Stiuhriables

Main Variable Mean SD Range
Early maternal depression 9.12 7.33 0-46.5
Maternal sensitivity (24M) 3.01 0.75 1-4
Maternal intrusiveness (24M) 1.48 0.73 1-4
Child self-regulation (36M) 92.15 68.72 b1l
Child cognitive skills (36M) 9.02 2.90 1-17
Child enthusiasm (36M) 4.97 1.05 1-7
Child persistence (36M) 5.24 1.15 1-7
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An independent-samplégest was conducted to examine gender differencégei scores
of our main variables (i.e., early maternal depuessymptoms, maternal sensitivity, maternal
intrusiveness, children’s self-regulation, generanitive skills, and mastery motivation). There
was not a significant difference in early matemegbressive symptoms between mothers of boys
and girls, nor was there a child gender differanamaternal sensitivity at 24 months. However,
mothers of boys were more intrusive than mothegrtd at 24 months. Further, consistent with
previous research, there were significant gendérdnces for each of the child variables in

which girls demonstrated more positive developntiean did boys (see Table 4).
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Table 3. Bivariate Pearson Correlations among Mainables

Main Variable 1 2 3 4 5 6
1. Early maternal depression -
2. Maternal sensitivity -0.74 -
3. Maternal intrusiveness 023 -0.54 -
4. Child self-regulation -0.14 020  -0.19 -
5. Child cognitive skills -0.24 031 -0.26 0.28 -
6. Child enthusiasm -0.09 022 -016  0.16 0.25° -
7. Child persistence -0.I2 018 -014 0.18 0.25 0.56

*p <0.05, * p<0.01
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Table 4. Comparing Means between Boys and Girls

Boys Girls
Variable t-value
M SD M SD

Early maternal depression 8.95 7.50 9.30 7.15 9-0.7
Maternal sensitivity (24M) 2.97 0.73 3.05 0.76 4.8
Maternal intrusiveness (24M) 1.58 0.78 1.38 0.64 4.747
Self-regulation (36M) 82.39 69.83 102.44 66.08 .884
General cognitive skills (36M) 8.57 2.87 9.5 2.84 -553"
Enthusiasm(36M) 4.80 1.10 5.16 0.96 -5.83
Persistence (36M) 5.03 1.19 5.46 1.06 -6.40

***p <0.001

Direct and Mediated Effects of Maternal Depressioron Child Outcomes

In order to analyze the mediational effects, dipath model and indirect path model
need to be tested and the relationship of predatdroutcomes must decrease substantially
when a mediator is in the model (Little, Card, BodaPreacher, & Crandall, 2007). Maternal
education and family income were included in thelel@s controls. Figure 4 shows the direct
path model from early maternal depressive symptonahildren’s later social and cognitive
skills. The direct path model fit the data wefi[4] = 1.58,ns CFI = 1.00, RMSEA= 0.00,
ECVI= 0.052). Early maternal depressive symptomevassociated with children’s later social
and cognitive skills including self-regulatory, geal cognitive skills, and mastery motivation, in
the predicted direction. Next, the partial meditasil model was tested to investigate whether
maternal sensitivity and intrusiveness mediated¢taionship between early maternal

depressive symptoms and later children’s socialcagphitive skills at the end of the toddler
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period. The partial meditation model is summarieBigure 5. Consistent with the hypothesis,
the model fit the datg{[6] = 3.69,ns CFl = 1.00; RMSEA= 0.00, ECVI= 0.08). Children
whose mothers had higher levels of early depressingtoms showed poor self-regulation and
lower levels of general cognitive skills at 36 mw)jtbut early maternal depressive symptoms
did not predict children’s mastery motivation. Meth with higher levels of early depressive
symptoms were less sensitive and more intrusivie thigir children at 24 months. In addition,
children’s social and cognitive skills were predattby maternal sensitivity at 24 months. On the
other hand, maternal intrusiveness predicted selifation and general cognitive skills, but not
mastery motivation at 36 months.

Comparing the hypothesized model (partial mediathmael) with the direct path model
using chi-square difference test, the results skawat there was no significant difference
between them. Next, we calculated the effect iz@éch pathway. Maternal sensitivity and
intrusiveness at 24 months mediated 30% of théioaldetween early maternal depressive
symptoms and later self-regulatory ability, 30%ildd relation between early maternal
depressive symptoms and general cognitive skilld,48% of the relation between early
maternal depressive symptoms and later masteryatiotn. Therefore, the partial mediation
model was considered to be a better explanatidtheodssociations of early maternal depressive

symptoms with children’s later social and cognitskdls than the direct path model.
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Gender differences in the partial mediation model
The preliminary test showed that girls outperformegs in social and cognitive skills at 36
months so the hypothesized model was retestedaimier whether early maternal depressive
symptoms would affect boys and girls differentliglfe 6 shows the mediational model for
boys (2[12] = 11.43, ns; CFl = 1.00; RMSEA = .01). Eamaternal depressive symptoms
directly predicted only boys’ later general cogretskills, but not mastery motivation or self-
regulation. In this model, early maternal depressiymptoms predicted maternal sensitivity and
intrusiveness at 24 months, and maternal sengitti?4 months affected all later outcomes for
boys, mediating the effects of early maternal degive symptoms on later outcomes. Mastery
motivation was predicted by maternal educationlkeve

The girls’ model had different significant pathsuththat of the boys’ (see Figure 7,
¥2[12] = 11.43, ns; CFI = 1.00; RMSEA = .01). As egfed, early maternal depressive
symptoms predicted maternal sensitivity and intreisess at 24 months. However, early
maternal depressive symptoms did not directly pteghy of the later outcomes. Girls whose
mothers were more sensitive at 24 months showddrbeastery motivation and general
cognitive skills at 36 months. Interestingly, matdrsensitivity did not predict girls’ later self-
regulation. In addition, mastery motivation was affécted by the demographic risks - maternal

education or family income - for girls, though iasvfor boys.
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Moderated effects model

Finally, interaction effects of early maternal deggive symptoms and maternal parenting
(i.e., sensitivity and intrusiveness) were examifgte interactions of early maternal depressive
symptoms with maternal sensitivity and maternalisiveness were calculated and were added
to the model as predictors of children’s outconmregddition to their main effects. This
moderated effects model demonstrated a poor fit thi¢ datay2 [14] = 1394.92, p < 0.001, CFI
= 0.82; RMSEA= 0.28). Thus the best fitting modeisain the mediational models, with

separate models for boys and girls.

Discussion

In the current study, using a large and diversepdaiwf mothers and their toddlers, we
examined the impact of early maternal depressiwgpsyms on children’s later social and
cognitive skills, and asked whether maternal setityitand intrusiveness mediated or moderated
these relationships. Using a longitudinal desiga.ewamined the mechanism by which early
maternal depressive symptoms affect later chile¢tioning during the first three years of a
child’s life.

Consistent with the results of previous reseafdidman et al., 2009; S. Goodman &
Tully, 2006), results of the current study indichteat maternal depressive symptoms were
negatively associated with children’s later soard cognitive skills. In particular, children
whose mothers had more early depressive symptoowgeshpoorer self-regulation skills and
lower levels of general cognitive skills. Even tgbuhe direct path model showed that early
maternal depressive symptoms predicted childrextés Imastery motivation, the relations
between them did not remain significant when matesansitivity and intrusiveness at 24

months were included in the model. This findinggesgjs that the negative effects of early
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maternal depressive symptoms on children’s latesteng motivation were fully mediated via
maternal parenting, specifically maternal sengitjwut not maternal intrusive behavior, during
toddlerhood. These findings build on previous aeslie (Jennings & Abrew, 2004; Redding et
al., 1990) which identified direct effects of maiak depression on aspects of children’s mastery
motivation such as task persistence and task pieadsut had not examined possible mediators
of this relationship. Further these previous stsi@eamined the relations between concurrent
maternal depression and children’s mastery motwatvhile the current research assessed how
early maternal depressive symptoms influenced tddren’s mastery motivation. The lack of

a significant direct effect of early maternal degsige symptoms on later mastery motivation
indicated that mastery motivation may be more walbke to concurrent maternal depression
than early maternal depression.

