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CHAPTER I

INTRODUCTION

Children who are socially competent have the necessary social, emotional, and
cognitive skills and behaviors for successful social adaptation. Parents are the primary
source of emotional and social support for children (Landry, 2008); however, as children
develop, peers play a significant role in promoting socio-emotional development (Salisch,
2001). Research findings suggest that at least some aspects of social development and
social competence are related to theory of mind (ToM) competence (e.g., Dunn, 1991;
Lalonde and Chandler, 1995). ToM is the ability to attribute mental states, such as
desires, intentions, and beliefs, to self and to others: this ability plays a central role in
human social interaction (Frith and Frith, 2001). Hughes and Ensor (2007) found that
adverse effects of harsh parenting are lessened for children as young as 2 year-olds that
have good ToM skills. Given the importance of ToM competence for later positive
developmental outcomes, it is important to investigate factors that may contribute to
earlier competency.

ToM skills are fundamental for understanding the social world and following
social norms. For example, a person who has a ToM may be able to understand if
someone is lying or intends to deceive. A standard task used to assess ToM skills in
young children is the unexpected contents task. In this task, a box is filled with deceiving

contents (for example, band-aid box filled with blocks). A child is shown the contents of



the box and is asked a series of questions regarding his own beliefs and a protagonist’s
belief regarding the contents of the box. A child with a ToM skill would be able to
understand that the protagonist is not aware that the band-aid box contains blocks and
therefore will think that the band-aid box will in fact contain band-aids. Growing
evidence suggests that children begin to acquire an ability to attribute mental states from
the second year of life (Bretherton, McNew, & Beeghly-Smith, 1981). Research indicates
that within Western cultures, all children acquire a fairly sophisticated ToM between the
second and the sixth year of life (Callaghan et al., 2005).

In the past several decades, investigators have focused on age differences in ToM
performance for typically developing children (Wellman, 1990). Individual differences in
early experiences have also been explored. Family conversations about desires, beliefs,
intentions, and other mental states have been positively correlated with ToM competence
(Bartsch & Wellman, 1995). The presence of siblings (Jenkins & Astington, 1996;
Peterson, 2000), maternal educational levels (Cutting & Dunn, 1999), maternal parenting
style, and mental state talk (Ruffman, Slade, Devitt, & Crowe, 2006) have been found to
contribute to the rate at which children are able to achieve success on the standard false-
belief tasks and ToM understanding. Much of the research examining the source of
individual differences in ToM has focused on the influence of contextual factors.
However, little is known about the factors within the child that predict individual
differences.

There are a number of child factors or child skills that may support the

development of ToM. Because ToM has both a cognitive element and a social element, it



is possible that other social and cognitive skills may influence or may be related to the
emergence of ToM skills. Past research has found correlational relations among executive
function (EF) and ToM abilities in typically developing children (Carlson & Moses,
2001). EF is cognitive functions underling goal directed behavior. But little is known
about the relation between emotion regulation (ER) and ToM competence. ER is the
goal-directed processes involved in control of affect. Recent studies have shown
correlation between EF and ER (e.g., Hoeksma, Oosterlaan, & Schipper, 2004; Kieras,
Tobin, Graziano, & Rothbart, 2005) suggesting that ER may support the development of
EF. The objective of the current study was to examine the relation between children’s
functioning in cognitive and social domains and their acquisition of ToM abilities.
Cognitive factors were assessed in the domains of executive functioning ability and social
factors were assessed by examining emotion regulation skills among young children
because emotion regulation has a social element.
The Development of Executive Functioning

Research from the past two decades has revealed that the first five years of life
play a critical role in the development of cognitive functions (Garon, Bryson, & Smith,
2008). Executive Functioning (EF) is a broad term referring to the cognitive functions
that underlie goal directed behavior enabling the conscious control of thought and action
(e.g., Zelazo, Carter, Reznick, & Frye, 1997), the ability to hold relevant information in
short-term memory, and the skill to manipulate this information by engaging in focused
attention (NICHD ECCRN, 2005; Wolfe & Bell, 2007). According to Diamond (2006),

EF abilities are required in various tasks such as problem solving, planning,



concentrating, coordinating, consciously choosing one choice over the other, and
overriding a strong internal or external pull. These abilities develop through maturation
of brain areas during the childhood and adolescent years (Anderson, Anderson, Northam,
Jacobs, & Catroppa, 2001).

EF broadly encompasses several cognitive processes including inhibitory control
(IC), working memory (WM), and attentional flexibility (AF). Inhibitory control is the
ability to inhibit responses that are dominant but are not relevant to the goal or task at
hand in order to produce a subdominant response (Rothbart & Posner, 1985). For
example, in the game of “Simon says,” children are asked to inhibit the actions unless
they hear that Simon commanded the action. According to Diamond (2006), WM is the
process of holding information in mind for the purpose of goal directed action; it is the
ability to hold some information in that mind for a short amount of time and later produce
that information from the memory. For example, a secretary rehearsing a phone number
in her mind until she dialed it or a student holding the information projected on the screen
in mind until he transfers it to his notes: both are using their working memory. WM is
thought to be the main underlying contributor to executive functioning (Roberts &
Pennington, 1996). Attentional Flexibility refers to the rapidity with which set or
attention can be switched from one signal requiring attention to another; the ability to
change back and forth between multiple tasks, mental sets, and operations (Monsell,
1996). For example, someone driving on an unfamiliar route while following a navigation
system has to switch their attention between the road and the instructions from the

navigator in order to avoid an accident and get to the destination without getting lost.



Based on these definitions, these skills appear distinct. But each of these skills
may be dependent upon one another. For instance, in order to inhibit dominant responses,
a child may need working memory to hold the rules of the task in mind and also may
need the ability to switch attention between dominant responses and subdominant
responses. Therefore, these skills combined together make up for EF abilities. Findings
from studies exploring activation of certain brain areas have revealed that these executive
functioning abilities are associated with the prefrontal cortex (Blair, Zelazo, &
Greenberg, 2005). Furthermore, both EF abilities and the development of the prefrontal
cortex rapidly mature during the first five years of life (Zelazo & Miller, 2002).

EF ability is primarily thought to be associated with the prefrontal cortex because
damage to this area of the brain has been linked to impairments on a variety of cognitive
tasks (Stuss, Eskes, & Foster, 1994) such as the Wisconsin Card Sorting Task (the
WCST; Milner, 1964) and the Stroop Color-Word Task (Perret, 1974; Stroop, 1935).
Although the “hot” cognitive aspects and “cool” affective aspects of EF are associated
with different brain areas (Zelazo & Miiller, 2002), findings indicate that performance on
both types of tasks develop and foster during the pre-school years (Hongwanishkul,
Happaney, Lee, & Zelazo, 2005).

Executive Function and Theory of Mind

Based on the definitions, the constructs of ToM and EF appear to be distinct. For
instance, according to Leslie’s (1994) theoretical account, the development of ToM
depends upon a modular cognitive system which is dedicated to process social

information, while EF is generally regarded as a nonsocial construct, overlapping with



cognitive constructs such as attention and memory (Leslie, 1994). Despite these contrasts,
recent researchers conducting studies with preschoolers have found a developmental
relation between the performance on EF tasks and ToM tasks (Carlson, Moses & Hix,
1998; Carlson & Moses, 2001).

The emergence of understanding internal states is initiated by experiencing one’s
self as an active agent (Russell, 1996). As children’s capacity to control and direct their
own action increases, they become aware of other alternative courses of action such as
actions based on false beliefs. Children may require some level of executive ability
before they may begin to formulate complex constructs of mental life (Carlson & Moses,
2001). Several research findings have supported this claim. Investigators have revealed
that population that performs poorly on ToM tasks, typically shows deficits in EF tasks
(Hughes & Ensor, 2007). Evidence comes from studies conducted using a special
population of children with autism; these children perform considerably poorly on both,
measures of ToM abilities (Baron-Cohen, 1995; Leslie, 1991) as well as executive
control (Pennington, 1997; Russell, 1997). Both, ToM (Flavell & Miller, 1998) and EF
(Carlson & Moses, 2001) abilities show substantial growth during the preschool years
providing evidence to support the claim that they may be related. The development of EF
can be linked theoretically to the development of ToM competence through WM, IC, and
AF. Furthermore, a physiological account may provide evidence for the link between EF
and ToM.

One way that EF could support ToM development is through WM. False belief

understanding, which is considered the hallmark of ToM (Astington & Gopnik, 1991),



imposes apparent demands on memory. For example, in the unexpected contents task,
wherein a box is filled with deceiving contents in the absence of the protagonist, children
must keep track of what the actual and the deceiving contents of the box are in order to
correctly respond to questions regarding the protagonist’s beliefs. Additionally, children
must be able to hold alternative representations in the mind — what the box really holds
and what the protagonist believes it holds. Thus far, the research conducted investigating
the relation between ToM and WM have found mixed evidence; some studies have found
a relation (Hala, Hug, and Henderson, 2003; Davis & Pratt, 1995) while others have
found no relation among the two constructs (Hughes, 1998; Jenkins & Astington, 1996).
It is possible that these results could be due to the lack of control for variables such as
age, language, and other cognitive abilities and the use of differing measures for WM.,
Another way in which executive function skills may influence ToM development
is through IC. According to Carlson and Moses (2001), successful performance of ToM
tasks would require well-developed IC skills. Children must be able to inhibit their own
knowledge in order to be able to take another individual’s perspective. For instance, on
tasks such as false-belief understanding, appearance reality, and deception tasks, children
need the ability to inhibit their knowledge of the current reality in order to respond in
terms of the less salient representation of reality. Younger preschoolers, who generally
lack the ability to inhibit their own responses, may not be able to resist the temptation to
reference reality on these and related tasks. Accordingly, children who lack the ability to
inhibit may perform poorly on standard ToM tasks. It may be the case then, that children

do not altogether lack the mental representational ability by taking into account the false



belief and misleading appearances, but instead may be acting impulsively and in turn
failing to withdraw from a default response (Leslie & Polizzi, 1998; Russell, Jarrold, &
Potel, 1994). Carlson and Moses (2001) suggest that as children’s IC abilities advance
through the preschool years, they become better at resisting interference from internal
and external sources and therefore become better at performing on standard ToM tasks.

Additionally, AF ability may support the development of ToM because in order to
pass standard false belief tasks, children must be able to shift their attention between their
own knowledge and the protagonists’ knowledge. Research has not specifically looked at
this link possibly because most research has focused on the link between IC or WM and
ToM development. But examination is necessary to understand the link between AF
ability and ToM.

Lastly, support also exists for the link between EF and ToM at the physiological
level (neuro-anatomy). Several researchers have investigated the developmental changes
in the brain during the preschool years when the EF and ToM abilities begin to emerge
and enhance. Results from these studies have indicated that the prefrontal cortex rapidly
matures during this age period (Frith & Frith, 2001; Zelazo & Miiller, 2002). Frith and
Frith (2001) examined the changes in certain brain areas while performing mentalizing
tasks in adults; they found the prefrontal cortex to be strongly activated while performing
these tasks. Research using functional magnetic resonance imaging (fMRI) has supported
the finding confirming the activation of medial regions of the prefrontal cortex while
performing tasks designed to tap ToM (Gallagher, Happé, Brunswick, Fletcher, Frith, &

Frith, 1999). It is possible that these two abilities may share proximal (instead of



identical) neural substrates. The general findings across several studies indicating a
relation between the two constructs is suggested, further investigation could lead to better
understanding of the relationship.

In sum, the link between EF and ToM is evident based on several findings. First,
the developmental timing of EF and ToM abilities is similar and these skills undergo
significant changes between ages 3 to 5 years. Second, the ability to hold information
about the mental aspects and reality may require WM capacity, the capability to inhibit
their own knowledge to consider alternative perspectives, and the ability to shift attention
from own to another individual’s perspective. Lastly, a common brain region, the
prefrontal cortex undergoes changes during preschool years and is activated when the
performance on EF and ToM tasks are tested. It is possible that EF skills may support the
development of ToM ability. But since ToM also has a social element, other social skills
may support the development; emotion regulation is one such skill that has received little
attention and therefore needs further investigation.

Emotion Regulation

In the past several years, many researchers have been interested in investigating
the construct of emotion regulation (ER). Although variations in the definition exist in the
current literature, ER broadly refers to the goal-directed psychological processes involved
in the initiation and control of emotion, affect, and motivation (Gross, 1998). According
to Thompson (1994), ER includes the intrinsic and extrinsic processes responsible for
monitoring, evaluating, and modifying emotional reactions. The ability to regulate

emotions is an integral part of self-regulation (Liebermann, Giesbrecht, Muller, 2007);



emotion dysregulation has been found to be associated with later internalizing and
externalizing problems in children (Calkins & Howse, 2004). Furthermore, ER has been
linked to several components of social functioning, such as social competence, popularity
among peers and teachers, adjustment, shyness/introversion, and sympathy, among
preschool aged children (Carlson & Wang, 2007).

Emotional reactivity is an important component of emotion regulation which is
often studied as part of the regulatory processes (Calkins & Hill, 2007; Gross &
Thompson, 2007). Emotional reactivity is the tendency to experience frequent and
intense emotional arousal. Aspects of emotion reactivity include both the ease at which
individuals get emotionally aroused and the intensity of the emotional experience (Karras
et al., 2006). Emotion regulation is often defined in terms of the ability to modulate the
emotional reactivity (Ahadi & Rothbart, 1994). Therefore, children that are easily
aroused may be more emotionally reactive and may have impairments in regulatory and
coping skills.

Denham, Zoller, and Couchoud (1994) have posited that among young children,
understanding of their own and others’ emotions constitutes a fundamental early
component of social cognition. The ability to regulate emotions has been linked to later
positive social outcomes possibly because optimally regulated children can control and
modulate emotions in arousing situations (Eisenberg & Fabes, 1992). The ability to
understand emotions allows children to state their own feelings and receive feedback

such that they can process casual relations between events and emotions (Hesse &
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Ciccheti, 1982). Furthermore, this ability to understand emotions may be a powerful tool
for coping and regulating during conflicting situations (Denham et, al., 1994).