The results of the current study showed that matesensitivity, but not maternal
intrusiveness, affected the relations between eadiernal depressive symptoms and later
mastery motivation. The specific associations betwgositive versus negative parenting
behaviors and children’s mastery motivation is ¢steat with the findings of Kelley and
colleagues’ (2000) in which maternal sensitivitylacaffolding at 24 months promoted child
mastery motivation at 36 months, but maternal si@ control was not associated with it.
Maternal intrusive behavior may have only concuredfects. Graziano, Calkins, and Keane
(2011) examined maternal parenting and childrem&aned attention which is associated with
mastery motivation. They found that maternal owantool and intrusive behavior measured at
the child age of 2 years was negatively relatechttniren’s sustained attention at 2 years old.
However, maternal over-control and intrusivenesisndit predict slower growth in children’s

sustained attention development from age 2 to dassy In contrast, maternal warmth and
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responsiveness was positively associated withrfgstevth in children’s sustained attention
development. This pattern is consistent with oodifigs. Another possible explanation
supported by the findings of the current studyha tmaternal intrusive behavior may affect
different domains of social and cognitive developtrtban does sensitivity. In the current study,
maternal intrusive behavior predicted childrentedaelf-regulatory ability and general
cognitive skills, but not mastery motivation. Thmgplies that mastery motivation is a different
construct from self-regulation and general cogeiskills.

Feldman and colleagues (2009) argued that matsenaitivity attenuated the effects of
maternal depression on child social developmenivéver, our findings showed no interaction
effects of early maternal depressive symptoms (6th®) and maternal parenting behaviors (i.e.,
maternal sensitivity and intrusiveness) at 24 menitne negative effects of early maternal
depressive symptoms on children’s later social@mghitive skills were not reduced by maternal
sensitivity or exacerbated by maternal intrusivieawors at the second year. According to our
findings, maternal sensitivity and intrusivenes24amonths partially mediated the effects of
early maternal depressive symptoms on childremés Eocial and cognitive skills, except
mastery motivation which was affected by only maaésensitivity. Early maternal depressive
symptoms still negatively affected children’s ladewelopment, regardless of how sensitive or
intrusive mothers were at 24 months. One implicatibthese findings may be that focusing
solely on the parenting behaviors of mothers experng, or at risk for, depression is not
sufficient to prevent mothers’ mental health franpacting their children. Instead, early
intervention may need to also focus directly or\aliting maternal depressive symptoms in

order to foster children’s later social and cogeitdevelopment.
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The results of the current study showed that chiltdr self-regulation and general
cognitive skills were affected by early materngbidssive symptoms directly, as well as
indirectly via maternal behavior including senstinand intrusiveness. However, the effect of
early maternal depressive symptoms on later mastetivation was fully mediated by only
maternal sensitivity. This indicates that mastentivation is a separate construct with different

predictors than self-regulation and general cogmisiills.

Gender Differences

We found gender differences in the relationshipveen early maternal depressive
symptoms and children’s later social and cognisikils. Boys whose mothers had more early
depressive symptoms displayed poor general cogrstills, but boys’ self-regulation and
mastery motivation at 36 months were predictedreudy via maternal sensitivity at 24 months.
For girls, early maternal depressive symptoms dichave direct effects on any of the later
outcomes.

These results are consistent with previous reseansthich maternal depression affected
boys’, but not girls’, later IQ scores (Milgromadt, 2004). We also found that boys had lower
scores for general cognitive skills than girls engral. Thus, the direct and indirect negative
effects of early maternal depressive symptoms \@atemal behavior identified in this study may
explain boys’ lower cognitive skills. The curretdidy provides additional evidence consistent
with previous research indicating that young bagsraore vulnerable to the effects of maternal
depression than their female counterparts. Intéimeists should be aware that boys may be

particularly vulnerable to their mothers’ depresssymptoms.
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Limitations and Future Directions

The current study contained some limitations farsideration in future research. First,
the measure of maternal depressive symptoms ugbaistudy was based on report of short-
term symptoms, and may lack information on the tlomeof symptoms (Hoffman, Crnic, &
Baker, 2006); however, use of this measure at 6@hd 24 months may help to overcome this
limitation. Second, this study did not measure mmatiedepression concurrently with children’s
outcomes at 36 months; thus, the lack of significhrect effects of maternal depression on
children’s mastery motivation may be because masbativation is more vulnerable to the
effects of concurrent maternal depression. Moreaséier studies have found the effects of
chronic maternal depression on maternal parentidgchild development (e.g.,Campbell,
Matestic, Von Stauffenberg, Mohan, & Kirchner, 2R0lherefore, future studies should
examine the effects of concurrent maternal depressimptoms, as well as the effects of
chronic maternal depressive symptoms througholy ehildhood. Third, this study investigated
two general maternal parenting behaviors. Furtbeearch could define and further categorize
sensitive and intrusive behaviors, such as ventdlipdysical intrusiveness, or distracting
children’s attention, which may have more spe@ffects on children’s self-regulation, mastery
motivation, and cognitive skills. Further, theserenspecific categories could provide a deeper
understanding of the mediating effects of mateseakitivity and intrusiveness in the relations
between early maternal depression and childretés mcial and cognitive development.

Another limitation of the current study is the lawkinclusion of a measure of child
temperament. Rothbart and Hwang (2005) argueccthlat temperament is related to motivation,
including the temperament dimensions of surgentsdegrsion and negative affectivity that are
associated with children’s approach, avoidanceyast, and frustration. However, to examine

the relations between temperament and mastery atiaiivwas beyond the scope of the current
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study. Thus, future studies should consider thsipdgy that children’s temperament could
affect the development of mastery motivation, army mso be related to maternal depression
and children’s self-regulation.

Finally, the majority of the mothers and childraartipating in the study were European
American, thus the findings of the current studymat apply to mothers and children more
generally. Therefore, future research should comp#ects of early maternal depression on

children’s later mastery motivation and related dora across other ethnicities.

Conclusions

The current study shows the effects of early maletapressive symptoms on children’s
later social and cognitive development, specificalastery motivation, self-regulation, and
general cognitive skills at the early preschool. dgeddition, maternal sensitivity and
intrusiveness mediated the relationship betwedy dapressive symptoms and children’s self-
regulation and cognitive skills; however, materinédusive behavior did not affect the relations
between early maternal depressive symptoms andrehik later mastery motivation. The
current study also provides evidence that boysreme vulnerable to the effects of maternal
depressive symptoms than girls. These findingsnelxtiee current knowledge of the
development of mastery motivation, providing evickethat mastery motivation is a unique

construct, with different predictors and pathwdkian self-regulation and general cognition.
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Chapter 3. The role of mastery motivation in the deelopment of executive function skills

Mastery motivation refers to a intrinsic force witlthildren which helps them to sustain
their attempts to master moderately challengingstéslorgan, MacTurk, & Hrncir, 1995) and is
associated with the development of both cognitive social skills (Banerjee & Tamis-LeMonda,
2007; Zhou, Hofer, Eisenberg, Reiser, Spinrad, §a@07; Deater-Deckard, Petrill, &
Thompson, 2007). Further, mastery motivation iselp related to self-regulation. Barrett and
colleagues (1993) have asserted that mastery ntiotivaquires self-regulation abilities
involving an affective component, engagement, arstiaéned attention during attempts to
achieve a goal.

Similar to mastery motivation, executive functidills are also necessary for a child’s
goal-directed behavior and are associated witlséfferegulation process. In addition, like
mastery motivation, executive function skills argortant capacities in children’s socio-
emotional development and academic achievementeMenylittle research has studied
associations between mastery motivation and exectinction skills. The current study
examined whether or how mastery motivation promd&aslopment of executive function skills

in early childhood.