ER skills being to develop during early infancy; development is dependent upon
both, biological (intrinsic) processes as well as environmental (extrinsic) elements (Fox
& Calkins, 2003). Thompson and Meyer (2007) have postulated that the family
socialization context and children’s early social interaction with the primary caregiver
play a critical role in the development of ER skills (Thompson & Meyer, 2007).
According to this view, from very early on in life, the interaction with parents and
caregivers is critical for the emergence and growth of ER capabilities. The social context
provides cues for the developing child on how to manage emotions through modeling
from adult figures, reinforcement and punishment of particular emotional responses, and
opportunities to control emotional arousal in arousing situations. As Sroufe (2000) points
out, individual differences in attachment styles (Bowlby, 1969/1982) among adults and
infants may be associated with distinct styles of ER. Children with secure attachments
with their caregivers have more opportunities to seek emotional support, and to imitate
the attachment figure, and have better availability and sensitivity from caregivers’, and
therefore, they may be able to better mask or enhance the expression of feelings
(Thompson & Meyer, 2007; Calkins & Hill, 2007). From this standpoint, children raised
in households with parents who have affective disorders may be at a heightened risk for
developing ER problems due to the lack of available emotional support, unsystematic
modeling (possibly negative attributional styles), and possibly inconsistent reinforcement

schedules (Thompson & Meyer, 2007; Zahn-Waxler & Kochanska, 1990).
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Biological factors within the child also contribute to the development of ER
capability. According to Kopp (1989; Kopp & Neufield, 2003) innate physiological
mechanisms substantially influence early ER skills. Researchers have suggested that
neurological changes support the maturation of regulatory skills over the course of
development; specifically the maturation of frontal lobes is considered critical for
managing attention and inhibiting thoughts and behaviors (Siegler, 2006). According to
Davidson, Fox, & Kalin, (2007), as the nervous system organization matures, it
contributes to the development of ER; the progressive maturation and consolidation
fosters greater behavioral and emotional self-control. Although biological factors
contribute to the maturation of self-regulation of emotions during the first few years of
life, the interaction between the child and environment could significantly alter
developmental trends into divergent pathways (Thompson & Meyer, 2007; Calkins &
Hill, 2007). Many elements, both internal and external to the child, influencing the
maturation of ER have been explored. Cognitive components such as social referencing,
internal working model, planning, and awareness have been found to play an important
role in the emergence and maturation of ER (Calkins, 1997; Gross & Thompson, 2007).
However, only a few studies have explored the relationship between ER and EF skills.
Furthermore, the influence of ER abilities on later ToM competence is not very well
understood and therefore needs further investigation. It is possible that ER may support

the development of ToM skills.
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Emotion Regulation and Theory of Mind

Given that both ER and EF are subcategories of self-regulatory processes, it is
important to understand if various forms of regulation contribute similarly to
developmental achievements. Although ER emerges earlier during development (Gross &
Thompson, 2007) due to the biological underpinnings evident as early as the neonatal
period of development (Calkins & Hill, 2007), evidence has indicated that the
advancement of ER and ToM share a common developmental timetable. Furthermore,
behavioral control has been found to be associated with ToM abilities (Jahromi, 2006).

It may be the case that children who may not have ToM abilities may also have
impaired regulatory skills and may be emotionally reactive. This may cause them to act
out in arousing situations and in turn become excluded from the social groups. Since
social interaction with peers may be essential for the development of a mature ToM, it
may be the case that this lack of opportunity to interact with peers may delay the
acquisition of understanding other person’s intentions, emotions, and interpretations of
social cues. Further investigation of the association between these two constructs (ToM
and ER) is necessary to fill in the gaps in current findings.

Emotion Regulation and Executive Function

An important issue is whether there is a relation between ER and EF skills. There
is speculation that ER abilities may be necessary to succeed on EF tasks such as IC
(Carlson & Wang, 2007). However, there is limited research that investigates the relation
between ER and EF in young children. There is a possibility that a strong relationship

exists because ER and EF are sub-categories of a broader construct of self-regulation
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(Mager, Phillips, & Hosie, 2008). Self-regulation is the ability to control, modify, and
adapt one’s emotions, desires or, impulses (Murtagh & Todd, 2004). Self-regulation can
be broken down into two subcategories namely ER (which relates to control of affect,
drive, and motivation), and cognitive regulation or EF (which relates to the control of
thoughts and actions responsible for planning and executing behavior). Although
previous investigations have mostly studied these components separately, a few studies
have found possible relations between the two (Hoeksma, Osterlaan, Schipper, 2004;
Kieras, Tobin, Graziano, Rothbart, 2005; Liebermann et al., 2007). There are several
reasons to speculate a link between these two components. According to Carlson and
Wang (2007), it is possible that EF contributes to superior ER abilities or ER abilities
contribute to better EF; the interrelation between the two is currently poorly understood.
Carlson and Wang (2007) suggest that ability to regulate emotions depends upon
the development of WM and IC such that the two together may perhaps enable the
suppression of unwanted emotional experience, inappropriate emotional displays, and
possibly even the physiological markers of emotional arousal (e.g., Gross, 1998).
Furthermore, it is possible that the IC ability prevents the individual from displaying the
negative response and facilitates the substitution of a more desirable response
(Liebermann et al., 2007). Both IC and ER require suppression of an impulsive response
and displaying an opposite act (Carlson & Wang, 2007). For example, a child presented
with a frustrating puzzle may need to inhibit his frustration: according to this claim, only
those children who have successfully acquired 1C would be able to act in a socially

appropriate manner in this situation. If the child lacks IC, the child may not be able to
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inhibit his frustration and indeed may fail to regulate their emotional arousal resulting in
dysregulation of emotions.

Carlson and Wang (2007) also suggest that ER could be essential for succeeding
on EF tasks such as IC. It could be that the ability to regulate emotions relaxes the
cognitive load, and therefore contributes to better problem solving abilities. Stated
differently, the ability to regulate emotions would eliminate the added load required to
suppress emotions while working towards a particular goal. When emotions are regulated
without effort, the load required to regulate them would in fact be applied to regulating
the task at hand. ER could therefore influence coping styles and temperamental
differences. Since the emergence of ER may developmentally precede the emergence of
EF abilities, there is stronger theoretical support for speculating that ER abilities support
the development of EF skills.

Although the definite mechanism underlying the relation between these two
constructs is yet to be elucidated, studies have found that some aspects of EF, such as IC,
are correlated with ER ability (Liebermann et al., 2007; Carlson & Wang, 2007).
However, these studies measured ER by observing disappointment in gift delay tasks
(Kochanska, Murray, & Harlan, 2000), in which children were given an undesirable gift
and their facial expression was observed upon receiving the gift, and calculated negative
facial expressions such as frowning and crying, to indicate poorer ER skills. Another
task, secret keeping (Carlson & Wang, 2007), required children to keep a secret about a
talking gold-fish from the experimenter; children quickly revealing the secret received a

lower score on ER ability. These procedures for assessing ER have certain limitations;
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the method incorporated a specific social script requiring children to act in a certain way
when faced with the situation. Measures of ER with no social script would possibly shed
light on novel findings in this area, i.e. ER measures that assess children’s ability to
utilize internal emotional control processes such as those elicited during frustrating tasks
could possibly help elucidate the relation between ER and ToM abilities.
Summary of Goals

As is evident from the current review, there are several gaps in the current
research addressing the relations among EF, ER, and ToM. These constructs share a
common developmental timetable (advancement in abilities during pre-school years) and
possibly undergo the maturation of the same brain areas; the prefrontal cortex.
Furthermore, deficits in EF and ToM evidently result in common psychopathological
outcome while insufficient acquisition of EF, ER, or ToM, could possibly hinder social
competence in the later years. Past research examining the relations among the three
constructs have (1) used limited measures to assess EF, (2) used one aspect of measuring
ER (disappointment paradigm suppressing negative emotions and secret keeping
suppressing positive emotions; Carlson & Wang, 2007), and (3) lacked control variables
such as age and language ability.

The current study examined various measures of ER and EF in children at 3 Y2
years of age by including various components of these constructs through parental reports
and performance-based measures. The present study investigated these constructs as

contributors to greater ToM ability such that it in turn leads to greater social skills. The
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aim of the current study was to further investigate the relation between ER, EF, and ToM

(Fig. 1).

Figure 1. Executive Function as a mediator for the relationship between Emotion
Regulation and Theory of Mind

TN

ER ToM

\ 4

As illustrated in figure 1, the first question addressed is whether ER abilities
support the development of ToM. It was predicted that after age and verbal ability are
controlled for, children who score higher on ER tasks will score higher on ToM tasks
compared to children with poor ER abilities. The second question addressed in the study
is whether there is a relation between ER and EF abilities. It was predicted that children
who score higher on ER abilities will score higher on EF abilities compared to children
with poor ER abilities. The third question addressed is whether EF skills support the
development of ToM abilities. It was predicted that children who score higher on WM,
IC, and AF tasks (EF measures) will score higher on ToM tasks compared to children
with poor EF abilities. The last question addressed is whether EF abilities mediate the
relation between ER abilities and ToM skills. It was hypothesized that children who score
higher on ER measures will better be able to perform on EF tasks and in turn have a

better ToM ability. Stated differently, children who can regulate their emotions during
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arousing situations will have a greater working memory space, a superior inhibitory
control, and greater attention flexibility such that they have an enhanced understanding of
their own and others’ beliefs, intentions, and knowledge.

However, given that all these tasks are assessed at the same age, we can find
associations but not causal links; further longitudinal assessment is necessary to

understand the developmental proceedings. It is possible that ToM supports ER or EF.
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CHAPTER II

METHODS

Participants

The study used data from children who are part of an ongoing longitudinal study,
the School Transition and Academic Readiness (S.T.A.R) project, examining emotional
and cognitive contribution to early school success. Children were recruited from various
child care centers throughout Guilford County coming from families from diverse range
of incomes; the assessment was conducted at the Family Research Center at the
University of North Carolina at Greensboro. Efforts were made to recruit equal numbers
of male and female participants. The sample comprised of 263 3.5-year-old children (M=
41.79 months; SD = 2.41) and their mothers who participated in the first wave of data
collection. Of the 263 children, two were accompanied to the lab by their fathers, three by
their grandmothers, and all others by their mothers. Mothers in the study sample were 33
years of age on average (SD=5.91), approximately 74% had a 4-year college degree or
had completed higher levels of education; 74% of the respondents were married and
living with their partner; and 78% were currently working outside the home. Fifty-two
percent of the children were female; 58% of the children were European American, 35%

African American, and 7% other ethnicities.
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TABLE 1. Descriptive Statistics for Demographic Measures

Variable N %
Child Sex (Female) 136 517
Child Race (Non-White) 110 418

Maternal Employment Status (Working) 153 58.2
Maternal Educational Level

Some High School 5 1.9
High School Degree 34 12.9
Attended College 61 23.2
2 Year College Degree 28 10.6
4 Year College Degree 66 25.1
Post Graduate Work 17 6.5
Graduate Degree 50 19.0
Marital Status
Married, living together 194 73.8
Married but separated 11 4.2
Divorced 3 1.1
Not Married, living with partner 14 5.3
Single, never married 39 14.8
Widowed 1 0.4
Measures

Emotion Regulation

Three separate measures of ER including observed laboratory distress, observed
laboratory reactivity, and parental report of negativity/reactivity were used. Zero-order
Pearson correlation indicated a low correlation among the ER measures and therefore
these measures were included in the model separately. The regulation scores on the two
separate tasks were significantly correlated, and therefore the standardized scores were
combined to obtain a latent emotion regulation score. The reactivity scores on the two
separate tasks were significantly correlated, and therefore the standardized scores were
combined to obtain a latent emotional reactivity score. Finally, the scores on Emotion
regulation Checklist (ERC) were combined to obtain an ERC score.
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Green Circles Task. By repeatedly asking a child to draw a perfect green circle
for 3.5 minutes, an observational Impossibly Perfect Green Circles task (Green Circles;
GC) measures global emotion regulation and distress (Goldsmith & Reilly, 1993). During
the course of the 3.5 minutes, the experimenter gently criticizes previously drawn circles
in a neutral tone. Critiques are specific, but do not provide the child with information on
how to rectify the problem. For example, children were told this circle is too bumpy, this
is too flat, this is too small, or this is too big. The experimenter continues to prompt, “I
need the PERFECT green circle” for the duration of the task. The child is brought back to
baseline (established by watching a Spot the Dog video prior to the administration of this
task) with positive comments at the conclusion of the allotted time for the task.

The Green Circles task is videotaped; regulatory behaviors coded from the
videotapes index the child’s ability to use regulatory strategies of approach, withdrawal,
or distraction. Green Circles Global Regulation was rated on a scale of 0 (unregulated) to
4 (Well-regulated). The observed scores ranged from 2 to 4. To establish reliability,
approximately 25% of the videotapes (N=53) were coded by two coders. The inter-
observer agreement was calculated as the number of agreements divided by the number
of agreements plus disagreements. Agreement between the two coders was 67%.

Reactivity for the green circles task is coded as anger/frustration during the task,
measured by latency to distress, intensity of facial and vocal distress, intensity of bodily
struggle, duration of distress, and frequency of physical displays of anger/frustration
(kicking, banging, hitting). Green Circles Reactivity Global Score is a global index of

frustration, rated on a scale of 0 (no emotional response) to 4 (extreme distress). The
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observed scores ranged from 0 to 4. To establish reliability, approximately 25% of the
videotapes (N=56) were coded by two coders; agreement 79%.

Locked Box Task. By asking a child to open a locked which they cannot open, the
observational Attractive Toy in Locked Box task (Locked Box; LB) also measures global
emotion regulation and distress. The child was seated at a table and was given an option
to choose from two highly desirable toys. The toy that the child chose was placed in a
transparent box with a padlock. The child was provided with a set of keys, none of which
was the correct key to unlock the box. The child was instructed to find the right key and
open the box in order to play with the toy. The experimenter then left the room for 3
minutes while the child attempted to open the box. Upon entering, the experimenter
provided the right key and allowed the child to play with the toy in order to bring the
child back to baseline (established by allowing the child to watch a Spot Video prior to
the administration of this task).

Similar to the Green Circles task, Locked Box was videotaped; regulatory
behaviors were coded to index the child’s ability to use regulatory strategies of approach,
withdrawal, or distraction. Global Regulation was rated on a scale of O (unregulated) to 4
(well-regulated). The observed scores ranged from 0 to 4. To establish reliability,
approximately 25% of the videotapes (N=53) were coded by two coders; agreement 54%.

The reactivity for this measure was coded similar to the Green Circles task.
Locked Box Reactivity Global Score is a global index of frustration, rated on a scale of 0

(no emotional response) to 4 (extreme distress). The observed scores ranged from 0 to 4.
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To establish reliability, approximately 25% of the videotapes (N=56) were coded by two
coders; agreement 48%.