The Development of Mastery Motivation

Mastery motivation is a multifaceted and intrinfdcce that drives an individual to make
active and independent attempts to interact wighvtbrld in order to master the environment or
achieve goalBarrett & Morgan, 1995). In addition, mastery mation helps children to learn
new knowledge and skills, solve new problems, apdtmew standards (McCall, 1995). Barrett,
MacTurk, and Morgan (1995) proposed that “masteoyivation is not a static, stable, unitary
trait, but rather a complex, malleable, process’3¢¥). This is consistent with Barett and
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Morgan'’s notion that behavior and affect relatiogrtastery motivation can be seen during early
development but the nature of mastery motivatiangforms as the child develops and these
changes are affected by changes in cognition (198&3tery motivation is elicited from
uncertain situations in which children do not knefether they can achieve the goal. If they
know they cannot attain the goal, they do notaryniaster the goal. Further, it is important to
distinguish the notion of mastery motivation framatt of competence. Competence refers to an
ability to do something, while mastery motivatiarthe intrinsic force to make an attempt to
obtain competence. Thus, successful achievemeheajoal is not necessary in order to
demonstrate mastery motivation (Barrett et al. 319%cCall, 1995). However, highly motivated
children are more likely to learn successful sgege than children with low levels of mastery
motivation, which fosters children’s competenc@iablem-solving (Barrett & Morgan, 1995).
Mastery motivation is an internal process thanhcame observed directly, thus several
individual behaviors serve as indicators when assgsnastery motivation. Barrett and Morgan
(1995) categorized indicators of mastery motivatidn two major types: instrumental and
expressive aspects of mastery motivation. Instruat@spects of mastery motivation refer to
behaviors that are used to attain a goal. A kelcatdr of instrumental type is the length of time
or the tendency that a child has to persist ordarumastering a new task. Other examples of
instrumental aspects of mastery motivation areefepence for a challenging task or novelty, a
desire for physical and/or cognitive control ouss environment, and children’s agency such as
initiative and choices about activities and levadlgngagement in tasks (Barrett & Morgan,
1995; Wigfield, Eccles, Schiefele, & Davis-Lean0B). Expressive aspects of mastery
motivation are emotions elicited during or aftendocting a task such as pleasure, interest,

enthusiasm, or pride. Task pleasure is a main aoi®f expressive aspects of mastery
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motivation (Barrett & Morgan, 1995). Highly motit children engage in the task
enthusiastically and often smile during or aften@derately challenging task.

Previous research has demonstrated that the sosimbnment, especially maternal
behavior is an important predictor of the developtreed children’s mastery motivation (Busch-
Rossnagel, Knauf-Jensen, & DesRosiers, 1995). Xanple, maternal supports for the child’s
autonomy help children to have more opportunitieshallenge and succeed in tasks (Baumrind,
1971). Kelley, Brownell and Campbell (2000) suppdrthis assertion with evidence that
children showed higher levels of mastery motivatdren their mothers supported children’s
efforts and their autonomy for the challenging taskhese maternal behaviors encourage
children to face challenges for the mastery ofvatts so they were less likely to avoid
challenging tasks. Neitzel and Stright (2003) alsowed similar results. They found that
maternal supportive behaviors such as supporthitairen’s autonomy and emotional
encouragement during problem-solving tasks at pesiovere significantly associated with
children’s task-persistence one year later, wrsch key instrumental indicator of mastery
motivation. Preschool aged children sustained effiod maintained interest in tasks more when
their mothers supported their autonomy and gaveienma encouragement. This variability in
degree of mastery motivation indicates that theetigpment of mastery motivation is affected by
parental socialization. In particular, mothers’séwe and responsive behaviors may encourage
children to explore, access, and persistently emgagctivities, which in turn facilitates children
to gain more knowledge and new skills. This rede@aconsistent with the idea that securely
attached children use their mothers as a secueefttam which to explore (Risken-Walraven et

al., 1993).
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Motivation researchers have emphasized the impoméa of emotion in understanding
children’s mastery motivation (Meyer & Turner, 20@&hutz & Lanehart, 2002; Turner, Meyer,
& Schweinle, 2003). Bronson (2000) explains thatlaklren experience pleasure in persistence
and mastering tasks, their mastery motivation smes and they seek more opportunities to take
on challenging tasks, which in turn facilitates ¢fevelopment of new knowledge and skills
(Bronson, 2001). Spangler (1989) supports thisraseeas well; he emphasized that the
emotional quality of an experience is importand tchild’s task persistence. For example,
children who experience and show more positivecaiee more likely to persist in their
activities (Spangler, 1989). In contrast, negasieotions such as sadness and anxiety are
associated with the withdrawal system, so thesdiensomay cause children to avoid
challenging tasks (Davidson, Jackson, & Kalin, 200&ater-Deckard and colleagues (2007)
demonstrated the effects of negative emotion ortanamotivation. According to their findings,
children who had higher levels of anger/frustraticere likely to display lower levels of task
persistence. However, the relationship betweeniemand mastery motivation may be
moderated by children’s ability to regulate emosioEmotional regulation is defined as “the
capacity to regulate arousal appropriately in otdeeach goals” (Bronson, 2000, p. 58). In
cases in which a child does not succeed in a aitatlg task and feels frustrated, a child who has
better emotional regulation ability may controlstinegative emotion appropriately to complete
the task, which may enable him or her to keep #gention on tasks and have more
opportunities to learn and master new skills anoWkadge. Mastery motivation is the force for a
child to persist in a challenging, and possibly gareevoking task. Thus, children’s emotional
regulatory abilities may promote their mastery wation. However, to date, no studies have

examined this association in young children.
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The Role of Mastery Motivation in Executive Functiom

In addition to skills in regulating emotions, exsee function skills develop throughout
early childhood and may have an important relahgn mastery motivation. Executive
function (EF) is an umbrella term for complex cdiya processes related to goal-directed,
purposeful, and problem-solving behaviors (Hugh&sr&ham, 2002; Gioia et al, 2000;Meltzer,
2007). EF is associated with the prefrontal covich is one of the late developing brain areas;
this area functions to regulate thoughts and behaand becomes the seat of inhibitory control
(Raaijmakers et al., 2008). EF consists of sewdsalociable components including working
memory, inhibition, and cognitive flexibility (Diaomd, 2006). Working memory indicates an
ability to hold information in mind, recall it, ande it to guide behavior. Inhibitory control
refers to an ability to suppress a dominant respansi/or initiate a subdominant response.
Cognitive flexibility is an ability to shift one néal set to another. These components have
different developmental trajectories and are défifreially linked to areas of the prefrontal cortex
(Diamond, 2006). However, other researchers sugponitary EF model in which EF is a
unitary construct with constituent sub-processes.eixample, Posner and Rothbart (2001)
propose that a central attention system managse tub-processes and plays an important role
in changes in EF abilities from two to six yeane\Wous research supports their assertion with
evidence that performance on a variety of EF tasktrongly associated with a central attention
process (Garon, Bryson, & Smith, 2008). Recendgearchers have attempted to integrate these
two perspectives. Miyake et al. (2000) proposedrtegrative EF model which includes
attention as a common EF mechanism and three camgsauch as working memory, inhibition,
and set shifting. Thus, the functioning of thesmponents are seen as partially independent but

correlated with each other.