Emotion Regulation Checklist. The Emotion Regulation Checklist (ERC) is a
parent-report measure of their child’s negativity and regulation (Shields & Cicchetti;
1998). The version used in this study included 24 items. Each item describes how
children control their emotional states using a 4-point Likert scale ranging from 1 (Never)
to 4 (Always). Previous factor analyses of the 24 emotion regulation items indicated two
common factors, labeled Negativity/Lability and Emotion Regulation. Therefore, to test
whether the 24 emotion regulation items fit a 2-common factor model in the current
sample, a restricted oblique 2-factor model was fitted. Item 12 did not load on either
factor, and therefore, was excluded. By summing the items that loaded on each factor,
composite variables were created separately for each factor. Emotion Regulation
Lability/Negativity Score is computed as the sum of responses to items 2, 4 (reverse
scored), 5 (reverse scored), 6, 8, 9 (reverse scored), 10, 11 (reverse scored), 13, 14, 17,
19, 20, 22, and 24; the internal reliability was 0.82. The possible scores range from 15 to
60 with higher scores indicating greater lability/negativity. The observed scores ranged
from 17 to 46. Emotion Regulation Score is computed as the sum of responses to items 1,
3,7, 15, 16 (reverse scored), 18 (reverse scored) 21, and 23; the internal reliability was
0.60. The possible scores range from 8 to 32 with higher scores indicating greater

emotion regulation. The level of skewness for both the scales is reasonable.
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Executive Functioning

Three tasks: FIST (Jacques & Zelazo, 2001), K-ABC (Kaufman & Kaufman,
1983), and Children’s Stroop task (Grestadt, Hong, & Diamond, 1994) were used to
measure executive functioning ability. Since a child may need all components of EF
skills to succeed on any of these tasks, responses from the tasks could be combined to
obtain an EF composite score. EF ability as a whole is hypothesized to support the
development of ToM, and therefore, the number of correct responses from KABC and
Stroop tasks were standardized and combined to generate a summary score to represent
EF ability; FIST was not included due to low variability in responses.

FIST. By asking children to identify similar patterns on picture cards, The
Flexible Item Selection Task (FIST) measures child’s executive control. In this study,
only the first 6 (of the 16 test picture sets) each consisting of 3 pictured items that vary
along some combination of stimulus dimensions (i.e., size, shape, number and color)
were used. On each of the 6 test trials, the child is asked to pick two cards that are the
same in one way, for example, by shape — an orange and a purple fish (selection A).
Children were then asked to pick two cards that are the same but in a different way, for
example, by color — an orange fish and an orange sock (selection B). Before
administering the test sets, experimenters used one set to explain the task followed by
two practice tests. No feedback was provided on the practice sets; if the child missed any
of the four practice items (two on each set), the task was not administered and the child
received a score of zero on the task. The FIST score is the number of correct responses

for the Selection B choices over the 6 test trials. Findings indicate that second-selection
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responses have higher error rates among preschool-age children because they require
children to shift their attention from one stimulus to another (Jacques & Zelazo, 2001). If
a child received a zero on selection A, the child received a zero on selection B, regardless
of his response. The possible scores range from 0 to 6, with higher scores indicating more
attentional flexibility. The observed scores ranged from O to 4. The items used to create
this variable had internal reliability (Cronbach’s alpha) of 0.55. The level of skewness
was high and therefore the necessary transformation was performed.

K-ABC Number Recall Task. By asking the child to repeat a series of numbers, the
number recall subtest of the Kaufman Assessment Battery for Children (KABC) assesses
children’s WM, IC, and AF. The KABC consists of 22 sets of numbers that increase in
size with the smallest set being 2 numbers (e.g. 2-3) and the largest set being 9 numbers
(e.g. 9-4-3-10-8-1-4-6-2), The experimenter recited a set of numbers and asked the child
to repeat them in the same order. The task was terminated once the child missed three
consecutive sets. The items were scored as correct (1) or incorrect (0). The raw score is
computed as the difference between the ceiling item and the total number of errors. The
possible scores range from 0 to 15 with higher scores indicating increased working
memory capacity. The observed scores ranged from 0 to 10. The items used to create this
variable had internal reliability (Cronbach’s alpha) of 0.82. The level of skewness was
acceptable to assume normality.

Children’s Stroop Task. By asking the child to say the opposite of what they see,
the the Children’s Stroop Test measures cognitive control. The Stroop was developed

from the classic task (Stroop, 1935). Children were presented with 16 cards half of which
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were white with a sun and half were black with a moon and stars. Children were trained
to say ‘day’ when they see the black cards and ‘night’ when they see the white cards. The
Stroop score comprises of correct responses from the 16 trails. If the child missed any of
the first two cards (practice trails), the child was provided with feedback and the two
cards were administered again. The better of the two scores was used. Children were
administered the test trials only if they answered at least one question correctly in two
practice trials. The possible scores range from 0 to 16 with higher scores indicating
stronger cognitive control or inhibition. The observed scores ranged from 0 to 16. The
items used to create this variable had internal reliability (Cronbach’s alpha) of .82. The
level of skewness is reasonable to assume normality.

Theory of Mind

Several standard tasks were used to measure separate components of ToM ability:
unexpected contents (Astington & Gopnik, 1998), unexpected location (Baron-Cohen,
Leslie, & Frith, 1985), and conceptual perspective taking (Taylor, 1988). Zero-order
Pearson correlation indicated a low correlation among the ToM measures and therefore
these measures were included in the model separately.

Unexpected Contents. By asking a child to identify their own and another
person’s beliefs about the contents of two containers, the Unexpected Contents (UC) task,
assesses a child’s false belief reasoning. The child was shown a band-aid box that
contained blocks and a crayon box that contained spoons. First, the examiner presented
the box and asked the child, “What do you think is in here?” The examiner then revealed

the actual contents and asked, “Before we opened this, what did you think was in here?”
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Then, the examiner asked the child what a friend, who had not seen the actual contents of
the box, would think was inside. The possible range of scores is from 0 to 4 with higher
scores indicating stronger cognitive understanding. The observed scores ranged from 0 to
4. The items used to create this variable had internal reliability (Cronbach’s alpha) of .68.
The level of skewness was reasonable.

Unexpected Location Task. The Unexpected Location (UL) task is a measure of
the child’s false belief reasoning. The child moved an object from one box to another in
the absence of a person and was asked questions regarding the person’s beliefs and
knowledge of the location of the object. For example, “Where will she look for it” and
“Where will she think it is?”” Each child was administered the task twice with two sets of
boxes and two different objects. The items were scored as correct (1) or incorrect (0). The
possible range of scores is from 0 to 4 with higher scores indicating stronger cognitive
understanding with regard to ToM. The observed scores ranged from 0 to 4. The items
used to create this variable had internal reliability (Cronbach’s alpha) of .57. The level of
skewness was high and therefore the necessary transformation was performed.

Conceptual Perspective Taking. The Conceptual Perspective Taking (CPT)
measures whether the child is able to take the perspective of others. Prior to the
administration of this task, the experimenter made sure that the child could recognize
whether a picture is the right side up or upside down from his/her point of view. The
child is then presented with three objects (2 animal cards and one book) one at a time
alternating whether they are right side up to the child or the experimenter. The child is

asked his/her perspective and the experimenter’s perspective on the cards and book. An
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additional task is administered with a card that has a cat on one side and a dog on the
other. It is placed vertically between the subject and experimenter. The child is then
asked what animal he/she sees and what animal the experimenter sees. All questions were
scored as correct (1) and incorrect (0). The possible range of the total score is from 0 to 7.
The observed scores ranged from 0 to 7. The items used to create this variable had
internal reliability (Cronbach’s alpha) of 0.44. The level is skewness is reasonable.
Control Variables

Demographics. Mothers completed a demographic questionnaire including family
income, race, maternal marital status, marital employment status, marital educational
level, and child’s gender.

Peabody Picture Vocabulary Test. The Peabody Picture Vocabulary task (PPVT)
Edition I11A developed by Dunn & Dunn (1997), measures English receptive vocabulary.
This measure was used as a screening test for verbal ability. For this study, 2 training
items and 204 test items grouped into twelve-item sets were utilized. Each item consists
of four pictures arranged on a page. The child is asked to choose the best picture of the
word presented orally by the examiner. The items on the test increase in difficulty and the
task is terminated once a child misses 8 items in any given set of twelve-items. The raw
score is computed as the difference between the ceiling item and the number of errors
made in all of the sets administered. The possible range of scores is from 0 to 204. The

highest item reached by any child was item 120. Observed scores ranged from 4 to 83.

28



Analyses

For EF to be a mediator of ER and ToM ability (Fig. 1), four criteria, as proposed
by Baron and Kenny (1998), should be met: (1) There is a significant relation between
ER and ToM; (2) ER significantly correlates with EF; (3) EF and ToM are significantly
correlated, and (4) the coefficient relating the ER and ToM is reduced when EF is
included. Due to low correlation among ER indicators and ToM indicators, nine separate

analyses were conducted.
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CHAPTER IlI

RESULTS

Preliminary Analyses

The analyses reported below are based upon 263 children who participated in the
3.5 year laboratory visit of the S.T.A.R. project. Table 1 provides demographic data for
the study participants. All the available data was used in each separate analysis. Before
data analyses, variables were examined for accuracy of data entry and missing values.
Missingness ranged from 0% to 8.7% and was 1.80% overall. Because the proportion of
missing values was small, single imputation was reasonable and preferred to listwise
deletion (Acock, 2005; Schafer, 1999a). Missing data were imputed using the NORM
software (Schafer, 1999b), which uses an Expectation-Maximization (EM) algorithm to
replace missing values. Preliminary analyses examined the frequencies and distributions
of all study variables; Table 2 provides the descriptive statistics such as means, standard

deviations, and ranges of all study variables.
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TABLE 2. Descriptive Statistics for Study Variables

Measure N M SD Min Max
Unexpected Location (UL) 263 0.63 0.68 0 2.00
Unexpected Contents (UC) 263 1.13 1.28 0 4.00
Conceptual Perspective (CPT) 263 2.82 1.64 0 7.00
K-ABC 263 2.75 2.48 0 10.00
FIST 263 0.07 0.16 -0.25 0.70
STROOP 263 6.59 5.45 0 16.00
Executive Functioning 263 0.0 1.68 -2.32 4.25
ERC 261 0.0 1.68 -5.96 3.46
Global Regulation (EReg) 263 0.0 1.57 -6.11 1.72
Global Reactivity (EReac) 263 0.0 1.58 -3.07 5.17

To control for possible confounding variables, the association between
demographic variables including maternal education, maternal employment status,
maternal marital status, child gender, child race, and child language ability, and the study
variables was tested. Independent samples t-test and Pearson’s correlations were used.
These analyses indicated that there were differences in scores based on several
demographic variables. Specifically, UC scores were higher for white (M = 1.31, SD =
1.40) compared to non-white (M =.86, SD = 1.03), t(261) = -2.86, p =.005. And CPT
scores were higher for white (M = 3.03, SD = 1.79) than non-white (M = 2.54, SD =
1.35), t(261) = -2.43, p = .02. Maternal reported ERC scores were higher for girls (M =
.32, SD = 1.34) compared to boys (M = -.34, SD =1.93), t(259) = 3.26, p = .001. Also,
EF composite scores were higher for girls (M =10.17, SD = 6.77) compared to boys (M
=8.45, SD =6.83), t(259) = 2.05, p = .04. Based on Pearson’s correlation, maternal

education, marital status, and children’s language ability were significantly correlated
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with at least one of the study variables and therefore, these demographics were used as
control variables for all subsequent analyses (Table 3).
Data Reduction

Given that there were several dependent and independent measures, preliminary
analyses were conducted to reduce the number of variables to be used in subsequent
analyses. As evident from Table 3, the Pearson’s correlation among the three separate ER
measures and the three separate ToM measures was low and could not be combined
together. But there was high correlation among the three separate EF measures and
therefore, the standardized scores from the KABC task and Stroop task were combined to
represent a total EF score. Since FIST had low variability, it was not included in the
summary score. Hence, 9 separate regression analyses were conducted to test whether EF

mediates the relationship between ER and ToM.
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Mediation Analyses

The first three analyses tested if EF mediates the relationship between observed
emotion regulation and the three separate indicators of ToM; UC, UL, and CPT. As
indicated by tables 4, 5, and 6, after controlling for demographic variables, observed
emotion regulation did not significantly correlate with any of the three measures of ToM.
This indicates that the first criterion for mediation is not met for observed emotion
regulation. Furthermore, there is no significant relation between observed emotion
regulation and EF (B =.07; p > .05). Therefore, the mediation hypothesis was not

supported.

TABLE 4. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Observed Emotion Regulation) and
Unexpected Contents (UC)

Predictor R R’ B t df

1. Emotion Regulation as a predictor of UC

Emotion Regulation .21 .04 -.07 -1.05 256
2. Emotion Regulation as a predictor of EF

Emotion Regulation .43 19 .07 1.22 256
3. Executive function as predictor of UC

Executive Function .20 .04 .04 .63 256
4. Executive function as a mediator

Executive Function .20 .04 .05 71 255

Emotion Regulation .21 .05 -.07 -1.10

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language
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TABLE 5. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Observed Emotion Regulation) and
Unexpected Location (UL)

Predictor R R? B t df

1. Emotion Regulation as a predictor of UL

Emotion Regulation .21 .05 .07 1.07 256
2. Emotion Regulation as a predictor of EF

Emotion Regulation .43 19 .07 1.22 256
3. Executive function as predictor of UL

Executive Function .21 .04 .05 .78 256
4. Executive function as a mediator

Executive Function .21 .04 .05 .70 255

Emotion Regulation .22 .05 .06 1.01

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language

TABLE 6. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Observed Emotion Regulation) and
Conceptual Perspective Taking (CPT)

Predictor R R? B t df

1. Emotion Regulation as a predictor of CPT

Emotion Regulation .19 .03 -.05 -.82 256
2. Emotion Regulation as a predictor of EF

Emotion Regulation .43 19 .07 1.22 256
3. Executive function as predictor of CPT

Executive Function. .18 .03 -.02 -.24 256
4. Executive function as a mediator

Executive Function .18 .03 -.01 -.18 255

Emotion Regulation .19 .03 -.05 -.80

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language
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The next three analyses tested if EF mediates the relationship between observed
emotion reactivity and the three separate indicators of ToM; UC, UL, and CPT. As
indicated by tables 7, 8, and 9, after controlling for demographic variables, observed
emotion reactivity did not significantly correlate with any of the three of measures of
ToM. This indicates that the first criterion for mediation is not met for observed emotion
reactivity. Second criterion is also violated because reactivity does not predict EF (f = -
.05, p>.05). Given that no significant relationship was found among observed emotional
reactivity and the three separate indicators of ToM, it is reasonable to conclude that EF
does not mediate the relation between observed emotional reactivity and ToM in the

current study.