63



The first five years of life are an important pekifor the development of executive
function, with basic component skills of EF emerpgbefore three years of age (Garon et al.,
2008). EF skills show rapid growth in the last hadlthe first year and from three to six years of
age (Diamond, 2001). According to Garon et al. @0@orking memory is observed first.
Simple working memory capacity, such as the abibtiold a representation in mind over a
delay, occurs before 6 months, and more complekimgmemory (i.e., updating or
manipulation of representation) develops gradu@lyer the preschool period, children are able
to hold more representations in mind. Inhibitioilisidevelop following working memory.
Children show simple inhibition skills during thiest year but children are not able
simultaneously to use a rule held in mind to inhgbdominant response and perform a
subdominant response until the age of two yeargidR#evelopment of inhibition ability occurs
during the preschool period. Previous researchatgg this assertion with evidence that
children between three and five years display beteformance on inhibition and delay of
gratification tasks than younger children (Garoalet2008). Cognitive shifting, which refers to
the ability to adjust behavior quickly and flexility changing situations (Davidson, Amso,
Anderson, & Diamond, 2006), is the most complexcBmponent and develops last. Further, it
is affected by the development of working memorg arhibitory control. Even three-year-old
children are often observed to have a difficultytsining from one task set to another (Wiebe et
al., 2011). After three years old, developmentef attention system and its connectivity with
other brain areas involved in EF skills enabledreih to integrate and coordinate these EF basic
skills (Garon et al., 2008).

How does a child’'s mastery motivation link tg or her executive function skills? It

could be that children’s mastery motivation prorsadevelopment of their executive function
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skills. Persistence is considered an indicatongilly motivated children and is one behavioral
indicator measured as mastery motivation. It mathbeéwhen a child persists in a challenging
task longer, he or she has more chances thancawhd easily gives up to use and practice his
or her cognitive skills and learn new skills anahedge. Duckworkth and Seligman (2005)
found that children who are more engaged in legrtasks tend to display better academic
achievement than those who are not engaged. Dariagk, children will apply several strategies
in order to have success at a task and they mdyafirappropriate solution through their
attempts. This process would affect developmeiiiFoskills like planning strategies to solve
problems. Wang and Barrett (2013) also assertdcttidren’s “active trial-and-error
explorations” with objects help children refineithexisting knowledge and process new
information that would apply to future problem saly (p.349).

Intrinsic motivation, like mastery motivation, protes children’s high quality attention
to tasks and optimal use of meta-cognitive straegi solving problems (Larson & Rusk, 2011).
For example, middle school children with greatérmsic motivation were shown to apply more
self-regulatory and cognitive strategies in acaddmasks (Pintrich & De Groot, 1990). While,
limited research has examined the relationship &etmEF skills and mastery motivation directly,
especially in young children, there is evidencetlitg association in school-aged children. Brock
and colleagues (2009) showed significant assoasti@tween mastery motivation and EF skills
in kindergarten children. According to their finds) teachers rated children with higher EF
skills including executive attention, inhibitoryrool, and working memory, as children with
longer persistence in difficult tasks, less diditality, better autonomy (works well
independently), and self-control. Mizuno and calleas (2011) found that well developed

mastery motivation in elementary school childrenreated with executive function skills such
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as abilities to retrieve learned materials, spat@king memory, and visual scanning. These
studies assessed mastery motivation and EF s&iisicrently, and were thus limited to showing
concurrent associations. Thus, the present stullljilhvé gap in the research by examining
whether early childhood mastery motivation predattddren’s executive function skills at the
first grade, which may elucidate the relationshepneen early mastery motivation and later

executive function skills.

Mastery Motivation as a Mediator

Another possible role of mastery motivation in tlexvelopment of executive function
skills is that it may mediate the effects of otpeedictors, such as maternal behavior or
children’s emotional regulatory ability, on exeeetifunction skills.

Emotion regulation affects children’s executivedtion skills, because many aspects of
human thought and actions are affected by emof{Branson, 2000). Positive emotions like joy
are associated with creative thoughts and actiodsalp children broaden their cognitive and
social resources (Fredrickson, 2001). In contrasgative emotions like anger interfere with
children’s higher order cognitive process suchrablpm solving and memory (Blair, 2002).
Thus, the ability to regulate emotion, especiadgative emotion, during challenging tasks can
facilitate one’s cognitive processing including amgzing one’s thoughts and behaviors, and
leaning (Blair & Diamond, 2008; Carlson & Wang, Z00For example, Carlson and Wang
(2007) assessed the associations between ematemuddition ability (as measured by a child’s
control of emotional expression and their emotiodarstanding) and inhibitory control in four-
and five-year-old children. They found that childreith higher levels of emotional regulatory
skills showed better ability to suppress dominasponses and activate subdominant responses

after controlling for age and verbal ability.
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Like mastery motivation, children’s executive funatskills are also influenced by
maternal behavior such as maternal sensitivitygraarhy support, and intrusiveness. Bernier,
Carlson, and Whipple (2010) found that children sdhnmothers were more sensitive at 12
months showed better performance on EF tasks atd?hs. In addition, maternal autonomy
supporting behaviors at 15 months of age predicitéld’s better scores in EF tasks at 18 and 26
months after controlling covariates such as matehacation and other child’s cognitive
function. Further, Graziano, Keane, and Calkind@@ound evidence for the effects of early
maternal behavior on later inhibitory control. larficular, children whose mothers were more
warm and responsive and less intrusive at age eaosyshowed higher levels of effortful control
at 5.5 years. The research reviewed above inditiaae$Hoth early maternal behavior (i.e.,
sensitivity and autonomy supporting behavior) amittleen’s emotion regulation promote
children’s mastery motivation and executive functskills; but that mastery motivation may
play a role as a mediator of early maternal seritsitand children’s emotional regulation on

later children’s executive function skill.

Current Study

Despite evidence of associations between childne'stery motivation and their
executive function skills, few studies have exarditieese relations longitudinally, particularly
in young children. In addition, previous researcbvgs that maternal sensitivity and children’s
emotional regulation affect both children’s mastergtivation and executive function skills, but
limited research has studied these componentshegetarticularly longitudinally in young
children. In the current study, | propose that highotivated children have more opportunities
to apply their existing cognitive resources to saskhich will influence the development of their

executive function skills. | also examined whettlgitdren’s mastery motivation mediates the
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effects of early maternal sensitivity and childseemotional regulation on children’s later
executive function skills. In addition, | investigd whether different executive function skills
are affected differentially by early predictors andstery motivation.

Although both maternal sensitivity and children/sation regulation have been studied
as factors in the development of children’s masteogivation and executive function skills, few
studies have examined these constructs togethersgércific relationship between maternal
sensitivity and children’s emotional regulation nentribute to promoting children’s mastery
motivation and executive function skills. For exdepmegative effects of children’s lack of
emotional regulation may be buffered by maternasgwity, or children’s emotion regulation
may moderate the effects of maternal sensitivitgloifdren’s mastery motivation and executive
function skills. The current study will be the fite examine these interactions. In the current
study, | examined whether there are significardranttions between maternal sensitivity and

children’ emotional regulation on children’s magtarotivation and executive function skills.

Method
Participants

The data in the current study come from the Natibrsditute of Child Health and
Human Development (NICHD) Study of Early Child Cared Youth Development (SECCYD),
Phases | and Il. Between January and Novemberddf, ¥8others and children were recruited at
ten locations: Little Rock, AR; Irvine, CA; LawresicKS; Boston, MA; Philadelphia, PA;
Pittsburgh, PA; Charlottesville, VA; Morganton, NEeattle, WA; and Madison, WI. These
mothers and children met the following criteria): ffae mother was over 18 years old, (b) the
mother could speak and understand English, (cintbier did not have any substance-abuse

problems, (d) the child was a singleton, (e) thi&alid not have any disabilities, and (f) the
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child had not been hospitalized for more than &Bddyhase 1 data were collected when children
were 1 month, 6 months, 15 months, 24 months, &mddhths of age. During Phase 1 (1991-
1994), 1,364 children and their families particgzhtRetention of the sample for the following
Phase Il was good; 1,226 children and their fasmitientinued participation in Phase Il until
children were in the first grade. Phase |l dataenwsmllected when children were 54 months old,
in kindergarten, and in first grade. The mothersamage when children were 1 month of age
was 28.7 years (SD = 5.56) and the mean maternabédn at this time was 14.5 years. The
majority of mothers and children were White (n 578others or 84.8%; n=778 children, or
82.9%). The mean total family income is $39,371 €5$83,239) when children were 1 month,

and $54,539 (SD = $43,747) when children were 36thwof age.