TABLE 7. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Observed Emotion Reactivity) and
Unexpected Contents (UC)

Predictor R R’ B t df

1. Emotion Regulation as a predictor of UC

Emotion Regulation .20 .04 -.01 -12 256
2. Emotion Regulation as a predictor of EF

Emotion Regulation .44 19 -.05 -.86 256
3. Executive function as predictor of UC

Executive Function .20 .04 .04 .63 256
4. Executive function as a mediator

Executive Function .20 .04 .04 .62 255

Emotion Regulation .20 .04 -.01 -.09

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language
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TABLE 8. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Observed Emotion Reactivity) and
Unexpected Location (UL)

Predictor R R? B t df

1. Emotion Regulation as a predictor of UL

Emotion Regulation .22 .05 -.09 -1.47 256
2. Emotion Regulation as a predictor of EF

Emotion Regulation .44 19 -.05 -.86 256
3. Executive function as predictor of UL

Executive Function .21 .04 .05 .78 256
4. Executive function as a mediator

Executive Function .21 .04 .05 .70 255

Emotion Regulation .22 .05 -.09 -1.43

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language

TABLE 9. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Observed Emotion Reactivity) and
Conceptual Perspective Taking (CPT)

Predictor R R? B t df

1. Emotion Regulation as a predictor of CPT

Emotion Regulation .12 .04 .06 .95 256
2. Emotion Regulation as a predictor of EF

Emotion Regulation .44 19 -.05 -.86 256
3. Executive function as predictor of CPT

Executive Function .18 .03 -.02 -.24 256
4. Executive function as a mediator

Executive Function .18 .03 -.01 -.19 255

Emotion Regulation .19 .04 .06 94

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language
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The next three analyses tested if EF mediates the relationship between ERC
(maternal report) and the three separate indicators of ToM; UC, UL, and CPT. As
indicated by tables 10, 11, and 12, after controlling for demographic variables, ERC did
not significantly correlate with any of the three measures of ToM. This indicates that the
first criterion for mediation is not met for ERC. The second criterion stating the necessary
relationship between ERC and EF is also violated due the lack of association (B = -.02,
p>.05). Therefore, based on the findings, since no significant relationship was found
among ERC and the three separate indicators of ToM, it is reasonable to conclude that EF

does not mediate the relation between ERC and ToM in the current study.

TABLE 10. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Emotion Regulation Checklist) and
Unexpected Contents (UC)

Predictor R R’ B t df

1. Emotion Regulation as a predictor of UC

Emotion Regulation .21 .04 .06 .96 254
2. Emotion Regulation as a predictor of EF

Emotion Regulation .43 19 -.02 -.02 254
3. Executive function as predictor of UC

Executive Function .20 .04 .04 .63 256
4. Executive function as a mediator

Executive Function .20 .04 .04 .63 253

Emotion Regulation .21 .05 .06 .97

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language
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TABLE 11. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Emotion Regulation Checklist) and
Unexpected Location (UL)

Predictor R R? B t df

1. Emotion Regulation as a predictor of UL

Emotion Regulation .18 .03 -.07 -1.06 253
2. Emotion Regulation as a predictor of EF

Emotion Regulation .43 19 -.02 -.02 254
3. Executive function as predictor of UL

Executive Function .21 .04 .05 .78 256
4. Executive function as a mediator

Executive Function .21 .04 .05 .69 253

Emotion Regulation .22 .05 -.07 -1.14

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language

TABLE 12. Regression Analyses Testing for Executive Functioning as a mediator of
the relation between Emotion Regulation (Emotion Regulation Checklist) and
Conceptual Perspective Taking (CPT)

Predictor R R’ B t df

1. Emotion Regulation as a predictor of CPT

Emotion Regulation .18 .03 -.02 -.27 254
2. Emotion Regulation as a predictor of EF

Emotion Regulation .43 19 -.02 -.02 254
3. Executive function as predictor of CPT

Executive Function .18 .03 -.02 -.24 256
4. Executive function as a mediator

Executive Function .18 .04 .08 -.23 253

Emotion Regulation .18 .03 -.02 -.27

Note: *P <0.01; **P <0.001; Constant: Gender, Maternal Education, Maternal Marital
Status, Race, and Language
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Further analyses tested if children with any EF ability differed from those that did
not have any EF abilities. Given that the EF scores were standardized, scores above a
zero were re-coded to illustrate presence of EF ability while scores below a zero were re-
coded to illustrate absence of EF ability. All steps of mediation analyses (Baron &
Kenny, 1986) were performed. Results indicate that there was no relationship between
any form of ER (regulation, reactivity, or ERC) and EF ability even among children that
had presence of EF ability.

Additional analysis tested if separate measures of EF contributed to any
significant findings. Results indicate that FIST is correlated with UL and CPT; KABC is
correlated with UL and observed reactivity; and STROOP was correlated with ERC
(maternal report). But no significant mediation relationship was found due to the lack of

relationship between ER measures and ToM measures.
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CHAPTER IV

DISCUSSION

The goal of the present study was to examine the social and cognitive factors
within the child that may contribute to the development of social skills. As evidence has
indicated, ToM competence is necessary for positive peer relation and successful school
performance (Eisenberg, Hofer, & Vaughan, 2007). Therefore, identification of factors
that support ToM competence may inform protective factors at earlier stages of
development. Hence, this is an important area of investigation for basic researchers.

The current study used a community sample of children at pre-school age to
identify emotion regulation and executive functioning as skills that support the
acquisition of theory of mind abilities. The separate indicators of ToM ability were not
correlated and therefore were not combined in the current study. Given that the children
in this study were age 3.5, it was not surprising that the variability in responses were low
for some tasks, which may have contributed to the low correlations among the three
measures. Cognitive domains were identified through scores on executive function tasks.
Specifically, we used the combined composite scores from two separate laboratory tasks
intended to measure executive control to indicate EF ability. Social domains were
identified through higher scores on emotion regulation tasks. Specifically, emotional
reactivity and regulation were assessed through various laboratory tasks that were

intended to illicit frustration and arousal. These scores
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were not combined into a composite score due to low correlation among tasks and were
entered in the analyses separately. Furthermore, scores on ERC scales provided by
mothers were also used as indicators of ER skills. It was expected that EF would mediate
the relationship between ER and ToM. Specifically, it was predicted that children who
score higher on ER measures will score higher on ToM tasks. It was also predicted that
children who score higher on ER measures will score higher on EF tasks. Additionally,
children who score higher on EF measures will have higher scores on ToM tasks. Lastly,
it was hypothesized that EF ability would mediate the relation between ER ability and
ToM performance.

The first aim of the study was to examine if ER ability supports the development
of ToM. Results from the current study suggest that there is no significant association
between separate components of ER and ToM. This may imply that children may not
necessarily require the ability to regulate emotions independently in order to achieve
ToM. Observational tasks assessed the ability to show the desirable social scripts (appear
calm even in a frustrating situation) without any assistance from the caregiver while the
ERC tapped in reactions of children in everyday social situations reported by the mothers
where children may or may not have received guidance from caregivers. These findings
could imply that since ToM has a social element, the ability to regulate emotions
independently may not play a central role in the development of ToM. Instead, it may be
the case that children’s ability to regulate emotions in social interactions with others
where they receive immediate feedback may play a more critical role in ToM. The

findings are consistent with previous finding (Liebermann et al., 2007), suggesting that
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the relationship between ER skills and ToM is weak. However, it also may be possible
that children at this age are still acquiring regulatory and coping skills and the ability to
understand contradicting mental states, which may explain the weak association between
ER and ToM skills in children as young as 3.5years old.