Measures

Each measure is described below. Descriptive irdtion for all the main variables of

interest are provided in Table 5, including meatendard deviations, and ranges.
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Table 5. Descriptive Statistics for the Main Stiuhriables

Variable Mean SD Range
Maternal sensitivity 17.39 2.65 4-21
Child Emotion-Regulation

Defiance 1.15 0.52 1-5

Negative affect 1.19 0.55 1-5
Child Mastery Motivation

Persistence 4.74 1.28 1-7

Autonomy 4.64 1.13 1-7
Child Executive Function Skills

Impulsive responding 0.03 0.04 0.0-0.39

Short-tem memory 101.66 13.81 43-161

Long-term memory 99.17 14.90 2-154

Problem solving 14.42 6.76 0-34

Maternal sensitivity. Maternal sensitive behavior was measured duriregra-s

structured mother-child interaction task. The mothas instructed to show her child toys in

three sequentially numbered boxes. Drawing magen@luding markers and paper were in the

first box, and dress up cloths and a cash regigteg in the second box. The last box contained

Duplo block set with a picture of a model. The navth and child’s behaviors were videotaped

for 15 minutes, and trained observers coded mdtbateaviors using a seven-point rating scales

(1 = very low, 7 = very high). In this study, scemn three maternal behaviors are used to assess

maternal sensitivity. Firstpaternal supportive presenaeicated the level of maternal

emotional support and expression of positive regéliethers with high scores on this scale are
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thought to provide verbal and physical encourageraed to be concerned about their children’s
emotional needs. Secondnther’s respect for the child’s autononothers with high levels
of this characteristic respect the child’s indiatity, motives, and perspectives. These mothers
tended to form mutually negotiated relationshipghwiiteir children. The last maternal behavior
evaluated to contribute to the maternal sensitisttyre wasnother’s hostility which reflected

the mother’s expression of anger, discountingepacting of the child. Intra-class correlation
coefficients (ICC; Winer, 1971) were used to measnter-rater reliability for these three
variables; ICCs were .81 for supportive preser&kfor respect for child’s autonomy, and .82
for hostility. The current study used a maternalsgerity composite score comprised of these
three behaviors in the following way: supportivegance + respect for child’s autonomy —
hostility.

Emotional regulation. The child’s emotional regulatory ability was asseksduring a
clean-up episode at 36 months of age. The motliehanchild were asked to clean up toys with
which the child played during a solitary play episoThe child’s behaviors were videotaped for
5 minutes. Using a five-point rating (1 = very uardcteristic, 5 = very characteristic), trained
observers coded the child’s behaviors for compkaacitonomy bids/self assertion, defiance,
passive noncompliance, positive affect, and negatffect. In the current study, defiant
noncompliance and negative affect scores were as@uttlicators of the child’s emotional
regulation (NICHD, 2004). Defiant behavior was tatied by a child’s hostile, angry or
affectively negative resistance, or response tartbther's demands, including yelling, throwing
things, kicking, etc. Scores on a child’s defianod negative affect (i.e., distress, anger, or

hostility) were summed, and the composite scoreusas as the measure of the child’s
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emotional regulation. Children with higher scorew@vconsidered to have poor abilities to
regulate their emotions.

Mastery motivation. The child’s mastery motivation was assessed durother-child
interaction at 54 months that was videotaped iemaistructured 15-minute observation. The
mother and her child were asked to complete a msing an Etch-A-Sketch, and to build
several identical towers with blocks of various@sand sizes based on the instruction. These
tasks were challenging to the children. The thaigktwas a semi-structured play session between
mother and child. They were instructed to play tbgewith a set of six hand puppets. The
child’s persistence and agency behavior in thesettasks was used to assess mastery
motivation in the current study. The chilgisrsistencavas rated on a scale based on the degree
to which he or she engaged in a task, agehcywas indicated by the ability to make a choice to
act during a challenging task. The trained obsereeded these behaviors using 7-point rating
scales (1 = very low, 7 = very high). Inter-rateliability was .86 for child persistence and .84
for child agency (ICC; Winer, 1971). Scores on #dth persistence and autonomy are summed
and the composite score was used as the measine dfild’s mastery motivation.

Executive function skills. Children’s executive function skills were assessethe areas
of impulsive respondingnemory(short-term and long-term), apthnning/problem solving
skills when children were in first grade. Impulsiesponding was measured with the
Continuous Performance Task (CPT) which was am8rkite computer-generated task. Dot
matrix letter stimuli were presented in 30 blocksao2-inch square screen. Ten stimuli were
presented in each block for 200 ms with an intemgus interval of 1,500 ms. Children were

asked to press the red button when they saw thettatimulus (letter X), which randomly
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appeared twice in each block. Impulsive respondiag calculated from the proportion of
incorrect response to a non-target.

The subset of Woodcock-Johnson Psycho-Educaticaise®y (WJ-R; Woodcock &
Johnson, 1989) was used to examine children’s-$bort and long-term memory. In this test,
short-term memory was defined as the ability toeerber and repeat simple words, phrases, and
sentences and was measured with the Memory foeSegs subtest. Long term memory was
assessed using the Memory for Names subtest whaelsumes a child’s ability for long-term
retrieval.

The Tower of Hanoi task (TOH; Welsh, 1991) was useassess the child’s
planning/problem-solving skill. The child was askedonstruct a tower on a specified peg
using rings with different diameters and colorddaing several specific rules that no larger
rings could be on smaller rings and only one riogld be moved at a time. This task requires
the child to think ahead and plan an organizedesecpiof moves in order to transform an initial
configuration of rings into the tower that he oe s& asked to build. The child can try a
maximum of six puzzles that could be solved withito 6 trials. Each trial allowed using a
maximum of 20 moves. A planning efficiency scoredach puzzle was based on the number of
trials the child attempted to achieve two successptimal solutions. When children solved a
puzzle on Trials 1 and 2 they received six poifiNg; points were given to children who
complete a puzzle on Trial 2 and 3, and so on.d@dml could receive a score between 0 and 6
for each puzzle and between 0 and 36 for the szzlpa. Children with higher total planning

efficiency scores were considered to have gredamnpmg/problem-solving skills.
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Data-analytic strategy

Structural equation modeling (SEM) with AMOS 17.8swsed to test whether there
were interaction effects between maternal sengitand children’s emotional regulatory ability
on children’s later executive function skills. Themediational model was tested such as whether
children’s mastery motivation mediated the effettearly maternal sensitivity, a child’s earlier
emotional regulatory ability, and the interactietween sensitivity and emotion regulation on
the child’s later executive function skills. Firdte direct path model was fit in order to assess
the direct associations between first grade exeeditinction skills and early maternal sensitivity,
child emotional regulatory ability, and their iraetion. Second, the partial mediation model
(with all paths estimated) was used to test thectlimnd indirect effects of early maternal
sensitivity, the child’s emotional regulatory atyiliand their interaction, on the child’s later
executive function skills via child’s mastery matiion. Models were evaluated based on several
criteria. First, the®value, as an indicator of overall fit, was assessedparing the covariances
within the hypothesized model and the null modé&ke Probability value related 3G indicates
the likelihood of obtaining @ value that exceeds th&value when the null model is true.
Therefore, a low and statistically nonsignificghvalue represents a good model fit
(Schumacker & Lomax, 2010). The comparative fiedCFI) and root mean square error of
approximation (RMSEA) were also calculated to eatdumodels. For a good model fit, CFI
should be .95 or above; RMSEA should be .06 onb¢lbu & Bentler, 1999). Figure 8 shows

the model that the current study tested.
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Figure 8. The Conceptual Model

Results
Preliminary Analyses

Table 6 provides the bivariate Pearson correlattoneng the main variables. Children’s
emotional regulation was assessed using theirradiand negative affect during the clean up
episode, and these variables were highly correl&@bddren’s persistence and autonomy were
measured in order to assess their mastery motivati®4 months, and these two variables were
also highly correlated. Children’s executive funatskills included impulsive responding, short-
term and long-term memory, and planning/problemisglskills, which were significantly
correlated. As expected, early maternal sensitatit§6 months was significantly correlated with
children’s emotional regulation abilities (i.e. fidace and negative affect) at 36 months, mastery

motivation (i.e., persistence and autonomy) at Bftims, and with executive function skills
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including impulsive responding, short-term and kiegn memory, and planning/problem
solving skills in the first grade. Children whosetimers were more sensitive to them at 36
months were likely to show better emotional regatatbilities at 36 months, mastery
motivation at 54 months, and executive functiodiskn the first grade. Early child defiance was
correlated only with later impulsive responding,iitearly child negative affect was negatively
linked to both mastery motivation (persistence angbnomy) at 54 months and to problem
solving skills in the first grade. Finally, childrs mastery motivation was positively related to
their executive function skills (i.e., short-termddong-term memory, impulsive responding, and

problem solving skills) in the first grade.
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Table 6. Bivariate Pearson Correlations among Mainables

Main Variable 1 2 3 4 5 6 7 8
1. Maternal sensitivity 1
2. Child defiance Eigfgom 1
3. Child negative affect Zl\}:lSOO) .(7N2:2908) 1
. . 165 -.051 -.096"
4. Child persistence (N=880) (N=877) (N=877) 1
. 197" -.058 -126° 792"
5. Child autonomy (N=880) (N=877) (N=877) (N=901) =
- . . .245 082 .030 088"  -.062
6. Child impulsive responding (N=911) (N=908) (N=908) (N=901) (N=901) 1
. 137" .010 -.042 123" 141" -.086"
7. Child short-term memory  (N-911) (N=908) (N=908) (N=901) (N=901) (N=938)
8. Child lona-term memopy 322 =050 -061 131" 135" -127° 286
' g Y (N=911) (N=908) (N=908) (N=901) (N=901) (N=938) (N=938)
o. Child broblem-solving skills 123 ~065 ~ -076 140" 131"  -183° 112" 167
' P 9 (N=911) (N=908) (N=908) (N=901) (N=901) (N=938) (N=938) (N=938)

** < 001, * p<.01, *p<.05
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Path Analysis

Direct Path Model. The direct path model was tested to examine venetarly maternal
sensitivity and children’s emotional regulationeditly predicted children’s later executive
function skills including impulsive responding, stiterm and long-term memory, and problem
solving skills. In addition, in order to asses®rattion effects of maternal sensitivity and
children’s emotional regulation, an interactionigbte (maternal sensitivity x child emotional
dysregulation) was created and added to the m@telresults of the direct path model are
summarized in Figure 9. The model fits the datd (y&l2]= 5.07,ns, CFI = 1.00,

RMSEA= .04).

Partially consistent with the hypothesis that nraésensitivity and children’s emotional
regulation linked to children’s later executive €tion skills, maternal sensitivity at 36 months
predicted children’s short- and long-term memowuvaver, it did not affect other executive
function skills. Children’s emotional regulationilitiies at 36 months predicted only impulsive
responding. Other executive function skills weré netated to children’s early emotional
regulation abilities.

There were some significant interaction effectsvieen maternal sensitivity and child
emotional regulation on children’s executive fuantskills. Children’s emotional regulation
moderated the effects of maternal sensitivity afdodn’s long-term memory. In other words,
for children with low emotional regulation, mateksansitivity did not affect children’s long-
term memory, but for children with low dysregulatiihose who are highly regulated), maternal
sensitivity affects their long-term memory suchttimethers who are more sensitive have
children with better long-term memories.

For the effects on children’s impulsive respondiigre was no direct relationship

between maternal sensitivity and children’s impudsiesponding when the interaction (maternal
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sensitivity x child dysregulation) was in the madghis result shows that maternal sensitivity
moderates the effect of children’s emotion regalatn children’s impulsive responding; that is,
when mothers are highly sensitive, there is no chpachildren’s early emotional regulation on
their impulsiveness, but when mothers are lesstsen<hildren’s lower levels of emotional

regulation leads to high impulsive responding.

Problem solving

(1

Short-term

2

memory

T ono-term
a-term

memory

(1)

Sensitivity ,/ \
X dysregulation < 536" \
(36M) T—
\\\ﬁ Impulsive
responding

(1)

Figure 9. The Direct Path Model. This model showesdirect effects of early maternal
sensitivity and child emotional regulation and theteraction on later children’s executive

function skills.
*** n <0.001, * p <0.01, * p <0.05
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Mediated Models The mediated model was tested to investigate whethieren’s
mastery motivation at 54 months mediated the aiatips between first grade executive
function skills and early maternsénsitivity, children’s emotional regulation, ameit
interaction. First, the fully directed model wastezl but the model did not fit the dax§{14] =
161. 96, p < 0.05; CFI =.960; RMSEA=0.106). Thiwe, partially meditated model was tested
to investigate whether earlier maternal sensitj\tyldren’s emotional regulation, and their
interaction affected children’s late executive fume skills directly and indirectly via children’s
mastery motivation at 54 months. The partial méiditamodel is summarized in Figure 10.
Although the partially mediated model fit the duatell statistically §°[2]=4.65,ns, CFI = 1.00;
RMSEA=0.04), none of independent variables prediat@stery motivation in the model.
Mastery motivation promoted some of EF skills, uatthg problem solving and short- and long-
term memory, but did not mediate the effects ofemal sensitivity, child’s emotional
regulation ability, and their interaction on latdild’s EF skills. This is consistent with the idea
that mastery motivation is a separate constructjgnot a function of children’s early
emotional regulation.

Interestingly, children’s problem solving skills veeaffected only by their mastery
motivation. Children’s early emotional regulatiomamaternal sensitivity did not predict later
problem solving skills, while early maternal sen#iy predicted later memory skills and
children’s emotional dysregulation led to high inge responding.

Like the direct path model, there were interaceffiects between early maternal
sensitivity and children’s emotional dysregulatamnchildren’s long-term memory and
impulsive responding. Early maternal sensitivitydamted the effects of children’s emotional

dysregulation on their impulsive responding. Chaldwith poor emotional regulation abilities

80



showed higher levels of impulsive responding wheirtmothers were less sensitive. However,
there was no influence for children who had moresgize mothers. With regard to children’s
memory, early maternal sensitivity led to bettergderm memory when children regulated their

emotion well at 36 months.

Mastery
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-“:{:\“ ‘\‘;““Eizj$ﬁ
N
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sensitivity \““ \C\120
SN T 250 NN

Emotion o L \1 \
dysregulation | 2227 085 N \

\ h /B\ Long-term

memory

Sensitivity
X dysregulation

Impulsive
responding

Figure 10. The Partial Mediated Model. This modwevgs how children’s mastery motivation
affects the relations of predictors (i.e., earlytenaal sensitivity, children’s emotional regulation
and their interaction) to children’s executive ftian skills.