The second aim of the study was to investigate the relationship between ER and
EF. The results did not support the prediction that EF scores would be higher for children
that score higher on ER tasks; the association between EF and the separate measures of
ER was not significant. These results are inconsistent with the previous findings that have
found a positive relation between effortful control and ER (Kieras et al., 2005). In their
study, Kieras (2005) and colleagues observed children’s understanding of display rules
upon receiving undesirable and desirable gifts. Given that their findings suggested a
positive association between effortful control and regulatory skills, it may be the case that
specific components of EF may be associated with ER. This may indicate that although
ER skills may predict certain EF abilities (possibly inhibitory control), other aspects, such
as working memory and attentional flexibility, may not necessarily predict the same
outcome among children as young as age 3.5.

Additional analyses on the current data supported this claim: maternal reported
ERC was significantly associated with STROOP and observed reactivity was
significantly associated with KABC, but FIST was not significantly associated with either
measures of ER. This finding supports the claim that children need regulatory skills in
order to inhibit subdominant responses (a skill required on STROOP task). Additionally,

children may need the ability to regulate emotions without effort such that the additional
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control required to achieve this goal may instead be applied to succeed on the cognitive
task at hand such. But given that the current study assessed these skills at one time point;
directional conclusions can not be drawn. It could be the case that children need
inhibitory control or working memory to succeed on ER tasks. Future studies should
longitudinally assess the relationship between ER and distinct components of EF in order
to understand the developmental timing of the association.

The third aim of the study was to investigate the relationship between EF and
ToM. Findings from the current study indicate no significant relationship between EF and
separate measures of ToM. Children as young as age 3.5 years are still acquiring EF and
ToM skills which may explain the low variability in responses on these tasks. But
additional analyses indicate that FIST is significantly correlated with UL and CPT while
KABC is significantly correlated with UL. Given that ToM has a cognitive element;
children may require some aspects of EF abilities before they can successfully understand
and reflect upon the mental state knowledge. Children must be able to shift between their
own thoughts and processes and other peoples’ mental states in order to act in a socially
competent manner. Also, to understand others’ thoughts, one must be aware of their own
thoughts (which require working memory space). The findings may suggest that
developments in EF abilities facilitate ToM advances. However, EF ability may not be
the only predictor of ToM performance; instead there may be other cognitive abilities that
may also contribute to the development of ToM. For instance, previous findings have
indicated that children’s language ability is positively correlated with ToM performance

in children as young as 3.5 years (Astington & Jenkins, 1999). Furthermore, given that
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the present findings are based on assessment at one time point (3 % year-old), it is
possible that ToM may support the development of EF: no causal inferences can be made
from the current findings.

Finally, the hypothesis that EF would mediate the relationship between ER and
ToM was not supported because the results indicated no significant relationship between
ER measures and ToM measures. Emotion regulation as explained is a social construct.
However, in the current investigation, the parents were specifically asked not to interact
with their child while they perform the tasks that measure the regulation and reactivity
skills. It is possible that children as young as 3 %2 year olds may be able to regulate their
emotions with the help of their environment; mothers may have been the source of their
regulation. However, since the children did not have the opportunity to interact with the
social environment, the tasks used in this study may not have captured children’s
regulation ability as it relates to social skills. Also, given that this data was collected at a
single point in time, it could be possible that ER mediates the relationship between EF
and ToM; a future longitudinal study may be able to elucidate this relationship.
Furthermore, it is also possible that ToM may support the development of either EF or
ER, which could be better understood through longitudinal analyses. Findings do not
indicate that ER independently contributes to ToM development; however, EF is
significantly correlated with some ToM measure, which may indicate that EF
independently supports the development of ToM ability.

ToM ability emerges around 3% years of age and continues to mature through the

preschool years. Given this developmental timing, ToM skill used as an outcome measure
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at 3'2 years of age may have contributed to the non-significant findings. Instead, using
ToM as an outcome measure at either 4% or 5% years of age may provide better
understanding of the relationship between these skills. It is possible that at 32 years of
age, ER and EF skills may not matter for Tom, but by 5% years of age, children may have
superior ToM skills through maturation of self-regulatory skills.

There are important implications of the current findings. As indicated by the
current findings, EF abilities relate to ToM skills. Therefore, it may be important for
parents and care-givers to foster the development of EF abilities. EF abilities may
become more sophisticated with practice. For example, parents could provide stimulating
environments with ample opportunity for children to practice their skills in order to
enhance their abilities such that it can facilitate socially competent outcomes.

The current study had several limitations. First, the questionnaire utilized in this
study was a parental report of emotion regulation. This report may have been biased to
include social desirability or extraneous characteristics that were not included in the
analyses. This measure was not administered to multiple informants, which may have
introduced some potential bias. Second, although multiple behavioral observations were
included in the methodology, all observations were conducted in a laboratory setting.
Children experience an opportunity to regulate emotions in everyday interactions with
their environment. Tasks in laboratory settings may not have provided an opportunity for
children to adequately execute this ability. Although it is true that laboratory setting adds
consistency and uniformity across participants, given that such behaviors take place in

every-day interactions, it is necessary to observe children in their natural settings in order
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to fully understand their ability to regulate their emotions. For instance, it may have been
essential to observe children in their home setting or school setting. Third, the inter-rater
reliability for the two behavioral observational tasks was very low; this may imply that
the particular scale was not appropriate for measuring these variables. Instead, future
investigations could use a different coding scheme to observe children’s regulation and
reactivity in a laboratory setting. Lastly, the contribution of cultural variation was also
not included in the current investigation. Context provides many distinct opportunities for
children to learn and interact with their social world. It is important to examine
differences in development of ToM, EF, and ER across cultures.

It appears that both social and cognitive skills are necessary for facilitating ToM
development. Although the current investigation does not support the necessity of social
skills, it is important to investigate other social factors, such as emotional understanding,
that may relate to the development of ToM abilities.

Future research should longitudinally assess these constructs such that the
temporal precedence of the emergence of EF, ER, and ToM skills could be understood.
Furthermore, future research should examine the children in several different naturally
occurring environments and obtain information from multiple respondents as opposed to
just mothers. Fathers, for example, could provide essential information which is
otherwise not available from the mothers, especially when the children are from broken
families where they spend only half of their time with the mothers. Also, it is important to

consider cultural variation because context provides children with learning opportunities
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that are currently not well understood. And lastly, measures of emotion regulation that
tap in the social aspect are essential to understand the impact on ToM skills.

This study extends the literature on preschooler’s development of ToM skills in
promising directions. For instance, although previous studies have separately investigated
the contribution of cognitive skills and emotion regulation skills on the development of
ToM, few studies have looked at the combined contribution of both, ER skills and EF
skills on the development of ToM ability. Furthermore, this study is also among the first
to examine EF abilites in multiple forms as they relate to ER and ToM. In conclusion the
current examination indicates that although EF ability may be an important factor, the
ability to regulate emotions, however, does not play a significant role in predicting

performance on standard ToM tasks.
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