*** n <0.001, * p <0.01, * p <0.05
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Discussion

Little research has addressed the role of childnerastery motivation in the
development of executive function skills in earhyldhood. Moreover, even though previous
research has shown that maternal sensitivity aildreh’s emotional regulation each predict the
development of mastery motivation and executivetion skills, few empirical studies have
examined these predictors together, along witlr fhessible interactions. The current study,
using a large and diverse sample of mothers anddhidren, directly examined links from
early maternal sensitivity and children’s emotioregulation to children’s later executive
function skills. Moreover, this study asked whettiere were interaction effects between
maternal sensitivity and child emotional regulatoanthe development of executive function
skills. In addition, the current study used a londinal design to assess whether children’s
mastery motivation mediated these relationships. durrent study findings confirm the unique
role of mastery motivation in the development aé@xtive function skills, and highlight the
ways that maternal sensitivity moderates the effetthildren’s emotional regulation abilities

on the development of a set of executive functiakss

Maternal Sensitivity

The current findings confirmed that early matesaisitivity predicted children’s later
executive function skills, especially memory skillfiese findings are consistent with those of
Gauvain (2001) who found that maternal scaffoldswugh as sensitive responding and
supporting children’s autonomy, contribute to tieeelopment of children’s memory skills
including encoding and storage of information. @leh may learn from mothers’ behavior how

to encode and use information held in mind.
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Maternal sensitivity did not affect children’s laimpulsive responding. These findings
are consistent with those of Granziano, Keane,Galkins (2010) who found that maternal
warmth and responsiveness did not predict childrenpulsivity. However, they found that
maternal over-control and intrusiveness influendeitiren’s impulsive behavior. Unlike
maternal intrusiveness, maternal sensitivity malyrectly affect children’s control of impulsive
behavior. The current results showed that mastetyation did not mediate the relation of
early maternal sensitivity to children’s later inigue responding. Thus, maternal sensitivity
may be indirectly related to children’s executivadtion skills through child skills other than
mastery motivation which was tested in the curstadly. For example, Matte-Gagné and
Bernier (2011) found that children’s expressivealmdary mediated the effects of early
maternal sensitivity, especially maternal auton@ugport, on children’s later impulsive
responding. According to them, maternal autononppstt promoted children’s language skills
which children can use to control their impulsivehhbviors.

Problem-solving skills were not influenced by earlgternal sensitivity. The problem-
solving task in the current study was the most demfask assessed, and required children to
integrate other executive function skills includingrking memory. Thus, children’s problem-
solving skills — as measured in the current studye-influenced by maturation of other
executive function skills. In the current study, f@and that maternal sensitivity promoted the
development of these other executive functionskiticluding short-term memory, and thus may
indirectly affect problem-solving through theseaatBkills; however, testing these additional
meditational effects was beyond the scope of theentistudy. An NICHD study (2005)
suggests another possible explanation for thedéskgnificant relationship. Toddlers and

preschool-age children may not be ready to takarmtdge of their family environment, such as
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maternal sensitivity, to comprehend and learn tmaplex processes to solve problems. Thus,
children could benefit more from later environmémntaut for developing problem-solving skills,
but variation in early maternal sensitivity may get influence problem-solving in early
childhood. Another possible explanation is thatenal sensitivity may be indirectly related to
children’s later problem solving skills. For exampHammond and colleagues (2011) found that
maternal scaffolding, including supportive and mespve behaviors, at age 2 affected children’s
problem-solving skills at age 4 indirectly via thigld’s verbal ability at age 3. Like the effects
on impulsive responding, maternal supportive asgaasive behaviors may promote children’s
verbal ability such as self-directed speech, wimcturn facilitates children’s ability to plan and
organize their thoughts and regulate their beh&waiosolving problems. The current study did
not examine these relationships, thus future sisitdigeded to clarify this mechanism.

The current study findings show that early mateseaisitivity moderated the effects of
children’s emotional dysregulation on their impuésresponding. Children who had poor
emotional regulation abilities and whose mothersaviess sensitive at 36 months displayed
higher levels of impulsive responding at the fgstde. On the other hand, in the context of more
sensitive mothers, there was no influence of cantr emotion regulation on their impulsive
responding. Previous research has shown materhaliioe such as warmth and responsive
behavior buffers the negative effects of emotiggutation on attention capabilities (Graziano,
Calkins, & Keane, 2011) which play an importanerwl the development of executive function
skills from two to six years (Posner & RothbartD2Q The current study extends previous work
by providing the evidence that maternal sensitibityfered the effects of children’s emotional

dysregulation on the executive function skill ofpatsive responding.
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Children’s Emotional Regulation

As expected, early emotional regulation predi¢ster impulsive responding, which is
consistent with previous research. Graziano aneéaglies (2010) found that children with better
emotional regulation skills showed low levels ohaeioral impulsivity and greater improvement
in reactive control over time. This indicates tblaildren who, early on, experience successful
regulation of their emotions can better controlrthbehavior later. Children can learn some skills
or strategies, such as self-talk, to modulate #@iotion. Children with better emotion
regulation abilities may use these skills morelgasihich allows them to better control their
impulsive behavior.

Children’s early emotional regulation did not affeater memory skills and problem-
solving skills in the current study. Although BI&2002) asserted that emotion regulation
promotes executive functions, emotion regulatiory mat directly affect children’s memory and
problem-solving skills. Researchers often categoeizecutive processes into two types: cool
executive processes or hot executive processes ekecutive processes are associated with
cognitive, abstractive, and decontextualized prolleHot executive processes are involved in
affective aspects of executive functioning (Aela@ao, & Muller, 2004). Children’s early
emotional regulation may facilitate the developmatiot executive processes more than cool
executive processes. Our results support this Ipbgswith the evidence that emotional
regulation did not predict later memory skills grdblem-solving skills but control of impulsive
responding.

The current study findings showed children’s eartyotional regulation moderated the
effects of maternal sensitivity on children’s lateemory skills, especially long-term memory.
That is, early maternal sensitivity led to bettarg-term memory when children regulated their

emotion well at 36 months. No significant effestsre found for children with poor emotional
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regulation abilities, which indicated that childi®emotional regulation enhances the positive

effects of early maternal sensitivity on later dhéin’s long-term memory.

Relating the Child’s Mastery Motivation to Developnment of Executive Function Skills

Children’s mastery motivation predicted theietagxecutive function skills of short- and
long-term memory and problem-solving. Previous aede showed that mastery motivation
promoted recall of information for deep processinga memory task (DiCintio & Parkes, 1997;
Graham & Golan, 1991). Our current study extendsredationship by providing the evidence
that mastery motivation affects later memory skillduding short-term and long-term memory
for young children. Further, children’s problemasng skills were influenced by mastery
motivation. According to Rogoff, Mistry, Goncu, ahtbsier (1993), children’s successful
experience of solving difficult tasks helps themniernalize the skills required for such tasks.
Children’s mastery motivation drives them to attéwtfficult tasks, in which they have more
opportunities to practice and internalize new krexlgle and skills, which in turn facilitates their
executive function skills related to problem-sotyin

In the current study, mastery motivation did notrate the effects of early maternal
sensitivity or children’s emotional regulation dmldren’s later executive function skills. This
result indicates that the function of mastery mation does not overlap with children’s early
emotional regulation and is a separate construshpting executive function skills. However,
mastery motivation predicted three executive skitisluding short-term and long-term memory
and problem-solving, which emotion regulation dad;ron the other hand, emotion regulation
predicted control of impulsive responding which teag motivation did not. The fact that
mastery motivation and emotional regulation predegarate executive function skills further

strengthens the conclusion that these are sepamastructs.
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Limitations

The current study had some limitations which stidad considered in future research.
First, this study measured only instrumental asgpettnastery motivation (i.e., persistence and
autonomy). Including expressive aspects of mastetyvation could help to understand the role
of mastery motivation more clearly, and these maynore related to children’s emotion
regulation. Second, assessing other maternal baisdike intrusiveness may give more
information about the development of children’s tagsmotivation and executive function
skills. Third, we only examined longitudinal effeaf maternal sensitivity and children’s
emotional regulation on mastery motivation and exge function skills, rather than including
concurrent or short-term effects. Comparing shematand long-term effects of maternal
sensitivity and children’s emotional regulationanldren’s skills could prove informative for
promoting children’s mastery motivation and exeaufunction skills. Finally, the majority of
mothers and children participating in the studyeMéuropean American, so the current study
findings may apply only to this segment of the dapan, rather than mothers and children more

generally.

Conclusion

The current study shows the unique role of mastesrvation in the development of
executive function skills. In particular, mastergtimation and emotion regulation influence
separate executive function skills, providing evicke that they are separate constructs. Moreover,
the current study indicates that maternal sensitimoderate the effects of children’s emotional
regulation abilities on the development of exeafiinction skills such that when mothers are
highly sensitive children’s dysregulation does matper their executive function skills, whereas

when mothers are not sensitive, children must Heregulated in order to develop high levels
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of executive function skills. The findings of tlegidy contribute to a more understanding of the
roles of maternal sensitivity and children’s int@roharacteristics — self-regulation and mastery

motivation — in the development of executive fuoetskills.
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Chapter 4. Conclusions

Every day children face different challenges ttaild lead to new knowledge or skills.
Sometimes these new tasks may be easily complatédther times they may not. When
children have to conduct a moderately difficulktasome of them refuse to finish it and will
give up, but some children continue attemptingdoieve a task-related goal, and thus may gain
the benefit of the knowledge or skills affordedtbg task. What makes this difference in
children’s behavior and related cognitive outcomBsi8 dissertation considered children’s
mastery motivation as a key factor. Mastery motorats defined as an intrinsic force that helps
an individual to sustain their attempts to mastedenately challenging tasks or skills (Barrett,
Morgan, & Maslin-Cole, 1993). This dissertation smted of two studies. The first study
(chapter 2) addressed how mastery motivation dpgsedod the kinds of factors can improve or
hinder the development of mastery motivation duthmgfirst three years. The second study
(chapter 3) explored how early mastery motivatifiacis children’s later cognitive processes at
school-age. The results from both studies withis dissertation extend current knowledge about
the development of mastery motivation and its ¢fe¢ mastery on later cognitive processes.

The findings of chapter 2 suggest that early maledtapressive symptoms affect
children’s later mastery motivation and related dora during the child’s first three years.
Furthermore, the results indicated meditationasaf maternal sensitivity and intrusiveness
during the second year. More specifically, in tivec path model, maternal depression
symptoms negatively linked with mastery motivateord related domains including self-
regulation and general cognitive skills. Howevedjract negative effect of early maternal
depressive symptoms on children’s later masteryvaitddn was not significant when

considering maternal parenting at 24 months, wthidenegative effects of early maternal
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depressive symptoms on children’s later self-reguieand general cognitive skills were still
significant. The negative effects of early matewhgbressive symptoms on children’s later
mastery motivation were fully mediated via mates&isitivity, but not maternal intrusiveness.
Maternal intrusive behavior may affect differentdiin of social and cognitive development
than does sensitivity. For example, maternal imergess mediated the negative effects of early
maternal depressive symptoms on children’s latérsgulation and general cognitive skills.
These findings imply that mastery motivation iseated by positive maternal behavior rather
than negative behavior and mastery motivationdgfarent construct from self-regulation and
general cognitive skills.

The results of chapter 2 also showed gender difta®in the effects of maternal
depression. Boys whose mothers had more depresgivetoms at 6 months displayed poor
general cognitive skills at 36 months. However, t@gsmotivation and self-regulation were not
predicted by early maternal depressive symptonectly;, but rather, the effect of depression
was mediated by maternal sensitivity (Figure 1by. girls, early maternal depressive symptoms
did not have any direct negative effects on laberad-cognitive development. Maternal
sensitivity mediated the effects of early matedegressive symptoms on children’s mastery
motivation and general cognitive skills for girlEdure 12). These findings indicate that boys

may be particularly vulnerable to their mothergpassive symptoms.
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Maternal
sensitivity

Figure 11. Boys' Conceptual Model. The darker limelscate relationships identified for boys

that were not identified for girls.
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Girls had higher general cognitive skills than bay86 months. These results are
consistent with previous research in which matedegression affected boys’, but not girls’ later
IQ scores (Milgrom et al., 2004). Thus, the diraatl indirect negative effects of early maternal
depressive symptoms via maternal behavior idedtifighis study may explain boys’ lower
cognitive skills.

The findings of chapter 2 suggested the importafiearly intervention to decrease
maternal depressive symptoms to prevent the negatiects of early maternal depression on
later children’s social and cognitive skills incing mastery motivation, self-regulation, and

general cognitive skills. In addition, parentingiedtion helps depressed mothers to form
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positive relations with their children. For examptethers may benefit from interventions that
support their use of more sensitive and less inteusehavior toward their children at 24 months.

In chapter 3, the results indicate the unique oblmastery motivation in the
development of executive function skills. As exeectchildren’s mastery motivation at 54
months predicted the development of a set of ekexfinction skills including short- and long-
term memory abilities and problem-solving skillsle first grade. However, mastery motivation
did not mediate the effects of children’s early ¢éiomal regulation abilities on later executive
function skills. Instead, mastery motivation preéitthree of the executive function skills, while
emotion regulation predicted only one which masteotivation did not predict. This finding
confirmed that mastery motivation and emotionalifagion are separate constructs, each with a
unique role in the development of executive funcsaills.

Maternal sensitivity also plays an important raigéhe development of children’s
executive function skills, especially memory skills this study, maternal sensitivity was
characterized as less hostility and more emotisapport and respect of children’s autonomy.
Children who received more sensitive care from mlat 36 months showed better memory
skills including short-term and long-term memorythe first grade. Children may learn from
mothers’ behavior how to encode and use mentatnrdton. Early maternal sensitivity
moderated the effects of emotional regulation aédion the development of executive function
skills. Specifically, children with poor emotionagulation abilities showed high levels of
impulsive responding later when their mothers wess sensitive at 36 months. In contrast, there
was no influence of emotional regulation for chéidiwho had more sensitive mothers.

Children’s early emotional regulation was diredihked with later control of impulsive

responding. Earlier experience of successful regulaf their emotions leads children to better
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control their behavior later in life. Children ckrarn some skills or strategies to modulate their
emotion. Thus, children with better emotion regola@bilities may use these skills more easily,
which would allow them to better control their intgive behavior. Finally, this study also
showed significant interactions of emotion regalatand maternal sensitivity for the
development of long-term memory skills. Childrearaotional regulation enhances the positive
effects of early maternal sensitivity on later meynskills.

These two papers used longitudinal data from alargl diverse sample. However, the
majority of the mothers and children participatinghe study were of European American.
Therefore, the generalizability of the resultansited as results may differ in other ethnic graups
For example, for African-American mothers and df@itdin the current sample, early maternal
depression directly affected only children’s lageneral cognitive skills. There were no
mediational roles of maternal sensitivity and istmeness between early maternal depression
and children’s later social and cognitive skillkefefore, future research should compare effects
of early maternal depression on children’s latestery motivation and related domains in other
ethnicities. Also needed is the examination of Wwhethe role of mastery motivation in later
cognitive development differs across ethnicitidsede future studies would extend knowledge
about variation in the development of mastery nadton and its effects on later cognitive
development across diverse ethnic groups.

The study reported in Chapter 2 examined matemyalessive symptoms at 6 and 24
months. Other studies have emphasized the effectganic maternal depression on maternal
parenting and child development (e.g. Campbell ggtat, Von Stauffenberg, Mohan, &

Kirchner, 2007). Therefore, future studies shoudneine the effects of chronic maternal
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depressive symptoms across early childhood. Dsongould expand knowledge of the effects
of maternal depressive symptoms on the developofenastery motivation.

Overall, these two studies extend our current kedgg about children’s mastery
motivation. Mastery motivation is influenced by go® maternal behaviors rather than negative
behaviors unlike self-regulation and general cogmiskills and there are no gender differences
in the effects of early maternal depression orr lai@stery motivation. In addition, mastery
motivation improves children’s later executive ftian skills and plays a different role from
emotion regulation ability in fostering of childrerexecutive function skills. It implies that
mastery motivation is a separate and unique cartsffhese two studies contribute to
understanding more clearly the relations betweestema motivation and maternal behavior and

the mechanism by which children’s mastery motivaadfects their cognitive outcomes.
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